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FORWARD

This 18sue of the Project AGILE Quarterly Report includes a
dea.ription of the existing and planned research and development pro-
grams for each of the eight subprojects In addition to more fully
informing the recipients of tais report. 1t :s thought that by so doing
recomnmendations that will assist in further defining the content of the
individual subprojects, the tasks to be performed, the priority of effort,
and new 1deas reluating to specific weapone, equipment. and devices will
result  Such comments and suggestions are solicited

This report 18 classified CONFIDENTIAL and is relcascd to the
foreigrn guvernments participating in Projact AGILE on a need-to-know
basis Information relating to s-.ve of the tasks that require a higher
classification 18 excl''ded and so noted. Also, because this report con-
tains the longer range programs and objectives of Project AGILE it
should not be re-transmitted to existing or pulential Government con-
tractors

AL /‘/.-4;4

R. C Phelps

Assistant Director for
Remote Area Conflict

Advanced Research Projects Agency
Wis vington 25, D, C.
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ADVANCED RESEARCH PROJECTS AGENCY
PROJECT AGILE

REMOTE AREA CONFLICT RESEARCH & ENGINEERING

MISSION

Project AGILE performs reseamch and engineering support for the
military and para-military forces engaged in or threatened by conflict
in remote areas of “he world. Its activitics are oriented toward the
requirements of the indigenous forces in these areas, while the Service
research and development agencies are primarilv concerned with the
requirements of the U, S, forces.

At the present time, Project AGILE 18 providing research and
engineering support for the forces engaged in Vietnam and to the
Ministry of Defense in Thailand. Preliminary discussions with U, S,
officials in other countries to explore the feasibility and desirability
o1 R&D support ior those forces huve Leen appioved by CSD and State
and are under way,

REQUIREMENT

I'here are several forms of conflict which lie below the threshold
v’ that categorized by the term "Limited" War, and there are many remote
arcas of the world where discretely different environmental conditions
affect the nature of any level of conflict which can or does exist. The
counterinsurgency conflict in Vietnam und the border war between India
ind Red China are two current examples of quite different types of
warfare - each of which has some discrete matcriel requirements.

Until quite recently, U.S. Country Teams faced with these conditions
tould draw only ou supplies of weapons and equipment designed funda-
mentally for employment by U.S. Forces, with their attendant logistical
support systems, in General and Limited Wars, Past and present exper-
tence has demonstrated that weapons and equipment supplied under the
MAP program in these situations are often less effective than current
rechnology is capable ot developing and the U. S. is able to supply at an
acceptable cost,

....-—-—W
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Ihe nu: walinmited cconomic, military, and technological asscts
of the U.S »s-prurt to ‘Losc Frece Wurld countries threatened by or
experivncing insurgency and other forms of conflict in remote areas,
the increasing capability of the Communist Bloc to mount and support
such activity, the wide-ranging commitments of the United States to
aid in the defense of threatened countries, the environinental and
tactical peculiarities of these conflicts, and the physiological and
psychological nature of the indigenous personnel engaged all combine
to establish the necessity that an integrated and improved capability

"be developed within the U S Government to connter these threats.
Project AGILE was created to provide vne of the essential elements,
that of periorming the rescarch, development, test, and engineering
of more suitable and cffective devices, weapons, and equipment for
employment under these conditions.

ORGANIZATION

The migeion assigned and the tasks to be performed have deter-
mined the general form uf Project AGILE organization.

Development of a capability to acquire and analyze data, from
which requirements for remote area conflict research and development
are derived, has been accomplished by the creation and implementation
ui a plan for Research and Development Field Units; two of the units are
now in Southeast Asia, one located in Saigon and the other in Bangkok.
These Field Units bring to bear a broad spsc’ rumr of military and
technical capability; they are stafifed by officers with research, devel-
opment and combat experience {rom each Service, and by civilians with
scientific or technical specialities particularly suited to the tasks
assigned to these units. The capabilities of the field units are augmented
from time to time by the assignment of teams of research, or techunical
specialists on an ad hoc basis. Such teams are organized and staffed
to perform lpeciﬁ?u_ﬁs which are either beyond the normal capabuny
of the Field Unit to accomplish or of such immediate concern that the
task must be accomplished more rapidly than the capability and capacity
of the permanent staff of the Field Unit permits,

These Research and Development Field Units are cumbined with
a4 contingent of miiitary officers from the various Services of the nost
ccuntry to form Combat Development and Test Centers (CDTCs). The
Dircctor of the CNTC is a senior ofticer of one of the Services of the
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host country! his deputy is the senior American on the permanent staff

of the Field Unit, Basically, the organization plan for the CDTCs pairs

a military officer from the host country with each U, S, military officer.
Although the initial emphasis of Project AGILE and the presently existing
Field Units are concerned with Sautheast Asia, similar, although initially
smaller Field Units are being considered by OSD for other arcas of the
world.

On August 1, 1962, a plan for establishing a Joint Operations
Evaluation Group in Vietnam (JOEG-V) wds implemented. The Secretary
of Defense subsequently directed that the Research and Development Field
Unit and JOEG-V operate from the same facility under the control of a
single U, S, director, who is responsible for both U.S. elements JOEG-V
was assigned responsibility for evaluation of combat operations and user
{U.S Service) tests Project AGILE continues to be responsible for all
research, development, test and evaluation for remote ares vonflict in
support of indigenous forces, for the development of research and
development requirements, and the engineering tests of equipment and
systems.

The Field Units are coordinated and controlled from Washington
by OSD/ARPA. An AGILE staff in Washington performs those functions
which are beyond the capability of the Field Units to perform in-country.
It also provides the means for integrating and controlling the total
effort, provides the scieatific and technical support for the various tasks
and projects described below, and assembles and coordinates those ad
hoc groups which are sent into the ficld from time to time to angment
mc-:pabllitv of the Field Units. In addition, the Staff reviews the
efforts of Field Units to insure that valid data and requirements have
been obtained or developed, and conducts brnader studies into the elements
of Remote Area Conflict.

The Staff provides or obtains the scientific and/or technical
assistance required to accomplish the various tasks. either in the field
orinthe U.S It is charged with the reaponsibility of maintaining
liai1son with all Service and civilian laboratories engaged in or capable
of supplying the specific talents required by the Project, witkin the
U.S. and within other nations with whoni the U.S. is closely allied. One
of the major objectives of Project AGILE 18 to bring the hroadest
tapplicable spectrum of scientific and technical capability to bear on the
unique problems of Remote Area Conflict, in an endeavor to substantially
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enhance the capability of U.S. and friendly foreign governments
threatened with, or engaged in this form of conflict.

The various tasks undertaken by Project AGILE have been grouped
into the following project areas:

Fo

Tactical Unit Weapons Systems
2. Area Fire Weapons Systems

3. Remote Area Mobility and Logistics Systems

4 Communicat.ons Systems

5 Combat Surveillance and Target Acquisition Systems
6. Individual and Specia! Projects

7 Technical Planning and Programming

8 Research and Exploratory Development

REPORTS

Each Field Unit issues a monthly report, and a quarterly report is
prepared in Washington summarizing the activities of the individual
Field Units and the work performed in CONUS Both the monthly and
quarterly reports receive wide distribution within the Department of
Defense, additional copies are provided to other interesied Departments
and Agencies and on a need-to-know basis to the foreign governments
participating in Project AGILE.

Interim and final test reports for the individual tasks are prepared

and distributed as the information becomes available. These reports
are referred to but nol incorpurated in the monthly and quarterly reports.
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AGILE PROJECT |

Tactical Unit Weapons Systems

PROJECT OBJECTIVE:

To provide signiticant improvement in tae organic weapons and equip-
ment employed “y small tactical units engaged in conflict in remo* areas.
This objective 15 derived from the Project AGILE mission which is to provide
research and engineering support for the indigenous forces ¢ngaged in such
conflict with ancillary consideration of the requiremente of U.S. forces.
Under this task, research and engineering efforts to significantly improve
the weapons, equipment and devices used by the individual soldier are
undertaken. This task also includes trose weapons, devices and equipment
required by ground forces operating in tactical units up to company level.

PROJECT BACKGROUND:

Current research and engineering efforts to te accomplisned under the
primary mission of Project AGILE are to a grecat extent influenced by the
nature of the conflict in vhich the indigenous forces of friendly governments
are engaged at this time. Such operations place a mucn greater emphasis
on the small tactical unit as the primary combat element while, at tae
same time, the use of heavy ground support weapons, sucn as tanks and
artillery is diministed.

In tnese operations, the enemy generdlly is armed witn amail rand
weapons, recoilless rifles and mortars, and striks ai the time and place
where they have a hign probanility of success, No definite cattle lines
are drawn. These forces rely heavily on the natural topograpaic and
climatic advantages of the remote areas in whicn these conflicts take place.
Often both terrain and weather ccu.bine to create conditions under which
the sophisticated mechanization of modern armies 18 of hittle use. Under
certain conditions, it is only the foot soldiers opera.ing ir. small
*aunter/killer"” groups which will provide a counter-t reat 10 guerrilla
domination of an area. It is tne funciion ol ne Tartical Unit Weapons
system to provide scientif ¢ and Lecnnical support to friendly indigenous
forces by developing weapons and wedpons s,;siems witch will everiually
improve taeir capability to win i1 Lits Iovm ot «onilic,,
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PROJeCT DESCRIPTION

In order to accomplish the requirements of AGILE Project 1 a series
of tasks have been established

I Assault Rifle
A. This task wa¢ initiated to provide a weapon better suited to the
individual soldier A l:ighter, mo:e effective weapon capable of delivering

accutately aimed, high rates of fire is des:red.

2 Special Purpose Weapons

This task comptiises a group of weapons, weapons systems and
auxiliary equipment which are intended to provide a specral capability not
now available to the indigenous fcices

A Spec:al Shotgun - The shotgun i1s particulaily suitable to the
needs of friendly paramilitary forces wheite quick reaction and high letlality
at moderate ranges is required This sub-task deals with the design and
development of shotguns designed exptcusly for such needs

B Microrocket Projectiles - This sub-task has been imtiated to
provide detailed information on the fcasibility of small caliber rocke: pro
jectiles as ammumtion for ind:vidual weapons Investigation of the cost.
lethality, weight and accuracy of a farmly of micrarocket projecr:les 1s
being studied both by theoretical analyses and experimental testing

C M79 Grenade Launcher - A sub-task was imtiated to pro-
vide infotmation on the applicability of this weapon to indigenous forces,
and the development of optimum rounds

D lLaghtweight Automatic Weapons - This task 18 devoted to a
feasibility study and development of improved automa*ic weapons for use
by small tactical units of ground forces
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k. Lightweight Jungle Mortzr - As in the case with the
lightweigiit automatric weapon, a need exists for improved mvurtar weapuns
designed for use in remote areas. New designs for mortar weapons will
be based on increasing the lethal effect of the sacll in order to reduce the
weight per round as much as possible thus allowing either a reduction in
the total weight carried or an increase in tae number of rounds waicia might
be used for the same weight.

F. Man-Portable Flame Throwers - The role of flame

weapons in remote area warfare is being investigared at present,

Although needs have increased for new flame weapon systems, very little
work has been done in tnis area since World War II. This task proposes

to take advantage of many new advances whicn have been made in materials
of construction and in improved systems design which have resulted from
research and development in the rocket industry to produce man-portable
flame weapons of increased effectiveness, lower weigat and greater safety.

G. Strip Buliets - Experimer:al bullets have been pro-
duced wh:ch can be fired from conventional arms 10 give o saotgun-like
effect. The applicability of taese bullets to various weapons is being
studied and further experiments arec reing conducted to improve disper-
sion, lethality and mechanical cnaracteristics for a numcer of calibers
ranging from . 30 to . 50,

H. Hand Grenad:s - Ti.» Purpose of tus ,u3-.a8k 18 to
livesiigate tne feasicility of providing indsjenous forces wit.. improved
naud grenades suited to tueir needs, Concurrently, ii will explore
seneral umprovements which mignt ce made in hand grenade design. It
is intended to investigate a smaller, lighter nand grenade petter adapted
1o tue staiure and hand size of ihe indigen~us forces. Desigrs of a
multi-purpose fuzing for this grenade will be investigated to determine
whetaer such fuzing is economically, practically and tecnnically feasible.

I. Rifle Grenades - Investigation will be made intu ~ew
and improved rifle grenades particularly as adapted (o tne 1ssault rifle.
The requirement 18 to produce a rifle grenade wnich can te fired by
usiug the standard rifle cartridge ratrher t1an a special grenade launching
cartridge,
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J. Special Devices - This sub-task has been created fur
the purpose of funding small research and development tasks which are
applicable to small unit weapons, but do not allow it to be logically placed
1n one of the more general categories.

K. Night Sights - Since a great deal of small unit activity
takes place under cover of darkness, improved weapon systems which will
make the friendly forces much more effective at night are required. It is
believed that the possibilities of using optical and electronic instruments
of high light gathering power for night operations has not been completely
explored and warrant additional effort,
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REQUIREMENTS AND TASKS

Listed below are those major requirement areas and the status of tasks
with which this project 18 concerned. Succeeding sheets are summaries of
the purpose and the current wtatus of each task.

1. Assault Rifle

A. Armalite (AR-15)

2. Special Purpose Weapons

A. Special Shotguns

B. Microrocket Projectiles

C. M79 Grenade Launcher

D. Lightweight Automatic Weapons
E. Lightweight Mortars

F. Portable Flame Throwers

G. Strip Bullets
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Requirement: Assault Rifle
Task: Armalite AR-15
Froblem Because of hag smaller physical =rat.re, and because

of the nature of conflict in remote areas, the indiviZdual roldier reguires a
lighter, more effective weapon capable of deliverv an accurately aimed,
high rate of fire on{' ¢*‘gtargets. Available U.S., arms did not ful. ]l

the needs of these forces. The Colt Armalite nfec wa« oltained in test
quantities to determine if this rifle better suited the needs a the indivadual *
soldier,

Description The Armaiite AR-'5 rille s 1 ightweight, gas-
operated rifle, capable of fully autematic fire and is equipped with a 20-
round detachable magazine. It is chambered for a . 223 cahber cartridge,
firing a 55 grain fully jacketed bullet at a muzzle velocity of 3200 feet per
second. The empty weight of the weapon iz 6 1/4 pounds. An integral
muzzle device is incorporated as par* of the birrel whicl serves as flash-
suppressor, grcnade launcher and front support ‘or 2 bayone’. Standard
accessories include bayonet with scablard, bipod with case, grenade
launching sight and cleaning rod.

Current Status: The 1000 AR-15 rilles initialy provided as the

test items have been continued in the hands c{ the Vietnamese combat units
to collect additional data, COMUSMAC-V has rejuested 21, 000 AR-158 for
Vietnamese units, through MAP channels, Sufficient AR~15 nfles have been
withdrawn from RVNAF troops to provide 48 weapons to USMC helicopter
crews, These AR-158 have been issued to USMC crews alter being processed
through the ARVN 80th Ordnance Rebuild Defpot to nhtain parts consumption
data. Tracer ammunition for the AR-15 %as becn 18sued %o Trung Lap
Ranger Training Center and to the USMC Felicogter squadren for evaluation.
CDTC-Thailand has made a" z:lable to SCAF the results of the above testing
and other data on the AR-15. The IT S, MNaval Ordnance Test Station is
conducting experimental studies on 1ifle grenade laun :h.rng methods for the
AR-15 which do not require special grenade lainching cartridges. Additional
efforts are programmed to further reduce noire, muzile :lash and recoil.
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Reyguirement: Special Purpose Weapons
Task Spec.a! shotguns
Problem. To develop special shotguns sui‘able for use by indigenous

rmlitary and paramlitary personnel for village defense and counter -ambush
situations

Description: . A program of four phases is now being undertaken Phase
I'is an evaluation of commercially available 12 gauge shotguns and determining
what should be done to them to make them more sustable for use by 410"

90 'b men. Phase 118 to purchase and mod:fy ten each of three different
types of shotguns for evaluation. Phasc [IT wil! be a fieid ¢valuation of tlas
special weapon Phase 1V wiil be to devise an op'imum shotgun for military
use by indigenous forces

Current Status A prehminary drafl of the repor® on the ""quick-fix" por-
tion of this piogram has been received from the Ballistic Research Labora-
rories of Abeideen Proving Ground, Mairyland Th's report covers the
testing uf several pump action milifary rio? guns. commerc.al sem -auto
matic guns and commercial bolt action guns Also in¢luded 13 a repo~t on
the test of several brands of commercial standard ammum®ion which might
be suitable for use in this role As a result of these tes ¢ the semi-auto-
matic shotgun selected for further testing was the Reming’on Model 11-48

12 gauger self-loading shotgun chambered for *he 2 3/4" snell w th a 20" full
choke barrel The bolt ac'ion shotgun selec'ed was the Mosaberg Modrl 195K,
chambered for 2 3/4" 12 gauge shot shells wiih a 40" full choke barrel The
selection of the pump action shotguns has no* been completed because only
military 110t guns were tested, the Labora*ory has bee s asked %o perform
additional tests with commercially available pump aci.on shc'guns to deter-
mine thear relative worth
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Reguirement. Special Purpose Weapcns
Task Microrocket Projectiles
Problem: To investigate potential uses of very small cahiber
microrocket projectiles in hand-held, salvo-fired weapons
DeicﬁEtwn: An experimental research and feasipility study pro-

gram has been imtiated at the Buieau of Naval Weapons to investigate
small caliber microrocket projeciiles Part:capating in this effort are
U S. Naval Ordnance Test Station, Naval Weapons Laboratory Army
Ballistic Research Laboratory, and MPB Associa‘s The objective of
this program 1s to determine whether small caliber rockets can be pro
duced which have sufficiently low dispersion, high veloc.'y and reduced
size and weight to be competiZive with shotguns o1 auromatic hand held
weapons )

Current Status Though contractual difficul*ies have caused this pro-
g'am to be delayed, some work has been carried out by scveral of e
agencies 1nvolved on macrorockets DBecause of recent advances in
improving the stability and energy level of spin-stabihized microrocket
projectiles, a test to develop a cheap village defense arm based on mici10-
rockets has been initiated. The objective of this task 18 to provide a light-
weight expendable small arm for village defense. Under this program,
100 pistols designed to fire 49 caliber microrockets will be produced for
evaluation. These pistols, which ai¢ extremely simple in design, are
expected to cost no more than $1. 50 with two mucrorockets The stziking
energy of the projectiles 1s greater than that of the 45 cal'ber pistol bul-
let. and imitial test results warran' continuat.on of this po:tion of the task.
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Requirement. Special Purpose Weapons
Task_ M79 Grenade Launche:
Problem: To develop 2 close range capability for the M79 grenade
launcher and test a supplementa:y shotgun type round
Description: The M79 grenade launcher is a shoulde: fired, single

shot, 40 mm. break open anti-pexsonnel weapon. It has a range of 176
meters It has been tested {or use as a supplement to or renlacement for
the rifle grenade and the 60 mm murtar

Current Status. The weapon phase of this projec® has been t1ansferred
to the cognizance of the A1my Concept Team in Vietnam (ACTIV} Invest
gation into the feasibility of a shotgun type tound :s cont nuing.
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Requirement: Special Purpose Weapons
Task: Lightweight Automatic Weapons
Problem: To develop impraved lightweight, automatic individual
and crew-served weapons for use in small unit operations.
Description: Indigenous forces are limited in weaponry by the weight

of weapons and ammunition that can be carried by amall units and also by
the lack of a sophisticated logistics chain. This is one of several tasks
aimed at providing maximum kill potential for the individual and small unit.
Specifically this task will include belt-fed light machine guns and multiple-
round salvo ammunition for use in conventional machine guns.

Current Status: Funding has been apportioned for this task and the
technical feasibility of various approaches to thesc weapons is being
investigated. It is anticipated that the developmant of prototype weapons
will be underway within the next sixty days.
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Requirement. Special Puipose Weapons
Task: Lightweight Moxtars
Problem: To provide impioved hight mortars and moita: ammuni-
tion fo1 use by small tactical un.ta.
Description Available mortars ‘'mpose an undue buwrden i1n both weight

of weapon and weight of ammunit'on This task encompasses investigation of
light metal alloys and 1einforced plastic as weapon materials and development
of improved ammunition which has reduced weight, increased lethal radius,
and/o: less no.se

Current Status Funding has been apportioned for this task; picliminary studies
arc underway 1n Serv'ce laborator.es and industiy.

- 16 -
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Reguirement: Special Purpose Weapons

Task: Portable Flamethrowers
Problem: To provide indigenous forces with portable flame-

throwers which are light enough to be carried on deep patrol and which
offer greatly improved range and lethality,

Description: Effort under this task 1s aimed at adapting pressure
pumping techniques and liquid fuels develcoped by tae rocket industry to
the design of small, self-pressuring flamethrowers.

Current Status: Funding for this task i1s being allocated. That portion

of the flame weapouns program which will be carried o.t under AGILE
Project 1 will be devoted to the development of ¢xperimertal hardware
designed to test improved methods of constructior., pressurization and
projection of the flame. The investigation of new fuels and fundamental
techniques for flame weapons will be carnied out under AGILE Project VI1IL

L - “ u A
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Requirement Special Purpose Weapons
Task. Strip Bullets
Problem: To improve the effectiveness of small aims fire against
fleeting, close-1ange targets.
Description A method of forming bullets of multiple wire segments

designed to be f.red fiom convent.onal weapons is being experimentally
cvaluated at the U.S. Naval Ordnance Test Station. The bullets are identi-
cal in configu1 ation to standard ball amniunition but, when fired, are dis-
rupted by centr 'fugal force .nto the component fragments which provide a
shotgun effect.

Current Status The fabrication and feasibility demonstration of st1ip
bullets has been demonsti ated. Sub-machine gun fulings of .45 caliber
projectiles have been successful except for bore lead ng problems. Solu-
tion of the bore leading may require gilding metal jackets on each stiip.
Efforts to design a .50 calibex sti:.p bullet for use in . 50 caliber machine
guns have been (nitially successtul. This effort w.ll be accelerated to pro-
vide better counter-ambush capability to truck and 1ailioad car mounted
Quad . 50 machine guns.

- 4 . &
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AGILE PROJECT 11

Area Fire Weapons Systems

PROJECT OBJECTIVE:

To develop effective, or improve the effectiveness of, area fire
weajons systems for both ground and tactical ai1r employment which will
prov:de maximum flexibility in application and superiority in fire
pover to the friendly forces engaged in remote area conflicts. Since
advanced intelligence or warning in remote area conflict situations is
usually very meager and often non-existent, weapons systems which will
provide quick reaction and saturating area fire, from air and/or surface
vehicles supporting ground tactical units, are essential to meeting this
requirement,

PROJLCT BACKGROUND:

!n remote area conflict, the primary combat unit of triendly
indigenous forces is generally a company or smaller sire infantry unit.
T*ese units, as a general rule, rely on iadivaidual weapons and equipment
capable of being hand carried into the combat area. Opposing enemy
‘orces are generally similarly, or less well armed and supplied; however,
tt.ry do have the advantage of being able to control the time and local: and,
t0 a great extent, the degree of contact, One method of off-setting these
a:gnificart enemy advantages lies in the use of area fire supporting veapons
tulored to the particular tactical and physical environment of the conflict.

Air power, in both the tactical close air support role and the
o:‘ser mive strike role, can provide a significant advantage to the friendly
torcrs, However, e}w.s'ing air weapuns systems do not provide as great
1 capability as is desired,

Ground crew served area fire weapons which can provide a pro
noanced fire power superiority to the friendly forces are also necessary
to oflsct the distinct inherent advantages generally present

- 20 -
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to the opposing forces. Typical of one such advantage, and one of the most
effective and common actions of the opposing forces, is the ambush. For
counter-ambush action, instantaneous and saturating area fire, as well as
aimed fire, is essential for any degree of survivabality.

PROJECT DESCRIPTION.

To approach the objective specified for area fire weapons systems,
and to develop a capability which is optimized for the situation and environ-
ment, this Project 13 presently sub-divided into the following five require-
ments. It should be recognized that the emphasis on one or more require-
ments may well shift as the research and development programs involved
begin to produce more measuraable results, or there are changes in the
underlying objectives brought about by further definition of the threats to
which they are related.

1. Armament Systems for Armored Patrol (Convoy Escort) Cars:
The determination of the vehicle best suited for the role identified
falls within the mobility project; the requurement identified here is
for an optimurmn armament ayatem to be applied to that vehicle. As
described by the title, such an armament system must be effective
in both counter-ambush action as well as the tactical offense role.
Armament systems developed under Requirement 2, following, may
fulfill this requirement with the effort here being the adaptation of
those syrtems to the vehicle once 1t 18 identified.

2. VY-hicle Mounted Convoy Counter-Ambush Weapons:

- Efforts under this requirement are directed principally to achiev-
ing optimum counter-ambush weapons systems. Such weapons
systems, where possible, should have practical ard effective
appl:cation in other support roles of munterinsurgency actions
Optiimnum counter-ambush weapons must possess at least the
features of instantaneous application and saturating area fire, as
well as aimed fire. In many other applications, from sur’ace as
well as aerial support vehicles, the saturating area fire feature
is essential if more effective weapons systems are to be achieved.
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3  Air-Ground Armament and/or Aircrat & Armament System
Equipment and systems employed to date in counterinsurgency
actions have been those existing in the hardware state within
the US inventory and, for the n:ost part, which are obsolete by
US standards or are surplus to US needs Even though modifi-
cations have been made to some of these equipments to improve
ths i« vffectiveness, totally adequate systems have not resulted
Systerns specifically designed for the intended support role and
tht environment are essential to achieve efficient air weapons
sys'ems Whle not included in the tasks now being undertaken
ani studied within Project 11, 1t 18 considered that, as one ele-
men' of achieving this objective, the development of a light
attack/reconnaissance aircraft system, optimized to perform
the vaiious missions of this type 1n counterinsurgency confhicts,
1s urgently needed The Bureau of Naval Weapors has beenre
quested by DDR&E to investigate the techmcal feasibility of such
an aircraft system

4 Special Purpose Air-Ground Munitions

In general, suitable air strike targets are mobile 'people tasgets®
cons:s'ing of only a few peuple (either i1solated or sparsely grouped)
and often (particularly in tropical areas) prutected by dense suiface
vegetation Therefore the primary requirement ts for ant..per
sonnel munit.ons which can be effectively and efficiently applied 'n
this environment In add tion there exist urgent requiremen’s for
such items as ta:get marking munitions and illuminating {lares as
the currently ava.lable mun.nions have not been des'gned for optimum
eifecr.veness in aciions in these environments

&  Ground Based Crew Scrved Weapons for Tactical Uil Suppert

A suppot. weapon, efiec ive against the targets des. ribed in 4 above

and suthiciently mobile to be etfitiently applied in the envitunment 18

u gently required to provide 3¢ tactic il umi® wath a marked super:

oriy r f.re power nver the opposing forces  Such 4 weapon may be

of Alios* any caubor, from above individual weapon « alibers 10 100

mm or over, as long as the projectile possesses the desired charac-

tenistics A weight limitarion must be impased as the weapon must

be sufficiently hight *o be carried or towed iptact by a light vehicle

{4 helicopter or jeepl It must also be capable of being readily hroken

down into 4 cimsted numbe v of wuis which are reasonably man portable

and then ¢ if able of e ing quickly reassembled into a {unctionable

weapon fhe ammunition must be suthaiently light in weight so that a
1sable amoust may 4 ompany the weapon withou! undue manpuwer
tqusTemMents .,

&d .
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Requirements and Tasks

Listed below are those major requirement areas and the status of tasks
with which this project is concerned. Succeeding sheets are summaries of
the purpose and the current status of each task,

Armored Patrol (Convoy Escort) Car

A,

Armament Systems fur Armored Cars

2. Vehicle Mounted Convoy Counter Ambush We apons

3.

A.

B.

C.

D.

Quad 50 and Quad 30 Machine Guns
Salvo Squeeze Bore . 50-. 30 Caliber Machine Gun
Multiple Grenade Launcher

Flame Throwers

Air-Ground Armament and/or Aircrait and Armament Systems

A

B.

C

T-28 Nnmad Arrcraft (terminated)
Helicopter Armament (Transferred to Arrmy)

Counterinsurgerncy Aircraft

Spe ial ngou Air-Ground Munitions

A

E.

¥

De ayed Prowwimity Fuzes
2.7%" Racket Launchers
larpget Marking Mar tions or Devices

Improved Ammunition Capacity for 1-28. 60 Caliber MG Pud
(T ransterred 1o Aar Force)

MMuminating Flares

Hich Explosive Artr Personnel Bombs

Ground Based. Crew Served Weapons for Tactical Uit Support

A

“State of the Art" Surey

- = 9 <
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Tab.2
Requirement: Armored Patrol {Convoy Fecort) Car
Task: Armament Systems for Armored Cars
Problem: Armament, in addition to armor, is required for

vehicles employed in patrol, convoy escort, and similar roles to meet
the threat of ambushes by providing an immediate area and aimed fire
reaction capability.

Description: Complete self protection in the form of armor is im-
practical for application to all vehicles of concern; thereiore, the

ambush threat cannot be met by this nicans alone Overwhelming fire
power must be combined with sufficient armor in these weapon systemns
to provide a better counter ambush capability. The ability of convoy
escort or patrol cars to survive the initial fire of an ambush and immed-
iately return saturating area fire is required and, further, this capability
can be expected to act as a strong deterrent to the setting of ambushes by
the opposing forces.

Current Status: Actions ace underw=y by Project 1ll (Remote Arca
Mobility and Logistics Systems) to determine an optimum Patrol/Convoy
Escort vehicle. Upon determination of an optimum vehicle a weapons
system will be deveicped which will incorporate, in part, the multiple gre-
nade launchers under development {see Task 2 C)

The M-113 personnel carrier 18 currently undergoing
cvaluation. It has been determined that the machine gunner on the M-113
requires protection; action 1s being taken to find a suitabic turret/shield
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Requiremeat: Vehicle Mounted Convoy Counter Ambush Weapons
Task: Quad 50's and Quad 30's
Problem: To provide a capability for applyiny saturating ar=a

fire to deny choice ambush positiona to the encmy aud to proviace tire
capability of applying instantaneous area fire in counter ambush actions.
The ability to apply saturating area fire can be expected to provide a
strong deterent to setting ambushes as well as providing effective counter
ambush action capabilities.

Description: Caliber .50 or . 30 Quad mounted machine guns mounted
in patrol, convoy, or convoy escort vehicles are considered applicable to
this problem. The high rate of fire of Quad mounts provides a good
saturating fire to a reasonably large area from one vehicle such as patrol
or scout vehicles. In convoys whcre several vehicles may have Quad
mounts, a large 2rea can be swept with nearly instantaneous saturating
fire.

Current Status: Ten M55 trailer mounted Quad 50 machine guns were
shipped to the CDTC-V in October 1962 for field evaluation, Ammunition
was provided with the machine guns. These Quad .50's are suitable for
2-1/2 ton truck, railroad flat car, and appropriate halftrack vehicle
mounting. A .50 -. 30 salvo squeeze bore and ammunition are being
developed for thesec weapons {sec followang task).
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Requirement. Vehicle Mounted Convoy Counter- Ambush Weapons
Task. Salvo Squeeze Bore . 50-. 30 Caliber Machine Gun
Problem: To provide capability of applying saturating area fire

to deny choice ambush positions to the enemy and to provide the capability
of ay;'ying instantaneous area fire in counter ambush actions. The

tbili' 1o apply saturating area fire can be expected to provide a strong
deferent to setting ambushes as well as providing cffective counter
tmbnsh action capabilities.

Des« ription: The feasibility of increasing the effective fire power of
a single machine gun has been demenstirated by the RICA Company 1n con-
wunction with the U.S. Army Lamited War Laboratory. For a 50 caliber
machine gun the increase in fire power is a factor of five. The technique s
10 tire one caliber .50 cartridge, fitted with a special bullet, through a
squeerze bore barrel which separates the special bullet into faive individual
taaber . 30 projectiles. These projectiles emerge from the barrel in
scriew and strike the target 1n salvo. 1t the practi.cality of this approach
1s veriaed, this increase in fire power will be significant :n applying
<aturating area fire for counter ambush actions and also should have appli-
ati0on in close air support and other tactical roles in counter-1nsurgency
1 l'on against soft targets

Cucrenl Status. A contract was let on 21 De: 62 for the procurement of
sultcrent barrels and immunition to conduct a complets CONUS test of
1t Lqiveze bore, Testing 18 expected to commence about mid-Feliruary

¥ t the practicaliy of the squeeze bor» approach1s verified, sufficient
Lharre 5 3rd ammunit'on will he sent to the CDTC-V for env ronmental
el atinn,
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Kequirement: Vehicle Mounted Convoy Counter-Ain  ~+ Weapons
Task Multiple Grenade Lanncher
Problem: To provide capability of applying saturating area fire

to deny choice ambush positions to the enemy and to provide the capability
of applying instantaneous area fire in counter ambush artions. The ability
1o apply saturating area fire can be expected to provide a strong deterent
1n setting ambushes as well as providing effective counter ambush action
capabilities.

Description: For medium and close in ranges salvo delivery of
appropriate anti-personnel type munitions would appear to provide a means
of applying arca saturating, quick reaction fire for counter ambush action.
The Army has developed and tested a multiple launcher capable of salvo
firing a variety of desivable munitions. This lzuncher umt 15 readily
mow table on a variety aof surface vehicles and is subject to manufacture
with minimum skills and materials normally available in-country. With.
HE grenades there is a "dead'! area ;. v1 0 outl to about 35 meters. This
ts the area from vehicle side out to the minimum safe distance for HE

renade employment. Awahiary devices must be provided to cover this area.

Current Status: The multiple sanncher unit tested by the Army was
mountcd on a 2-1/2 ton truck. This unit was d- . ‘gned for salvo of 60
munit on items, 15 from vach corner quadrant of the truck  Two sets of
ttia uf gruration, accompanied by a techmeian, were sent te the CDTC-V
by e Army on 29 Odtober 1962, These sets are currently undergoing

e d e aluation, On 10 Decomber 1962 3 & 15 uf a slightly different

o attgaration were shipped 1o the COTC-V. On 15 December a third

sh piment of 3 sels. augain with some changes i configuration, was made.
I+ addition, this third shipment « ontained an auxiliary (« anister shot)

dey woe to cover the elose-in area

Study 1s «ontinuing on other devices which will
coner the ared from vehicly side out to abuut 200 yards which may fultill
this requirement

. - . = -
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Requirement: Vehicle Mounted Convoy Counter Ambush Weapons
Jask: Flame Throwers
Problem: To provide the capability of applying saturating area

fire to deny choice ambush positions to the enemy and to provide the
capability of applying ii.s.antaneous area fire in counter ambush actionas.
The ability to apply saturating area fire can be expected to provide a
strong deterent to setting ambushes as weil as providing elfective counter
ambush action capabilities.

DNescription: For close-in to medium ranges {in relation to
ambush situations) long range, high capacity flame throwers could be very
effective anti1-personnel area fire weapons.

Currcent Statua: Two large capacity, long range flame throwers
{U.S. Standard M!0-8) complete with 2 M4 mixers and recharging materials
arce currently undergoing evaluation at the CDTC-V. One MI10-8 is mounted
un an LCM for evaluation in conjunction with the RVNAF River Forces

and the other is mounted :n an M-113 personnel carrier for evaluation

with the ARVN,

- " - - Lo e -
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Requirement: Air-Ground Armament, and/or Aircraft and Armament
. Systems

Task: T-28 Nomad Aircraft
Problem: To evaluate the fighter-bomber characteristics of the

modified aircraft for employment by the VNAF in the tactical attack
role for counterinsurgency actions.

Description: The T-28 Nomad is a single engine two place trainer
which has been modified to accept munitions (demolition bombs, rockets,
napalm, and a caliber .50 machine gun package) on six wing mounted bo.nb
racks.

Current Status: The modified T-28 has been employed by both U. S,
Forces and the VNAF in the tactical attack role in Southeast Asia. Present
evaluation indicates that it is a suitable aircraft, at least as an interim
measure, for this tactical attack role. Any AGILE sponsored efforts to
increase the effectiveness of this aircraft as a weapon systern will be
accomplished by improved aerial munitions.

This task of T-28 evaluation is terminated. No formal report is
expected.

- 29.
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Requirement Air-Ground Armament, and/or Aircra’t and Armament
Systems
Task: Helicopter Armament
Problem: To provade helicopters with a system of armament where-

by suppressive fire from the helicopter can provide protection to the aircraft
and crew in the conduct of normal operations. Low altitude aerial operations
n SVN are receiving an increasing volume of more effective small arms
fire,

Description. Laght automatic weapons are envisioned in employment
as a defensive suppreasor of ground fire while the helicopter is engaged in
airlift of personnel and equipment or recovery of casualues. The weapona
should also provide armed helicopters with the capability to provide escort
protection to transport helicopters during air mobile operations and assault
landings.

Current Status, The JCS has referred the requirement for helicopter
armament to the Army for action. The U.S. Army has provided heli-
copter armame=t for combat employment and evaluation in SVN, A company
of HU-1A helicopters was dispatched to SYN armed with fixed lateral, semi-
flexable vertical , 30 caliber M37 machine guns. The new Army flexible
machine gun system fur hclicopters is in procurement and employs the Mb60
machine gun. This system is compatible with the HU-1B, the H-34 and
H-21 helicopters. Efforts by the Army have overtaken the effort intended
by Project AGILE, therefore, no further eclivn in machine gun armament
for helicupicrs 18 indicated at this time. This task has been transferred to
the Army, no formal report is expected.

.oy
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Requirement: Air-Ground Ar:nament. and/or Aircraft and Armament
Systems
Task: Counterinsurgency Aircraft
Problem: To determine and develop a light attack/recoanaissance

aircraft system optimized to perform the various missions of this role in
counterinsurgency actions.

Description: Initially considered characteristics of such an aircraft
include: light-weight, very short STOL capabilities: operational capability
from roads, rivers and canals in a severe and austere environment; sim-
ple and easy maintenance and support; effective support armament and
target sensors for all suitable targets; and communications and navigation
systems which are compatible with other ground and air systems and low
altitude operations.

Current Status: The Bureau of Naval Weapons was requested by
ODDRLE on 19 December 1962 to examine the feasibility of producing
such a system and to report thereon by 31 January 1963.
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Requirement: Special Purpose Air-Ground Munitions
Task. Delayed Prcximity Fuzes
Problem:; To achieve effective detonation of high explosive bombs

against personnel targets shielded by jungle canopy The oprimum detona
tion point of HE bombs against multiple soft targets is generally considered
to be three bomb lengths above the 1nhabited surface

Description. The jungle canopy acts as a reflect.ng plane for proxim-
ity fuzes and imtiates detonauion of the bomb generally at or above tree rop
level. This renders the mumtion w.effective against the farget ‘primarnily
peouple) when shielded by a jungle canopy To allow cffe< re use of HE bomha
as arti-personnel munitions. it 1s necessary to effec de'onat.on delay al er
activation of the fuze to allow the bomb to penetrate to below the jungle canopy
before detonation.and, i1deally, above ground level Based upon the general
average jungle canopy height and thickness, a t.me delay lea*ure of 75 milh-
second has been incorporated in standard M-188 proximity [uzes which will
yield a general detonation height of 10 to 50 feet above the gsound 1n jungle

A standard impact fuze is used to provide contact detona® on .n «sses where
the canopy is not sufficient to activate the proximity fuze

Current Status: One thousand M-188 fuzes have been mod.fied witi the
delay feature. One hundred of these fuzes werc used .n CONUS tests 1o ver {y
proper fuze functiomng and the 1emaining 900 were shipped o SVN in October
1962 Initial environmental tests in SVN indicate good operational resuits
Test results have indicated that 1t was desirable to reduce the MinSAT min
mum safe arming travel) for some of the fuzes for certain tactica’ employ
ments 1n SVN. Modification of an add.r onal 1000 M-188 fures it underway

to incorporate the time delay feature and o reduce the MinSAT trom 3600 feet
to 2300 feet. It is anticipated that ‘hese fuzes will be mod.l.ed CONUS tested
and arrive 1n SVN during the first quarter of 1964

a-.....!.-..». uuﬂ-n’
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Tab 2
Requirement: Special Purpose Air-Ground Munitions
Task: 2.75" Rocket Launchers
Problem: To eavaluate the 2. 75" rocket and the various

available launchers as an aerial munition for counterinsurgency sperations.

Description: The U.S, Air Force and the VNAF in SVN have
both the standard LAV-3 (19 rocket capacity) and the MA-2 (2 rocket
capacity) launchers for the 2. 75" FFARS. Twenty srquencing switches
{(produced by the Acrojet Corporation) for the LAV-3 launchers were
provided initially for evaluation. These switches allow sclection of fire

of two rockets at a tim« 1 one shot ripple {ire of the entire bank of
rockets.

. .
Current Status: Initial evaluation has been quite promising and an

additiona) LAV-3 and 30 MA -2 launchers were provided the CDTC-V in
October, 1962. Procurement action is underway to provide an additional
40 sequencing switches for the LAV-3 with an expected delivery in mid-
February 1963. Informal evaluation reports to date on thc LAV-3 with
sequencer switches have indicated improved accuracy, more elficient
use of rockets, and better :actical results. Two of the MA-2 launchers
have been installed as armament on an L.-19 aircraft No evaluation has
been reported.

-~
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Reguirement: Special Purpose Air-Ground Munitions

Task: Target Marking Munitions or Devices

Problem: To mark ground targets, air strike locations, drop

zones, etc. The mark must be effective when emplo sed in all types
terrain (to include heavy jungle area and swamps), be visible by the
unaided eye from altitudes of 4, 000 feet, and with a duration of at least
5 minutes.

Description: The heavy jungle canopy generally contains the smoke
emitted by normal smoke grenades or smoke pots and renders them
ineffective as markers for air strike purposes. Soit, marshy areas
extinguish the grenades after impact. For these devices to be effective
as markers in jungle, some . vice which will cause them to hang and
burn on the top of the jungle canopy when dropped is required. The most
logical approach to date for an c¢ffective marking device involves an im-
proved smoke emitter and an improved method of delivery.

Current Status: The AF and Army are investigating methads for im-
proved target marlkang. Improved smoke systems as well as other
methods are being evaluated under this effort.

Preliminary tests of a new smoke munition (grenade
Model E 7241) provided to the CDTC-V by the Army for evaluation has
shown this munition to be superior to all smoke devices previously testad,
It 18 capablc of emitting a denae cloud o white smoke for a period of 10
minutes. A modification, heing considered by the CDTC V, to cause the
munition to "hook'" in the top of the jungle canopy will mike this an effec
tive target marker for a jungle environment,

Additionally, balloon convepts for both ground and aeral
emplacement are being evaluated as target/position markers.
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Reguirement: Special Purpose Air-Ground Munitions
Task. Improved Ammumtion C;; aci*. for the T-28 .50
Caliber MG Pod
Problem: The 105 rounds of ammuri‘ierr ¢35 ac’ty ovginally

available in the T-28 ,50 caliber gun pod was aninruificient quantivy
of ammunition for combat opera‘ions.

Description: The .50 calbiher mac* re gin y0d ;' 4 v - .a.abie

for adoption to the T 28 aircraf wis 2 trairing jod whkick hsd 1+ masamum
capacity of 105 rounds of ammunitior, This amount does not grovide
sufficient firing time to make this a practicil aircrat armamen' syatem
for counterinsurgency application,

Current Status: ARPA and the A:ir For:¢ rcrogm zed ttas prehlem
shortly after the modified T-28 waa depl d 'o Vietnim a=d the Air
Force took action to have pods developed with greater ammunition capa-
city. Pods have been procured {rom the Nor'h American Aviatior
Company which have a caparity of 150 ro.nds and irom the Gornueral
Electric Company with a 750 round capscitv. Both N, A. A, and G.E. pods
were sent to SVN about | September 1962 for evaluation. Prelerence s
given to the N. A. A, pod for T-28 armamen® hecause ot st highter weight,
Two G, E. pods are being prejared for installation in an AD 6 a1 rcralt

for evaluation by the VNAF.

The requiremerts of 1% 1a taar Fave haen f,lf0 led by
Air Force actions, No AGILE ¢''rye s therefore planred *n th:s specilac
area and this task will be deleted ‘rom {0 :ve AG'LE rejoris,




T i

Tab 2
Requirement. Special Purposc Air-Ground Munitions
Task Uluminatir.g Fiares
Problem: To defermine s *ihle aerial diapensed 1lluminating
flares for night tactical operaticons,
Description: The standard MARK b MOD 6 aircraft illuminating flare
in use in SVN ponsesaes s itahle dicferaing characteristic (safe for releas:

by hand) but does not provide au. rier® hurning time or hight intensity.
M-138 and M 139 flares provide sm:ro ‘cment in burming time and light
intensity but unsafe for Yard deliverv be s3ucse of ‘using arrangements, A
practical approach to this prchlem 3viears to he a different fusing arrange-
ment for the M 138/M-139 flaree,

Current Status: The Aar Force har taken action on this problem. Various
fuses and fusing arrangemen®s are being tested for the M-138/M-139 flares.
M-139 flares have proven unsa’is‘ac*orv for use in SVN when fuzed with

the normal M-146 arming vane, Tes's were conducted during Novemnber of
the M-139 flare fuzed with the M 146E3 ‘modified w/anemometer vane).
This combination appears to he n e ‘acv ' r t are lor hand-dehvery from
the C-47 aircraft. The added :.ium.t 2*« provaded by the 3 million
candlepower of the M 139 was reporied as strilangly apparent over the

1 million candlepower of te MK A MOD 4. An interim report or these tests
is expected momentarilv wt* a * r. rere« expected based on the tests of a
greater number of 1lares.

The Navv bas under « ov o2 “e .o epment a ffare dispens: r
(LAV-25/A) lor the Mark 23 M 4 ity b *e ‘1are, This launcher s

an external store for |« fE acee ¢ oemogyccrat a3t altitudes of aea

level up to 70, 000 fret and ¢ . cv 1 ¢ Ma 00,95, The MK-24 Med |
flare Rag ar 11lamar L2.o0 S L cqardiepower for 2 mmules,
Flaren may also he drop; vd ¢-or 2 1 wirg racks at airapeeds uf 10

300 KIAS. This developmer: v ¢ werd +r. anticipation that 1t may have

useful application in SVN,

1h
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Tab 2
Requirement: Special Furpose Air-Ground Munitions
Task High Explosive Anti- Personnel Bombs
Problem; To determine best available munitions for anta-

personnel application in the environment, those mod:ifications wh ich will
increasc their cffectiveness, and the R&D requiremente to achieve optimum
munitions.

Descraption. The scattered nature ard rizc of *>¢ ‘ivgi’r rermal'y
few numbers of fleeting people), generally dispersed and ofien rrotected
by heavy vegetation or jungle canopy, renders normal H. E. munitiors
inefficient and often ineffective. Efficient area coverage, fragmentation
effect, and jungle penetration capability are required characteristics of
effective munitions.

Current Status. {1} Three hundred AN-MIl A2 {raginentation clusters
deliverable by T-28 and B-26 aircraft have been sent to the CDTC V for
evaluation.

(2) The 20 pound M4] World War tyje ‘ragmeniation
bomb ts currently undergoing evaluation 1n SVN,

{3 MK 54 350 pourd depth charge: are being evaluated, Some
of these MK 54's will be tested with the XM 914 fuc¢e and some with the
standard M 166 proximity fuze.

(4) The Air Force 1s continuing teating of specially
developed combinations of munitions and dispern«ing meckariama to pro
duce efficient fragmentaticn and area roverage ¢'fe ' wi't ungle jeretra
tinn rapabilitv,
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Tab 2
Requirement: Ground Based, Crew Served Weapons for Tactical
Unit Support
Task: "'State of thc Art'" Survey
Problem: To provide that support to the tactical units engaged

in counterinsurgency actions necessary to achieve a marked superiority
in {ire power over that possessed by the opposing forces. A requirement
has been identified, as one example, for a 4.2" mortar replacement which
i1s more suitable for the environment and conflict in Vietnam.

Description: This requirement is for a support weapon highly
effective against counterinsurgency type targets and sufficiently mobile to
be efficiuntly applied in the environment. Such a weapon need not be
restricted by caliber as long as the projectile possesses the desived
characteristics. A weight limitation must be imposed as the weapon must
be sufficiently light to be carried or towed intact by a light vehicle { a
helicopter or jeep). It must also be capable of being readily broken down
into a limited number of man packable units and then quickly reassembled
into a functionable weapon. The ammunition must be sufficiently light

in weight so that a usable amount may accompany the weapon without undue
manpower requirements. As a general guide, it 1s estimated the weapon
should not exceed 250 1bs., demountable components no more than 50
lbs., and individual rounds of ammunition a max.mum of a few pounds,

Current Status: Actions arc under way to

1. Suivey all, {~1e1gn as well as U, S,, existang
weapons.

2. Survey all weapons which are under development,
against other requirements but which may have application against this
requirement.

3. Survey existing weapon devclopment proposals
by industry to identify weapons which may be considercd against this re
quirement.

G B EEP  AE— _2enl
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AGILE PROJECT 111

REMOTE AREA MOBILITY AND LOGISTICS SYSTEMS

PROJECT OR.ECTIVE

Impravement in all aspects of air  round, and watee mu bt ¢ ap-
abilities of friendly indigenous forces cagaged in remote areo vonflict,
Included are vehicles, aircraft, and boats for travipor: ol tiutacal uni*s
and for the delivery of supplies and equipment in support of mulitary
operations,

PROJECT BACKGROUND

1. General Discussion

Remote area conflict typically requires military aperations whe v the
topography and climate preclude or minimize the use o' covventrons! meitary
mobility equpment. Many novel vehicles have been developed to meet
requirements for operation in swamps, on inusket, and 1n forests and ... rshes
vithe G, S, and Canada, but there are arcas of the world in which no systematic
approach to the basic military problems of mobility has been attempted. Such
an area is Southeast Asiiy where the geomorphological aspedts indluding
extremes of rainfall, 10 in-made features such as rice paddies snd canals, lack of
ruadways, shallow, vegetation-choked waterways, and few improved sirfields
present formdable harriers to mobility, Conventional wheeled, tracked and
amphibious vehicles are roadbound or hive extremely limated o - roud mobunty
1in many parts of the arca, cspedially in the rainy Season, Convent onil water -
raft snd ayrcralt otten lack satisfactory desipgn and pertormamce charnternstios
lor the environment,

Similarly, remote arce corflidl situctions have unus ] require ment s tor
a1l resupply.  Agamn, topography, vegetation snd limate render convenfion ]
e cniques meltective and wastetsl, New tedbpiquer o rerisd resogp o st be
thasr nlu:\.-:l Ipproprs fo ta . regien soral g o Gper o,

2. Ground Mol

Piesent day development of ground vehicles rennoir s essentially an empsri-
cal art. Study of avaslable records and iterviews witn experiend ed desagr por
sunnel, both 1n govermmnent apd ap iadustey, revesd that e sctentibic spproad!

-
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Tab 3

Las rardy heen applied to land vehicles., Rather than adapt the ground
system to i1ts operating environmen!, man has generally chosen to adapt

the environment to the system through the construction of 1vads, bridges,
tunnels, etc Consequently, modern mechanized armies have become
increasingly dependent upon road nets for mobility and logistical support.
When confronted with environments having only rudimentary transportation
networks, as in Korea and South Vietnam, the movement of modern forces
18 reduced to, or less than, that of "backwarl' peoples, who are capable of
vperating without esiablist ed road systems. The plight of the French forces
in Indochina, and a - ontributing factor in the defeat of these forces, isa

re« ent example of these conditions.

ARFA will indertake to achieve an improved remotc ares mobility cap-
it tv threugh 4 three pronged research program

1. Mobility Environmental Research Studies (MERS).
2  Mobility Research and Testing (MORT).

3. Ground Vehicle Test and Evaluation (GROVETE).

) Mobality. Ground and Water

The interfscers between a1, ground and water present scrious, unguc
mobility prablems Herc we inust be concerned with devices optimized for
waterborne performance but which retain 4 high capavility for mobility over
Land snd over obstacles of various types Since operations must be « onducted
1t os boandary sope gn tertain arcas susceptible to involvement 1n remote
are o contliicts. this pruject s investigating three major approsches to the

fter ae prablem ard s wnder the headings: Delts moality, Sinc d:s« propul-
s and Catama=ins

] _Mvh.lu\. A.r

Remote crea ope ot otk place a prem am on ar mobibity,  This task s
st et el wilk sure resa et t of grranobility 10 remote ircdas, vhere restrico-
s of weat o tupe granhy, snd lack of facilities are woute.

CONDuC.T OF PROGRAMS

1 MERS: A deta’cd s s o, 0 ' msde of the teadtors of the environmont in

Soitheast Asia vin ot atad to o sar e ehr le motbity to g are thr basis

S nt———
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Tab 3

daty required to develop de s gn parameters, tools, and techniques for use by
nulitsry and avab e agenc es ‘n the dovolopmen? o velucles capable of sane-
{ «tory ofi-road operatior wndesr remote .rea conliict conditions. Necessary
information includes data on soil propertics, terrain geomaetry, «fects of
limate and weather on soil ani terrain, *einperature and humadity ranges
inttuenaing engire and me ban al desigr, rificts of t e en sranment an
deterioration of veladcie materials, und si1ze ond spacing ol trees. soiks,
ditches, ete,, which constroin vehicles demigr parsmetirs,

2. MORT: Studies w:ll be vonducted ardd selective teets run to develop
quantitative requirements and character st s, in e* g eering terms, for the
development, or acquisition ir r test, o' +n ‘tem nr svstem 0! moeterial to per-
form a specilic m.btar, tus tion.n SEA., Advanced vericles, enbhudying

in e design approaches, ani/or ymproved somponents, hate heen serected
with the advice ot qialitied Service development experts. These items will
be subjected 10 controlled tesis over carefully defined and selected courses, to
determine the value fer the nrended user in a giver remole area of selected
toncepts, compornents and configurations., Tests wil! be -~nducted by the
indigenous armed fories concerred ander the direction ot CDTC, Rangkoak,
sn¢i I coordination with MAAG personnel

. GROVETE: Scte '« ‘mite=ial * ms nd avetems c.reent’yv available

rom nulitury oF Civg st res wrl letested ¢ determine tteir immadiate
1% abilsey tor adoept on vy ard geme 4 pmedd fe rees engaged, or hikelv to be
engaged, 1IN remote orca ta. Tes'e will be conducted by and for the

inhiger by armed Jo=ces oo erped, ondirt' e diredtien of CDTC, Bangkok,
atel COTC, Saigon, Yased v re guremiits deve.o, 7d b, the U S. and host
ndinn Commands, the CPTC's oy ¢ ARPA wr 14, The ARPA sta*f ined the
CDTC's wil! then rev ow v reer 'y 0 1 hle g tments w th compedert dove-

lopmer® sgevaaes Gl deta s v 0 0 cxasts g tam bas g reasamible

probatby iy ot © e g the rog. et R Y T | O T ooopnd redd
mned yo 9 ped i tod,  ml s el s ' ot COTC vr test gnd eval-
. tion
t. DELTA MOP*'L 7M. 1 sbhoom o e meb vttt it ge
e e 5 S e i e
critic ol Tha r o odiata b o ree g tarcenr s apetred 2t marsahes and
Flee® paiduary, 200 0 pu ooy o R MR R v 1 38w gt I N T ang
Wuterwiars antd € silaw. wreodaes (I EETERE T tal tuvtuns N inpe the
entore 1t re of ™ s netw rh e ey o g antrod e e aitehition ol
prob o civs o1 terr g e oy, 9 TV g g% e Lyt o=ty Vi
vl . o L etuae vy 4 . e " g = - 0" Al ¢ o Pl
o ‘ ‘e " - o -
)
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Tab 3

This task will develop boits und amphibious vehicles which will substantially
increase muitary mobility in delta areas while retaining simplicity and ease of
maintenance. The task will invole unalysie of the performance, capabilities
and hmitations ut vehicles ir use i1n delta operations 1t 13 divided into twao
sub-tasks. small crat? :nd smph:bic « 1o les

5. MOBILITY, AIR Tbte Serv ces .re actively engaged 1n research on aircraft
for remote area operitionz *his ; rojest = aumttoring thure programs. Addition-
ally, the STOL Caribwu 21r *3'* 1s uncer «valuat on tn Southeast Asia, This
task is concuntrated on probiems af avrial delivery and pick-up 1n remote areas.
Several sub-tasks are in progresa the maior ol which concerns use of the
flex-wing princple for aev 1] deher

e e,
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Requirements and Tasks

Listed Lelow are those iy s reaurement areas, and the status of
tasks 1n each area, with w!'ich tins project 18 concerned. Succeeding
sheets are summaries of the p.spose and current stitus of each task.

1. Mobility Rescarch

A. Mobilitv Environmernfal Reseirit (MERS)
B. Mobility Resea=t and Test ng

C. Ground Vehidle Test and E aluation

2. Ground Mob: ity

E, Route Capacity Formula

Z. Mobihity, Ground and Water

he Delta Mobilse,
1) Sm..lL Craft
(2} Ampt-banis Vel i s
B S:nt use Prov v
C. Caturmariusg
f. Mohilt ., A

e

A. STOL "1 v ‘“Coarge At rat

] A\‘l" o P’ ’ s Dn (]
A. slox Wit e ¢
i3, Ate qaary 0§

C I"‘,“"‘ h; Pira e n
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Tab 3
Reg arement: M oy Reacamct
Task: Mok Iitc E~v rorment ol Rereard) (MERS)
Problem: To gaan has ¢ data pegu site to the constrict.on ot

design parameters for use by mabtary and ¢ o L ar agercies 1t 1ne develop
munt of velucles carable ¢ 41t1-* «tc ' o't-ruid cperition 1n remote area
contlicts. Neceasary informa®. cn 1 yolea thit on sl p-operties, terrain
geometry, effects of chimate and neatrer on ro | and ter-i2n, lemperature
wl humidity ranges 1rtluencing engir v ard e hanical design, efects of
the evaronmert orp deter orstior  ‘ voll e miterin's, and sige and spac-
ing of trces, rocks, vege®ation, et .

Description: A program ¢ evpor me**al sccentific research will
be conducted 1n selected porttors of Sov*hesst Aera o1 those ispecis of the
physical environment d - rcct’s relrted to sur sce vehacie mohmlity. The
ohit=ct is to produce des« gr * = v ite~s 1 g solidated or tabulsr form.
This e'lort, which « ool ¢ « t e, gk FY 66, w . he ¢ osely coordinated
with 4 operations rese e asdize t drgwnard irtegrating 4ll data
intu a refined design tee®, So erlrve wer lus taoe beer procured for
‘s 'n the program.,

Curcert St the: Astop * smnu' ¢ ‘eam, jro.added hy the Army
rom on-bouse resour oo, » ™ s terd Ay o rrurt preiteret . stad, ot
e et renmert (t T pely PN sl W “ o bt v ted the perc Llem

arcas to he stadied A vp,o 0 Ve g s ge =gt 0 . Pos otang ) as heen
atiated tor by torg e pan Ccogmay My 0 pae o b oy Ve designated to

head the projeet, A Teats A thar € e pe ewedd b planned
progracy and @ gredrns ' ) «, ™ th v vt vebdes,
' ged Py [ &4 N 3 $ ‘. ~ PURE: YRRCA (] en
MIs™ ¢ Qe e e e v v i et sdd. 0ongle V1radl.
toed o a R TR B o ' 1 e e n r e rew gfis
andie ate 1R 21 - e gy mMts *4 st trenl 1 5 atanttatly
greter cft-read b 90 v g0 ) e wen b~ blew thwhker.ed
schacle s
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Tab 3
Rcquircment: Mobility Rescarch
Task: Maobility Research and Testig
Problem: To conduct studies and selective tests in order to

develop quantitative requirements and characteristics, in engineering
terms, for the development, or acquisition for test, of an item or sys-
tem of material to perform a specific militarv function.

Description: A program of controlled tes:ing of selected items
of equipment will be conducted 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.

Current Status: Vehicler currently programmed for this task are:
Gamma Goat - Tests completed
Thiokol Trackmaster - Tests v “~rwuy

Nodwell 110D Cargo Carnier
Chance-Vought XM561 Test Rig

M274 Army Mule Unmoditied

M274 Army Mule Modified

Dura-Kat Tracked Scooter

Dyna- Mite Wheeled Trail Vehicle
Dodge W- 300 Power Wagcen

Thiokol Spryte

AM®~) Art.culated Tracked Cargo Vehicle
Ml lt Cargo/Personnel Carrier Vehicle
JERED Asp Platinrrm Vehicle

JERED Viper Plattorm Vehicie
Centipede Vehicle

Tiote Guat Scw tog With Tioadhs <

XM 581

- e w= = @ @ O ®m = W W W W W W W W W wWwwe'»”"w»r



Tab 3

Requirement: Mobility Research
Task: Ground Vehicle Test and Evaluation
Problem: To test selected items or systems of material,

currently available from military or civilian sources, to determine
their suitability for adoption by indigenous armed forces engaged, or
likely to be engaged, in remote area conflict,

Description: A program consisting of tests of selected items
by and for indigenous forces in their own environment, under ARPA
auspices, to determine the suitability of the items to satis{fy immed-
iately a pressing military requirement.

Current Status: CDTC-V established a requirement for a wheeled
armored car to escort truck convoys Review of available and develop-
mental equipments, with the as~istance of qualified Army development
personnel, indicated the British Ferret and the newly-developed

Cadillac Gage "Commando" armored cars as the two best systemas for

this purpose. Arrangements have been completed with the British Forces
in Malaya to borrow two Ferret~. and action has been initiated to procure
two Commando’s. These vehicle s will be evaluated in SVN, by ARVN per-
sonnel and under the supervision of CDTC V, to determine the best item
to satisly the requiremens.

Add.tional 1teins tor procurement are presently under
study.

L uow e
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Rpgm remenrt; id’l.»-'“."\ Ilcs-'- L::L__
Task: Gru.rd Mo! ul_'_'
Problem: To csomplict 4 hro 4 study ol mobrilty requare-
menty for a spectram of petential cort 0 1 n So skeast Asia,
D(-scriglion: An analysis to vonsider, 1n conjunction with the

trafficability study being made sepirately under Project AGILE in
Thailand, weapons and weapons systems, commind, control, transpor-
tation, communicatior nd supniv probiems ped Jiar to SEA. This will
supplement MERS by de: n ng "nub l*ty rejuiremen's more precrsely
from the operational standprant,

Current Status: This =111 ¢ ort 1= ready t« hegin in T} stland.
Implementation will be cor . ~reent with MERS program tn T' a1land and
will, to some extert, re \ vndats devele ped by MERS.




—

Tab 3
Requirement: Mobility Research
Task: Route Capacity Formula
Problem: To derive a route capacity formula applicable to

the environment of SEA to be used by logistics planners within the
Theater.

Description: Current practice within the USARPAC is to use a
modification of the NATO route capacity for formula in calculating

logistics requirements for SEA. This formula, developed for use within
continental Europe, is not completely satisfactory for SEA; USARPAC
requested ARPA to furnish a revised formula for their use in determining
iogistic requirements. Two employees of RAND Corporation are under -
taking a study to develop a new formula for SEA. This new formula will

be based on analysis of the road networks, traffic patterns, and operational
necessities of the Theater. USARPAC has been consulted continuously, and
18 furnishing a consultant to assist in the program.

Current Status: RAND employees have completed a field etudy in

Thailand and a preliminary report has been prepared and briefings made to
CDTC-T and RTA personnel, to USARPAC and to CINCPAC representatives.
Preliminary indications are that some of the reducing factors in the current
route capacity formula are too conservative. The data obtained from the
actual field evaluation indicates that substantially greater tonnages can be
transported over the road nets in Thailand than had previously been thought
possible.

e P [
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Reguirement Mobilitv, Ground and Water
Task: Delt2 Mobility - Small Craft
Problem: The road network in th.e Mekong Delta 15 mcager,

bHut there 15 an intricate complex of rivers canals, and crecks. A boat
which can navigate a large number o5 these 4t hagh speeds can make a
significant contribution to mobihit. there.

Des¢ ription. A program has been imitiated to perform rescvarch
leading to the development of a light weight, high speed boat which can
substantially increase military mobility 1in the Delta region of SVN. A
350 pound boat has been constructed of bonded styrofoam planks,
covered with fiber glass laminations. It is 14'1" long by 6'10" wide.
Powered by a 40 hp commercial outboard, it makes 20 knots carrying
vight or nine persons,

Current Status: Over 200 of these hoats are in SVN and the craft
were used in several combat operations. Both the U. 8. advisors and all
ARVN units having swimmor suppor® hoats have been reqiested to furnish
any available informition regarding these operations. When received,
the ddata will be assessced and used as a basis for future programs, if the
vait e of suck 18 indy ated, At the reguest of the CDTC-V, the SVN Naval
Stivyard | 35 built a protetype V bottom Fost, and conducted preliminary
tests with 1r, The presen’ design regaire s some modification, which s
now underw iy, A program 1o renos ate the existing R&D hoiats has heen
unde rtaken ot the SYVN Nival Sh.pyard

- - e
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Tab 3
Reguirement: Mobility, Ground and Water
Task: Delta Mobility - Amphibious Vehicles
Problem: To improve military mobility in the Mekong Delta

area, and to study operations in that area for the purpose of determining
military concepts and requirements.

Description: This is an investigation of the performance of cur-
rent amphibious vchicles in the Delta region, to develop desiratle
characteristics for future concepts.

Operations will be studied in which the M-113 has
been employed. Analysis will be based on after-action reports, and inves-
tigations by both U, S, and Vietnamese personnel; study of the terrain in
which the operations were conducted, oy both ground and air reconnaissance;
study of capabilities and limitations experienced by the M-113 vehicles
under varivus conditions of eoil, slope, and vegetation, and analysis of the
vehicle's amphibious capabilities and limitations under various conditions of
stream4low, bank, and bottom conditions.

A general terrain analysis will be performed in order
to dete rmine what proportion of the overaii Delta area is suitable for the
operation of this vehicle.

Modifications may be recommended, where appro-
priate, to improve the cross-country mobility of the vehicle.

Maintenance records will be examined and {requency
of repairs will be studied in order to analyze the reliability of the various
components of the M-113 undcr local operating conditions.

Two novel vehicles under development are being

monitored by ARPA; the Marsh Screw vchicle, using the Archimedes screw
principle, and the air-roll vehicles.

{Continued)
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Current Status® Terrain analysis i® underway. Interim evaluations
of the M-113's performance in SVN have been conducted by the CDTC
and forwarded to ARPA through COMUSMACY and CINCPAC Anrnalysis
of the M-113 operations continues and is now being conducted by JOEG-V
and ACTIV.

ARVYHN, through the JGS, has requested the CDTC to
determine the feasibility of providing the M-113 with a self-recovery
capability. Alternatives were examined and a field modification incor-
porating a simple capstan which can be quickly installed and ramoved was
selected. Test quantities are being procured and shipped for field eval-
uation. In order to test this device, and a possible means of providing
better water maneuverability, CDTC has requested ARVN to provide an
M-113, as a test bid, for a few months.

ARPA has also reviewed the state of the art on cur-
rent and projected amphibious vehicles, in an effort to identify more
promising systems. The Marsh Screw vehicle, under Navy development,
and the Air-roll vehicles being tested by the USMC, aretwo such systems.
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Requirement: Mobility, Ground and Water
Task: Sinc Disc Propulsion
Problem: To determine the applicability of sine disc pro-

pulsion to problems of mobhility in shallow, vegetation-choked streams
and swamps.

Description: Al this time, and in the foreseeable future, this
task will involve only monitoring of Army research. If current study
indicates that the concept is promising, it will be developed for appli-
cation to ARPA projects.

Current Status: Under Army study.

«53.
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Requirement: Mobility, Grounc and Water
Task: Catamarans
Ptoblem: To investigate the feasibility of developing high speed

sailing craft for patrol operations in coastal and broad inland waterways.
Such craft would have reduced fuel and maintenance requirements and an
attendant improvement in operatonal capability,

Descriplion. The catamaran appears to be a promising design prin-
ciple for such a craft in that 1t can enjoy a pronounced speed advantage

over the existing sailing junks and sampans currently in use by insurgents
in Southeast Asia. Further, this design provides for a more stable weapons
platform arnd 18 susceptible {o local construction

Current Status: Cost estimates and manufacturers performance data
have been obtaincd for several existing catamarans. A study is underway
by the RAND Corpot ation to analyze the capabilities, limitations and cost
effectiveness of catamarans for the above described purposes. If the con-
clusions warrant further work, a study will be conducted to determine the
optimum aimament suit for such craft and a prototype system developed.

Pl “
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Requirement: Mobility, Air
Task: STOL Troop/Cargo Aircraft
Problem: To assess the usefulness of the Caribou aircraft in

the combat environment of SVN, and to test methods of improving ite
STOL characteristics..

Description. The Caribou is a twin-engined, high-wing mcno-
plane designed for bush flying and military operations from short, unim-
proved airfields. Currently operational aircraft, designated CV-2B have
a gross weight of 28,500 lbs. and carry a mission payload of just over
7,000 lbs. under standard day conditions, 134 knots speed, and 100
nautical mile radius. Cruise speed is 157 knots, and the CV-2B can
operate effectively from airfields 900 feet to 1,000 feet long.

A Y-model Caribou, gross weight 25,000 ibr., loaned
to ARPA by the Army, has been tested in Southeast Agia in many assorted
types of landing surfaces. Tests of the Caribou's landing performance with
‘reversible thrust propellers were carried out during August, and a report
on the tests, forwarded 27 August 1962, indicates that the landing ground
roll of the aircraft can be reduced approximately 50%-60% by the use of
reverse thrust, the reduction being smallest on hard dry surfaces and
greatest on soft wet surfaces.

Current Status The Army is now preparing to equip all operational
Caribou aircraft with reverse pitch propellers based, in part, on the
results of this test. ARPA and the Army are now evaluating a proposal to
augment effective lift during take-off and landing of Caribou type aircraft
by means of an unconventional boundary layer control system.
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Requirement: Aerial Pick-up and Delivery
Task: Flex-Wing Development
Problem-* To develop a series of flex-wing devices (includ-

ing homing and landing system) for precision delivery of eupplies to
include a 300 pound payload drop glider, a 1,000 pound payioad towed
glider, and a man-carrying "flying jeep".

Description: After completion of the design. and subsequent pro-
duction of the relevant devices, they will be tested to ascertain thear
utility for aerial delivery in remote areas

Current Status- A joint Army-ARPA contract has been lct to Ryan
Carporation for design, development, and testing of the three previously
mentioned items.

Tests of the precision drop glider system started in
October using an Army Otter aircraft. (Efforts are in process to obtain
use of a C-47 for tests more closely resembling operational use.) The
test program has been extended to provide sufficient drops with a fixed
set of parameters to establish a high confidence factor. Initial problems
involving transformation from a '‘parachute" configuration, necessary to
establish orientation prior to inflating the wang, have been solved by
changes in the method of reefing the wing. Similar problems resulting
from exit speeds of 110 miles per hour, versus 65 MPH used in the
nitial series of tests, have also been solved, and 14 of the last 16 <i-ops
have been successful. No completely successful radio homing drops have
yet been accomplished due to the concentration of effort on developing a
performance envelope Manually operated ground radio control has heen
completely successful The present series of tests will provide additional
kine -theodolite data and is to include drops made under various unfavorable
conditions such as high ground winds, limited DZ area, etc.

Tests of the 1, 000 pound payload towed glider are to
start in carly January 1963,

The ilying jeep" is undergoing limited engineering

lcsth
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Requirement: Aerial Pick-up and Delivery
Task. Anemometers
Problem: Develop a rugged, small, hand-held anemometer with

an easily read dial that 1s visible in darkness, for use by indigenous forces
in gauging wind velocities in drop zones.

Description Research is essentially completed, pending the outcome
of field testing.

Current Status. The standardized military anemometer AN/PMQ-3C
has been tested and found too bulky and heavy to satisfactorily meet the
ARVN airborne troops requirement. A hand-held shirt pocket-size devace
is preferred, 1if one of sufficient ruggedness and reliability can be found.
A commercially available hand-held pocket-size device with these charac-
teristics 18 now being ficld tested in SVN.

57 .




Y | e T

Tab 3
Requirement: Aerial Pick-up and Delivery
Task® Disposable Parachutes
Problem Develop an improved disposable parachute for

aerial resupply missions, or adapt such chutes as are under service
development.

Description. Perform tests on equipment developed by the
Services, to determine its utility for remote area situations.

Current Status. ARPA has monitored Service developments in dis-
posable parachutes. The primary considerations are. (1) Secure
disposal of parachute items in operational areas; and, (2) Simplified
recovery of bundles suspended in trees Among the techniques con-
sidered, including burning, dissolving in water, burying, releasing a
balloon to carry away canopy and harness, and use of camouflage
printing on the canopy, this last is most practical. However, none
solves the second problem mentioned above, the recovery of bundlee
from trees. Army is continuing its own research on the problem.
Further, it does not appear that ralaxing the present Army specifica-
tion will producc an acceptable item any earlier than the 1964 date
contemplated in the Army program.
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Tab 4

COMMUNICATIOMS SYSTEMS

PROJECT OBJECTIVE:

To develop required communications equipments, techniques and systeme
fur friendly indigenous forces which will provide them with an effective cap-
ability for:

a  Tactical communications within and among units in tactical counter-
insurgency operations and for control of support aircraft.

b. Communication of alarm signals from villages, strategic hamlets,
convoys, and outposts in the event of attack

€. Communications for control and operation of naval units primarily
compused of junk forces.

PROJECT BACKGROUND:

Friendly indigenous forces in remote area conflict situations are gener-
ally likely to be confronted with the requirement for small unit operations
against an elusive foe in difficult terrain, remote from maintenance, supply
ar.d vehicular transportation facilities. This requirement places a premium
on effective ground-to-ground and air-to-ground communications through the
use of ultra light-weight, rugged and operationally simple radio equipment.
Furthermore, the physical nature of typical remote area conflict situations
introduces severe communications problems in the form of high-levels of
radio-frequency noise, heavy vegetation offering extremely high attenuation
of radio waves, rugged terrain which interferes with ground-wave radio pro-
pagation, and variable conditions of soil conductivity. 'The physical and
educational qualities, social organization, mores and governmental structure
may also introduce specialized friendly indigenous :ommunications require-
ments. Radio communications equipment for regular U,S, forces generally
is not uniquely designed to meet these specific types of needs.

It is also contemplated that conditions of terrain and vegetation will fre-
guenily preclude the use of vehicular communications equipment below
battalion or comparable level. Dispersal among units and frequent employ-
ment of long-duration patrols at distances of 20-100 KM from base or home
unit, coupled with the gevere attenuation of ground-wave signals in tropical
mMountainous and jungle environments further restrict the poasibilities for
using radio communications equipment standardized for U.S. field army pur-
poses

-~ - R -
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Tab 4

These factors lead to the conclusion that communications equipment which
in some cases is speclal-purpose or at least of limited applicability in conven-
tioaal warfare 18 required by friendly indigenous forces in environmentally
unique operations.

CONDUCT OF THE PROGRAM

Phase 1 - Southeast Asia Environmental Research Program

Objectave.

To develop and analyze data through a comprehensive prugram of measure-
mert of the parameters of electromagnetic propagation applicable to the environ-
~ ment of Southeast Asia, and of those operational factors which determine com-
mumcations requitements, to provide a basis for development of communications
equipment and systems,

Data Required:

It is intended that the envaironmental research program develop the following
information:

a. Data on path loss for all possible propagation modes from VLF through
UHF frequencies for the several types of terrain and vegetation peculiar to
Southeast Ama.

b. Data on 1onospheric conditions 1n Southeast Asia as they affect wky-wave
propagation,

¢. Requirements for communications traffic between and among mulitary
units, bases, convoys, patrols, aircraft and naval unite,

Condurt of the Study:

The agency charged with prosecution of the envaironmental research program
will be responsible for managing and coordinating the efforts of contractors in
the measurement program and in the operations analysis. Contractor teams
in Scutheast Asia will operate with support of and under the general supervision
of the CDTC in each host country but will receive specific direction from the
ARPA agent representative,
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Phase Il - Test and Evaluation

Ob!'ecuve:

To determine the applicability of existing cornmercial and military
developmental equipment to the requirements determined in the Phase I study.

Data Resuired:

a. Definition of the extent to which requirements can be fnet with known
or existing equipment and devices.

b. Extent and nature of the specific deficiencies of equupment evaluated
against requirements.

Conduct of Phase II°

In order to assure a timely improvement of exasting capabilities, test and
evaluation of commercial and military developmental communications equip-
ments will be conducted concurrently with the environmental research program
to provide improved interim capabilities in those cases where requirements can
be postulated with some allsurance. It is not intended that Phase II include
extensive equipment development. These tests will ordinarily be conducted in
Southeast Asia in order to assure evaluation appropriate to the environmental
requirement.

Phasge [l

To develop and evaluate test quantities of equipment specifically designed
to meet communications of friendly indigenous forces.

Conduct of Phase III:

In this phase of the program, ARPA will utilize appropriate service
agencies to contract for development of required communications equipment
and systems to meet specific performance characteristics derived from
results of Phases [ and 1I. Tests will be conducted in Southeast Asia to deter-
mine effectiveness, reliability, maintenance requirements and basis of issue
to provide the information necessary for possible MAP procurement of the
egquipment.
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Requirements and Tasks

Tab 4

Listed below are those major requirement areas and cvrrently active
tasks with which this project is concernad. Succeedir,; ¢’ . . °re summaries
of the purpose and .urrent status of eica task.

1. Communicatiorns Systems Research and Development

A, Environmental Research
B. Test and Evaluation
C. Equipment Development

2. Tactical Radiv Systemn Components

A. Hand-held or Pocket Sized Short Range Equipment
{1) Ryan Rifle Butt Radio, VHF-FM
(2} Motorola HD 21, VHF-.-FM
(3) AN/PRC-35 (experimental model), VHF-FM
(4) Hughes RS 35, VHF AM

B. Man-pack Equipment
(1} OKI TRP-4, lIF SSB
(2) hush s HC lvZ, HF SSB

{3) AN/TRC-77 (modified experimental models), HF AM;
HF SSB

(4) A-510, HF AM

(5) AN/PRC-25 (cxperimental inodel), VHF-FM
C. Other Tucducal Equipment

(1) RFCA, !{F SSR

(2) Collins v18-T, HF AM «nd SSB

- “ B et s . -
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Hamlet and Outpost Alarm Communications Equipment

A. Chaff Rockets

B, Radio Industries Hamlert Alarm System

C. RCA Hamlet Alarm System

D. Ryan Special Concealable Alarm Transmitter

Power Supplies for Communications Equipment

A, Mercury Battery Tester

'’ leh &
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Tab 4
Requirement: Communications Systems Research & Development
Task: Environmental Research (1, A)
Problem: To obtain information on electromagnetic wave pro-

pagation that will serve as guidance for more efficient use of presently
available radio equipment and for the design and development of new
equiprnent to provide tactical communications in Southeast Asia, with
special emphasis on uperations in jungles.

Description; Path loss measurements will be made in Thailand

at distances up to 300 miles and throughout the frequency range from 15 kc
to 5 kmc; major emphasis will be on distances under 30 miles and in the
{requency ranges 100 kc-8 mc and 30-400 mc. Investigations will include
varieties of terrain, atmospheric nvise levels, var:eties of propagation
modes and polaiization, varieties of antenna types, and ionospheric sound-
ings.

"Current Status: The U.S. Army Electronics Research and Develop-
ment Laboratories (USAERD!.) is acting as ARPA's service agent. A con-
tract has been let witk Jansky and Bailey (J&B) to perform the electro-
magnetic propagation stud’ ¢s in Thailand, and arrangements have been
made for the U,S. Army Radio Propagation Agency (iSARPA) to send a
mobile ionospheric sounding station to Thaiiand, with operations and main-
fenance personael,

Jansky and Bailcy have completed the literature
anulysis and identified the specific gaps in required krowledge which the
program in Thailand is designed to {ill.

USAERDL has stationed a resident engineer in
Thailind to direct the periormance of contractor personuel under the guid-
ance of CDTC-T.

J&B have made a site-survey, USARPA intends to
conduct site-surveys and both J&B and USARPA intend to initiate their pro-
wrams in Thailand during the third quarter of FY 63. (Prelimirary work
under tlas requirement was completcd during the 4th quarter of FY 62 by
ACF Electronics under Project YO-YO; the report of this work has been
reccived and distributed to interested agencies, )
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Requirement: Communications Systems Research & Development
Task: Test and Evaluatior (1, B)
Prublemn: To survey, analyze, and evaluate the environment of

military operations in Thailand as it influences indigenous military com-
munications. ‘

Description: The capacity, reliability, and liinitations of exist-
ing indigenous military communications will be analyzed and evaluated.
The physical cnvironment of the Thailand region will be studicd to deter-
mine the special problems it poses for the operation of communication
cquipment. The physical serviceability and the performance of communi-
cition equipment in tactical military field esercises will be examined, and
the importance and special problems of the human element will be studied.
The results of these investigations will be used to isolate concrete equip-
ment and systems requirements, and to derive specificativns for new and
modified equipment.

Current Status: The U.S. Army Electronics Research and Development
Laboratories (USAERDL) is acting as ARPA's scrvicc agent. Contracts
have been let with the Stanferd Research Institute (SRI) and with Sylvania
(EDL).

SR1 intends to commence operations in Thailand
during the third quarter of FY 63. The USAERDL resident engineer
T ulawml will direct SRI personncl under the guidance of CDTC-T.

Svivania (EDL) is Jabricating or assembling the equip-
e 1 und shelters tor a base laboratory facility and mobile field laboratory
fucilitaes, which will be utailized by the SRI field tcam and the CDTC- 1 1n

Thailand. Deliveries are scheduled to be made in Thailand during February,
Mo rch and April, 1963.

r———————

- 66 -




e SRR

Tab 4
Requirement: Communications Systems Research &k Development
Task: Equipment Development (1, C)
Problem: To .nitiate the development of equipment required

for tactical communications by friendly indigenous forces in remote area
confllict situations.

Description: Development programs are to be initiated as needed
and as permitted by the results of tasks 1A and B.

Current Status: Development efforts underway are reported under
individual tasks, below. The initiation of additional specific development
programs is awaijting the outcom= of tasks 1A and B,
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Requirement: Tactical Radio System Compornents
Task: Hand-Held or Pocket Sizcd Short Range Equipment
(2, A)
Problem: To provide a highly portable radio set, extremely

simple in operation for use between squad-sized elements in ambush
locatione, on patrol, or n other tactical situations as required.

Description: Modern solid-state circuit design offers promise of
a capability to produce very small and light weight equipment which can
be carried and operated by an individual soldier without interfering with
his combat capability. Ranges of up to 1, 000 meters in most terrain and
vegetation and a capability for silent, semi-automatic transmission of
simple coded alarm messages. A requirement is that the radio be com-
patible with standard VHF-FM portable sets.

Current Status: (1) Ryan Rifle Butt Radio VHF-FM

This FM transceiver 18 an encapsulated transistor-
1zed unit weighing approximately one pound, plus Latteries, operating at
about 70 MC, The unit receives FM transmissions with an earphone and
transmits CW using a push-button key. The set will be installed in the
stock of an Armalite AR-15 rifle.

The set 18 being developed by Ryan Electronics.
Delivery o1 two experimental models is expected in the third quarter of
FY 63,
* (2) Motorola HD-21 VHF-FM

This is one of a number of commercially available
hand-held VHF-FM voice only transceivers using entircly transistorized
arcutrey, This sct weigha about 3 pounds with batleries and radiates
about 1.4 W at frequencies between 25 and 54 MC.

ARPA tentativelv plans to obtain models for field
evaluation during the coming quarter.

(Contirucd)




Tab 4

(3) AN/PRC-35 (Experimental Model) VIF-FM

This set was developed under U.S. Army contract
as 1 replacement for the AN/PRC-6, It has not yet been standardized
by the Army, It is Lransistorized, weighs about five pounds, and pro-
vides FM voice at a radiated power of 0. 35 watts between 47 and 55 MC.

Three sects have been obtained for {ield evaluation
in Southeast Asi1a beginuning in the coming quarter.

(4) Hughes RS-35 VHF-AM

This set 18 a2 very amall and light weight (1 pound)
AM VHF transceiver developed under 2 government contract. Power out-
pit 1s about 1/3 watt in the 28-35 MC band

ARPA is following developiment eifort on this radio
and has not yct determined whether to obtain models for test. One
difficuity is that the sct 15 AM and, therefore, not compatible with current
standard field raa: 1.

nmwhm
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Six TRP-4 sets werc purchased and have been
given preliminary field tests in South Vietnam. The tests have not been
conclusive as to performance characteristics of the radio. Additional tests
are planned in Thailand during the coming quarter

(2) Hughes HC-162, HF SSB

‘This set is a completely transistorized transceiver,
which weighs about 25 pounds complete with batteries. [t radiates 15 watis SSB
voice or CW and is tunable in 1 KC steps throughout the range 2 - 12 MC, This
art was developed on Company funds by Hughes.

ARPA has contracted to buy 5 sets, and delivery
13 expected in January, 1963, Delivery has been held up by technical deficien-
cies observed during acceptance tests. Present plans call for two rets to be
piven engineering tests by USAERDL at Fort Monmouth.

The 11S Army has contracted for dclivery of
4 sets, which are scheduled for tests at Fort Bragg and 1n Panama during
January.

ARPA will schedule tests in Southeast Asia when
the Hughes set demonstrates satisfactory performance.

(3) AN/TRC-77 (modified experimental models)
HF AM; HF SSB

This aet was developed by EDL (Sylvamua) for
US Army Special Forces use. It is a 10 watt AM CW set weighang 1bout
25 poupds and operatirg in the range 3 - 8 MC.

ARPA has contracted for modification of 10
TRC-77's to intlude voice capability for evialuation in Sovtheast Asia.

Plans have becn made 10 obtain 3 AN/ TRC-88 which is

the AN/TRC-77 modified for single sideband for evaluation in Southeast Asia.
Tests of both of these sets are expected to begin

during the coming quarter in Thailand,

(continuea)
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(4) Australian A-510, HF AM

This set is a high frequency AM, vcice and CW
set which radiates iess than 1 watt and weighs 43 pounds.

Three A-510 sets were provided by the Australians and
will be evaluated in Thailand beginning in the coming quarter,

(5) AN/PRC-25 VHF FM

This set is a transistorized FM-VHF transceiver
developed for the US Army as a replacement for the AN/PRC-10. It weaghs
15 pounds complete with batteries and radiates 1.5 watts voice over the range
of 30 - 76 MC.

Three AN/PRC 25 sets have been obtained from USAERDL
for comparative evaluation to determine the degree of improvement over the
AN/PRC-10 it provides in the environment of Southeast Asia.

Also, efforts have been underway during the past quarter
to provide experimental field expedients for remoting and elevating antennas
of the AN/PRC-10 to increase its range where it is used in fixed outposts.
USAERDL has been requested to study this capability more thoroughly against
a requirement prepared by the CDTC in Vietnam. These experiments will
be applicable to the AN/PRC-25 and other VHF sets.
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Requirement Tactical Radio System Components
Task- Other Tacticai Equipmem (2,C)
Problem: To provide improved communications equipment for

uge in tactical headquarters of battalion and larger units, in support air-
craft. and in command junks.

Description: Battalion, regimental, and division headquarters

require effective long-range vehicular communications including voice, CW
and radio teletype. Such headquarters now do not have mobiie cquipment
adcquate for control of tactical formations Long-range HF equipment is also
required for command junks and for support aircraft.

Current Status: {l1) RFCA, HF SSB

This set, brilt by RF Communications Associates 18 a
125 watt, 50 pound, high frequency, single sideband transceiver which
operates AM or SSB from 1.6 - 16 MC.

ARPA procured three RFCA sets for evaluatinn in the
Command Junk as a long-range flotilla-to-base capability. These sets
together with AN/GRC-87, AN/GRC-6, and Radio Industries TR-20 have been
installed for evaluation on the junk, at Navy Headquarters in Saigon and at the
CDTC Tes's are underway and a report is expected to be distributed during
the next quarter.

(2) Collins 618-T, HF AM and SSB

The Collina 618-T 13 a moder gh-frequency trans-
ceiver which radiates 400 watts PEP in single siv  snd and 100 watis on com-
patible AM It has been standardized by the USAF for aircraft installation as
the AN/ARC-9]1 A jeep installanion de<ignated as AN/MRC-95 including
radio teletyvpe has been purchased by the USs Army for use i airborne units.

ARPA plans to obtain several AN/MRC-95 sets for eval-
naton 1n South Vietnam as a mobile tactical command communications cap
Lty for ARVN un:its of hattalion and larger size. It is planned to arran,e
lor evaluation of the long-range air-ground capability of the 618-T in this en-
vironment. Several such sets are currently installed in aircraft in South
Victnam
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Requirement: Hamlet and Qutpost Alarm Communications Equipment
Task: Chaff Rockets (3, A)
Pioblem: Tc provide a rapid alarm capability for oatposts under

attack which does aot rely on radio communicaticns and accurately identifies
the location of the attacked outpost.

Description: Existing installations of long-range radar provide coverage
of 2 major portion of South Vietnam. The concept .» the use o: an inexpensive
1ocket to deliver chaff to an appropriate altitude for detection and location
tixing by this radar system.

Current Status: The OSD/ARPA RAD Field Unit in Victnam has procured
100 chaff dispensing rockets from the Hosoya Fireworks Company, Tokyo,
Japan, at a unit cost of $20.82,

Tests have been conducted during the past quarter in
sc cordance with a test plan prepared by the CDTC Vietnam. The chaff rockets
ire fired singly from selected locations within range of a GCI radar at a time
and location unknown in advance by the radar operators. These tests have
been made under varying weather conditions and at dilferent hours,

A report of the test 18 expected to be avajlable early
in the next quarter. Preliminary test results are not encouraging for the
presrnt altitade and chaff capacity of the rocke! tested, Analvi’cal studies
base neen conducted by RAND 1n an attempt to determine the cptimum rocket
oni greition, performance and grobability of defedtion,
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Requirement: Hamlet and Outpost Alarm Communications Equipment
Task: Radio Industries Hamlet Alarm System (3, B)
Problem: To provide a suitable alarm system which will permit

a timely Vietnamese military reaction to guerrilla activities 1n villages and
strategic hamlets.

Description: The system includes *en 1/2 w2 ala*m transmitters, ten
10 watt alarm transmitters, two relay units, and a terminal station with
automatic rcad-out devices which operate with the Radio Industries TR-20
Village Radios being installed in large quantities by USOM in Vietnam. The
system transmits a narrow band tone modulated AM sigral at ‘requencies
between 30 and 40 MC.

Current Status: ARPA has procured and shipped three complete systems
to Vietnam.

CDTC-V has been conduct ing ar evaluation of system
effectiveness in the area of Ban Mc Thuot i1n Vietnam during the past quarter.
This test system consists of five 1/2 watt transmitters, {ive 10 watt transmitters,
two read-out units, and a relay unit. Preliminary reports indicate that the
system performs beyond sxpectatiors 1n terms of rarge, reliability, and rase
of operation.

All three compirte syvsteme are acted 'od to undergo testing
1n various arcas of Vietnam during the rom:ng quarter, n firal report of
tesults is expected during the quarter.

- - = - . -
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Reguirement: Hamlet and Outpost Alarm Communications Equipment
Task: RCA Hamlet Alarm System (3, C)
Problem: Tu pruvide a simply operated rilic alacm evstem to be

used in villages to warn the mchile reserve ‘orce s of "igher echelons in
the event of insurgent attacks.

Description: The RCA system 18 1 narzov-bir.* FM, tone-coded system

using frequency selective relays with approxumately one-cycle band wadth.
This system is expect:d L0 extend the range of communication considerably
beyond that of a conventional veice system with much higher power. The
system allows the transmigsion of five diffe~ent signa's from cach of many
remotely located transmitters to a base s*ation rece.ver,

This is a completely sell. contained system whicl was
developed for use in remote area conflict situations where the USOM Village
Communications System (TR-20's} 18 not installed. In addition, Bome of its
components can be utilized to adapt a variety ¢ standard military and
commercial communications to alarm system 4; lications,

Current Status. RCA is now fabricating Jie transmiiter unite and 2
receiver-display units. Delivery 1s expected 1w the third querter ot FY 62,
: This syatem, i€1% #pr r1tes sxtiefactory, wiil he piven
a field evaluation 1n Southeast A« 1,

One feature of 1hg =« e vty ' me et me *e geeneTal
apphicability 's the | ovi®ior ¢» semi1.4, N vane™ eatpr ol simpde
coded messages.
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Requirement: Hamlet and Qutpost Alarm Communications Equipment
Task: Ryan Special Concealable Alarm System (3, D)
Problem: To provide a very small alarm transmitter, compatible

with the °.adio Industries Hamlet Alarm System, which can rcadily be
concealed.

Deac miption: A transmitter aprroximalcly the size of a two-cell
flashlight which radiates a 1/2 watt tone modulated AM signal is required for
special purpose use in South Vietnam, as an extension of the Radio Industnes
Hamlet Alarm System.

Current Status: Ryan Elect ronics has been provided with funds by ARPA
for 3 test models of concealable transmitters.

These sets will be delivered for evaluation early in
the next quarter in South Vietnam.
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Requirement; Fower Supplies for Communications Equipment

Task: Mercury Battery Tester (4, A)

Problem: To provide i cld equipment suitable for determining
the condition of mercury batteries,

Description: Small, dry-cell powered, battcry testers have been

designed and fabricated by Applied Research, Incorporated, Springfield, Virgima.

Current Statua: Ten battery testers have been procured and delivered
to South Vietnam, where they are now undergoing evaluation,

This task involves only a minor item of test equipment

and will not in the future be reported separately.
L}
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AGILE PROJECT V

Combat Surveillance and Target Acquisition

PROJECT OBJECTIVE: To deveiop combat surve:illance and target acquisi
tion techniques. systems, and devices which will enable friendly indigenous
forces in remote area conflict mituations to.

a. Detect, Jora'e and maintain surveillarce of honstile units, bases,
stores and supply routes,

b. Detect infiltration o horders and incipiert amhishes or attacks
on outposts and communities,

c. Effect rerdezvous o ‘rerdly elemen's w'th each other and with
supply drops or caches, and guide ‘rierd!v un:is to the locatior of hostile

elements.

d. Improve the degree of mc 11y ar” *te e ec* veness of logisatic
support through better navigatior and pnin® leca®1on i repwte arcas

e. Exploit the knowledge of communicarnons teckniques and equip-
ment in location of hostilc bases.

PROJECT BACKGROUND:

i Gene ral Discussion

Friendly indigencus ferres n remo’e area -or’itc? situations are
seriously hampered by the 11 heavert od aptagea of hos'ile elements which
cap attack, withdraw  amb ' wnn e o tngiat. wupre= threagh Jdandes-
tine methonds af fimes ard jlaces " odbe ~ aur ehgeow ng, Tris wdvantage s
reilecterd by the adierse raio of '-1end’'v tn boatsle fnr¢es neqersary to
achieve suppressionr of guerriliac ard s rgente whko h Fye heen on the nrder
of 15.1. To oftaet this 'arulic iy, '=ire 1 ind-gernous lorres urgently require

the enhancement of their comPa, o o4 wrvees wry hsae he achirved through
I d

’

the application o vape e scaer e v s A e 00t e protlen o
vambat surie llance ard *arges % 1 s ° ov,
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2. Limitations on Equipment

a. Airborne and vehicular sensors and navigation equipment must
be designed for mounting in vehicles or aircraft which are presently avail-
able to or to be procured for friendiv indigenous forces. As general guid-
ance, it is expected that comba’ operaticns on the ground will not ordinarily
involve the use of standard armored vehitles. Alrcraft will in-lude Lhight
and medium helicopters, light tactical aircraft, medium transport aircraft,
and perhaps special purpose aircraft like MOHAWK.

b. Equipment for use by ground tactical units must be man portable,
rugged, and generally suited to operation in tropical maritime climates and
in diffic' ° terrain. As general guidance, such equipment should be capable of
being broken down into individual loads ot {0 puunds or less Power supplies
should provide for duty-cycle operation of the equpment tor at least onc week,

CONDUCI OF THE PROGRAM

The program 1s intended 10 be carried on in three phases as follows:

Phase 1 - Southeast Asia Surveillance Research

To develop and analyze data on those physical parameters of the
Southeast Asia enviranment and of potential targets which constrain the
application of particular surveillance and target ac quisition techniques and
influence equipment design. This study program will grovide a basis for
a comprehensive investigation of existing techniques and equipment for use
by indigenous forces in Southeast Asia.

Specific Dara Required

It 18 intended that *his <tudy develop the foliowing data by search
of available literature and through fie«d measurements as necessary.

a. Ac-oustic and Seismic

f1) Level ol ac tuntic and seismic intensity produced by men
walking, singly or in groups in the varivus types of terrain and vegetation
similar to those of Southeast Asia.

12)  Level of accou=t1c intensity >f men apeaking to each other.

3) Levels of accou-tic and seisnmis intensity produced by
tirind™ A arnis, AMOMYYP™MIe . ind machine guns and light mortars.

A
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(4) Background noise levels of accoustic and seismic intensity
observable under varying weather conditions and in the several types of
terrain, soil and vegetation found in Southeast Asia.

(5) Propagation attenuation and diffus:on data for accoustic
disturbances under varying weather, terrain and vegetation cond'tions
applicable to Southeast Asia.

(6) Propagation of seasmic disturbances 1n s0ils common to
the various regions of Southeast Asia.

b. Electro-magnetic

(1) Radar echoing area as a function of radar (requency and
viewing aspect for individual soldicrs armed with hand-held weapons,
automatic rifles and machine guns, and carrying or firing lig*t mortars.

(2} Emssion of electro-magneti-. energy (detected hy a mcro
wave radiometer), as a function of frequency, by individual soldiers armed
as n Para b (]) above.

(3) Relative magnitude and frequency distribution of the doppler
spectrum generated by movement of varying types of foliage and for a range
of wind velocities which may be encountered in Southeast Asia as a function
of radar frequency.

(4) Magnitude ci the signal generated in a large current-carrying
loop of wire laid on the eamh by the magnetic field associated with the
passage over the loop by scidiers armed as in Para b (1) above.

(5) Propagation attenuation furves for electromagnetic emisnions
in Southeant Amia am o function of frequency, antenna, ionosphesic and
atinospheric condsitiors, terrain profile, vegetation and climatic conditions
(Joint undertaking with Praject IV).

(6) Levels of background EM radiation amd nvise Lypical o
the area of interest as 1 function of frequeancy,

(7) Detectablity of camouflaged holes 1n the earth and buried
caches of weapons by portable and airborne magnetometers aof various types,

. R2
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c. Infra-red, Optical and Visual

{1) Intensity of the flash produced by firing ol small-arms
weapons as a function of wavelength.

(2) Variation of optical contrast Letween targets of intercst
itd typical terrain and vepgetation background for a range of ambient light
levels from 1073 candle power to unobstructed sunlight.

(3) Apparent temperature contrast for individual suldiers
srmed as in Par b {1) above when viewed against typical vegetation and
1+ rrain backgrounds and for typical ambient temperatures found in South-
vast Asid,

(4} Propagation and attenuation factors for the near and far
n ra-red through various tvpes of foliage found in Southeast Asia both along
* w surface and from a:rcrait to ground, for a suitable range of weather
s unditions,

d. Chemical

(1) Chemical emanations which are characteristic of indivi-
dual soldiers armed as 1n I’ar b (1) above and of cooking and heating fires.

(2) Data un detectability of the above chemical emanations
45 2 function of range, weather conditions, vegetation and terrain a«pplicable
1o Southeast Asia.

{3} Detectability, -ate of dispersion, and persistence of
sr.0us art f1c1al chemical substances which may be used to contaminate
« stije individaals, This data should be for weather, vegetation and terrain
milsr to that ot Southenst Awnia,

Constduct o the Phane | Study

1% wdod that the study phase be conducted in two parts as fullows.
s, Paustd

The agency or agencies charged with the proscoutioer of the
y rogram will p ind conduct 1+ comprehensive search of available Iiterature
el aardriation with all cppropriate offices ind agencies ot the gove rmnent
moordor to coltect oll existing dats applicable to the program. Part | will
e ¢ lude with o submissior o ARPA of 1 speaific plan fur 4 merasurement
proagam te (1] Sap o tn the data,
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b. Part Il

Part Il will comprise the conduct of the necessary field measure-
ments and analysis of data. Data analysis will be directed toward identifying
technique areas which have definite promise of solution of the combat sur-
veil!ance and target acquisition problem

Phase Il - Investigation of Techniques

Objertive

Toe determine the applicability of specific techniques and devices to the
requi-ements s*ated abovec using the results of the Phase I measurement
program as a basis for the selection of promising techniques.

Data Required

in each case of a technique, equipment, or device investigated, this phase
of the pragram will determine whether a particular approach can solve or
partly solve a requirement. Specifically the investigation will determine by
analysis and supporting ficld measurements the following data’

a. Definition of the extent to which requirements can be met with
knowp or existing equipment and devices.

b  Specific confliguration of the equipment desired with respcct to
size, weight, form factor, and concept of employment.

¢ Applicable detailed performance characteristics to provide a
bis = igr development of hardware.

Canduct o7 Prase il

* s 1niended that Service agencies be selected to 1nvestigate each promising
*e ‘nigque ares (radar, wnfra-red accoustic and seismic, etc.). These
iger cies will conduct the investigat:ons of techniques and devices, with
unnfractor ass:s'ance as required,

No actual developmenrt of equipment or dcvices 18 placned during Phase 1],
Every e‘ort will be made to obtain the required information through the use
ol exirting malitary or ‘ommer~al equipment.

- ~ i ey - T P
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Tests will be performed in Southeast Asia only to the extent demandcd by
environmental conditions which cannot readily be duplicated in the U.S. or
Panama. Southeast Asia testing will normally be performed by personnel of
the agency designated by ARPA as Service Agent, or by contractor personnel
uoder the general supervision and with the assistance of the CDTC.

Investigation of particular technique areas will be completed and reported
upon separatelv in order to permit development or purchase of equipment as

soon a8 the required information can be obtained.

Phase 1l Development and Testing of Equipment

Objective

To obtain *est quantities of equipment and perform a technical evalua-
t10n 1n the environment of Southeast Asia in order to determine that require-
ments have been satisfied

Conduct of Phase [1]

In thas phase ol the program, ARPA will utilize appropriate service
agencies to purchase or contract for the development of devicea whose
ckFaracteristics have been specilied in Phase Il.

In some cases where enough informatinn 1s available to support
=uch action, ARPA may proceed to obtain test models of equipment or devices
‘ar *eat independent of the Phaae Il program.

All field tests and cvaluations will be performed under the direction

ol the appropriate CDTC with the assistance of personnel furnished by
S r . 2 Ager*s [zom their own resources or through contractors.

- -
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Tab 5

Regxiremenfn and Tasks

Listed below are those major requirement areas and status of
tasks 1n each arca with which this project 1s concerned. Succeeding sheets
are summaries of the purpose and current status of each task,

1. Surveillance Systems Research and Development

A. Ervironmental Research
B. Tests and Evaluation
C. Equipment Development

2. Aenal Survelilance

A. Maximum Aerial Surveillance {transferred to COMUSMACYV
by Sec Def Direcuive)

3. Ground Surveillance and Target Acquisition

A. Doppler Personnel Surveillance Radar

B Image Viewer

C TIARA

D. Dye Stain VC Grenades and Shells

E. Persistent ldentification Chemicals

F. Buried Metal and Subsurface Cavity Detectors

4 Navigation and Beacon Equipment

Navigator, Doppler Radar, Self{-Contained
‘dentification and Location of Air -Dropped Equipment
Termrnal Guidance Beacon

Tactical Maps

Patrol Locating System

munwy

5. Security and Protertion Equipment

A Junk Blue Book (Completed--Book distributed)
B. Patrol and outpos’ Intrusion Detection Devices
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Tab 5
Requirement: Surveillance Systems Study
Task: Environmental Research (i, A)
Problem: To obtain and analyze data on those parameters of the

environment and of potential targets which conatrain the application of
particular surveillance techniques and influence equipment design.

Description. Environmental research will be performed on the following
areas
(1) Radiation and reflection characteristics and chemcal

emanations of personnel, vehicles, equipment and other possible
indicators of hostile activity. 1

(2) Physical characteristics of the environment including
transrmssion and attennation parameters for electromagnetic and
accoustic waves and background levels of noise and radiation.

{3) Other environmental parameters such as hostile opera-
tional characteristics and the physical, technical, and social
characteristics of friendly indigenous forces.

Current Status:

(1)) Spccial Infra-Red Measurements (TROPICAN)

ARPA/AGILE has provided funds to the U.S. Army Cold
Regions Research and Development Laberatory to augment Project TROPICAN
1o include measurement of infra-red radiation from small fires embedded 1n
tropical rain forests This program was completed during the past quarter.
Mcasurements were made with airborne infra-red sensors in Puerto Rico
using as targets charcoal fires in "Hibachi" containers under typacal rain
lorest cover, A report of the results will be prepared during the next
quarter.
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(2) Special Foliage Penetration Research

ARPA/AGILE has provided funds to the Reconnaissance
Laboratory of ASD, USAF, to accelerate effort under a contract wath
Cunductron Corporation to measure radar foliage penetration Details of
this program have a classification higher than that of this report.

(3) Special lnveltijnionl

A contract has been in existence since 1| April 1962 with
Defense Research Corporation for a Guerrilla Activities Detection Study.
The contract was completed in December 1962; final report to be distributed
in the next quarter. Detaiis of this study bear a classification higher than
that ol this report

(4) Basic Measurements and Operations Analysis

Implementation of Part I, Phasc I of the Surveillance
Environmental Research Program as describedin the general project
description above was initiated during the quarter An order has been
issued to the U.S Army Electronic Command to accomplirh a literature
search and develcp a planned program of measurements of environmental
parameters affecting the employment of surveillance devices and techniques.
This work should begin during 3d quarter FY 63 and be completed in 4th
quarter FY 63. It 1s planned to initiate the measurement program immediately
upon completion of the Part I e‘fort

=
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Requirement Surveillance Systems Study
Task: Techniques Inve stigation (1 B)
Problem, To 1dentiZy techniques for surveillance and target

acquisition which are most likely to overcome himitations of the environment
and those equipments or devices which most nearly permit implementation
of these techniques

Description Specific technique areas which require investigation
include
(1) Accoustic and seismic detectors.
(2) Passive and active infra-red surveillance devices.
{3) Radar and other active and passive electro-magnetic

surveillance and detection equipment

(4) Active and passive optical viewing, image intensification
and detection devices.

Current Status A program is planned. based upon the environmental
research pragram 1o encompass a comprehensive survey of techniques.

This program will be implemented on a systematic basis as
results of the environmental measurements indicate the possibality of
success of particular surveillance techniques.

The evaiuation of existing devices and techniques in an effort

to find interim solutions to problems is covered under other tasks of this
project.

- 89 .
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Requirement Surveillance Systems Research and Development
Task. Equipment Development (1, C)
Problem: To initiate the development of equipment required for

combat surveillance and target acquisition purposes by friendly indigenous
torces in remote area conflict situations.

Description Development programs are to be initiated as necded
and as permitted by the results of tasks LA and B.

Current Status: Development efforts underway are reported within
individual tasks, below. The initiation of additional specific development
programs is awaiting the outcome of tasks 1A and B.

T 1
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Regul rement: Aerial Surveillance
Task: Maximum Aerial Surveillance (2, A)
Problem To determine the usefulness of maximum aerial sur-
veillance 1n reduction of insurgency activities.
Description An air surveillance schedule will be establisted over a

selected defense sector to observe all major roads, railroads., villages,
tamlels and outposts around-the-clock, with varied {requency of appearance
over the same points. All unusual activity will be reported and investigated
to the extent possible.

Current Status. This task was proposed originally by ARPA/AGILE as

a research vehicle to determine the effect of concentrated aerial surveillance,

COMUSMACY and CINCPAC considered thatthe effort was primarily of an
operational nature. This view waa confirmed by the Secretary of Defense
who directed that COMUSMACY :mplement the program of continuous aerial
surveillance,

Accordingly the task ent.tled Maxamum Aerial Surveillance is

listed as transferred to COMUSMACYV and 18 being carried out through the
use of MOHAWK aircraft.

= “ B oie e &
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Reguirement; Ground Surveillance and Target Acquisition
Task: Doppler Personnel Surveillance Radar (3, A)
Problem. To evaluate availabie portable ground radar equipment
for use by friendly indigenous forces in counterinsurgency operations.
Description: The AN/PPS-4, a US Army standard portable doppler

personnel surveillance radar and other siinilar radars as they become
available will be evaluated.

Current Status: During FY 62, 3 AN/PPS5-4 radars were sent to the
CDTC in South Vietnam for evaluation. A preliminary field evaluation was
carried out and a report submitted in May, 1962, with inconclusive results.

MAAG Viet Nam during the past quarter has procured 10 AN/PPS-4
radars for issue to VN units.

15 US erlisted personnel qualified in this equipment have been
attached to VN unite to assist in operations and provide guidance to VN
personnel and will also collect data on the evaluation of the radar.

CDTC personnel, augmented by an officer and enlisted man from
Fort Huachuca, will assist MAAG in the proper evaluation of radar per-
formeance,

Tests are underway and are expected to continue into the next
quarter. Results of this evaluation should provide a bas.s for determuning
operational suitability, effectiveness, relialnlity, ease of maintenance
and basie of issue uf man-pack personnel surveillance radar to friendly
'ndigenous forces.

92 -
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Requirement. Ground Surveillance and Target Acquisition
Task: lmle V:iewer (3, B)
Problem: To provide friendly indigenous forces with devices to
ass18t 1a maght surverllance and night firing. .
Description: Active infra-red devices such as IR weapon sights and

metagcopes are currently available in CONUS. Selected items will be
tested to determine their suitability for use by friendly indigenous forces.

Current Status: ARPA has procured & rifles with infra-red weapon sights.
These devices are being evaluated at Trung Lap Ranger Training Center,
South Viet Nam.

An infra-red metascope has been demonstrated 10 VN personnel
and one has been supplied to the Trung Lap Range. Training Center for
evaluation.

A report of tests of these IR devicea s expectediuring the next
quarter.

The US Army development program for night vision devices shows
promiar of producing prototypes which could be uscful to friendly indigenous
forces., Of raricular 'nterest ia the direct view image intensifier now
under dr velopment., This devace will be obt ained for evaluation for use by
VN un:te if 3 suitably small and light weight model can be developed.

- 93 ¥ 00
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Requirement; Ground Surveitlance and Target Acquisition
Task: Dye Stain VC Grenades and Shells (3, D)
Problem: To evaluate the functional suitahility of various standa rd

ordnance shells and grenades for dispensing of flourcscent VC dye stein
powder.

Description: A hand or rifle grenade, or mortar shell suitable for
firing {rom conventional weapons which contains flourescent VC powder in
addition to an explosive charge 1s desired. This dye is intended to contam-
inate hostile guerrillas during combat engagements ao that suspected
personnel may later be screened with an ultra-vioiet source to identify
probable insurgents.

Current Stat.s During FY 62, the use of lllum nating Shell, 0 mm
mortar MBIAl to dispense the dve stain was evaluated. Results indicated
an insufficient area of coverage and inconsistent height of burst.

This task wi!! henceforth he reported under V. 3. E "Persistent
Identificatior Chemicals, "

-~
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Tab 5
Requiremens Ground S. rver fante and Ta rget Acquisition
Task: Pers stent blert 11 stion Chenucals (3, E)
Problem, To obt+ n and prov de teld ev aluati u ot suitsble

chemical materials whicr may be dospersed in «reas of insu FRLALY o olIVILY
to contaminate the person or clothing of beerties to 14 thtate subsequent
detection, tracking ind identifcation,

Description: Several poter® Iy trom sing  hemicsls are known whicn
have characreristics suit " [+ tur (nves' u tion ss deteanon 19d tracking aids,
These are

() Chemicals whivk floure sce under Gltra-violet and thus
are rcadily detected by s« reening SUfPedts, using an ultra-violet source,

(2) Cremucsls wiinih s roduce a lasting discoloration of the
skin which is readily dete  led isually,

3) Chemiculs whi b prode e digl nctave odors which are
detectable dy humina

4) Cremics /s whiel proci o udors whi h are detectable by
dogs or by chemical sensurs but are n ' peosdile deted ible by the human
nose,

%) Rt hitive anotopes )« ut by long hall -] fe which «an
be detesind by extsting ror en detes te ra

o uded 0 et gre te o~ of mvans tor dispensang
the muater s avd doet ot a1 0 Warcarme e dy s,
Curreet Sratoe 1y T'o V'S Ay Q. $arvs it e Rosvareh sird Engineer
g Cotmm i b b it elead wa o PR Ve =t gabion 2 She une gt
Squalen Yoo e v T booo ] et oo by 1P stned
dogs

220 B oar pawnnied to 6000 a § rorany ! resears and
INVERIRI I U F e Yhe o8 g APty P ey mee e et e ot r tipes 10t chemi-

valdetection ond cdes it o oo s b g i nsed abioas Tl pre ontog,

L1081 Of passghoo e s gl manig ok gy Vg g & o ire sty underway
will B¢ vt maen A I i s e ' Sia o= My . : £t
“l - = - -
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Requirement Ground Surveillance and Target Acquisition
Task. Buried Metal and Subsurface Cavity Detectors (3, F)
Problem: To provide portable equipment for detection of buried

nail boards, buiied caches of weapons or other metallic equipment, and
small subsurface cavitics used by insurgents,

Description. Sensitive magnetometers and mine detectors have the
capability of detecting very small perturbations in the earth's magnetic field
caused by the presence of magnetic materials, Most types of senaitive
magnetometers are large and complex instruments. This task is aimed at
obtaining simple, light-weight devices for detection of buried metal and
small subsurface cavities.

Curreni Status: Funds have been provided to the Naval Ordnance Laboratory
at Corona, California, to investigate thin-film Hall effect magnetometers
and to develop experimental models of portable devices suitable for evalua
tion in the field. This technique appears to be most promising in terms

of the potential size, weight, sensitivity, and power drain of the magneto-
meter,

The CDTC has centirued tests of the portable mine detector in
S. Vict Nam during the pas' quarter bu'h i1n training exerciscs and in opera-
tions. Results havc been gererally unratiniactory i1n locating buried
weapons when the depth of the weapon exceeded about two feet. At depths
of less than 2 feet the detector, whict weighs 36 pounds, did detect various
buried metil ohjects No fina: dete rmination aa to uul_.lv of this device
has been made. '

A number ¢ romrmi rcial firms have expressed interest in the
problem of designing subsurfaie cavitv detectars 1n man-pack configurations.
Thus far. no saitshic proposa: has heen recesved
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Tab 5
Regui rement Na.-gaton and Beacon Equipment
Task: Aerial Navigation System (4, A)
Problem; Friendly indigenous forces require a capability to insure

that their aircraft engaged in aerial delivery firepower support, and
resupply of their surlace units can reach their objective area and return to
base under all.weather conditions '

Descr:ption- The greater proportion ¢! ! he aircraft involved are likely
to be rotary-wing and sub-sonic fixed wing, making volume and weight of
navigation equipment to be placed aboard of critical importance in most
instances. The difficulbes encountered 1n providing for the secunty

of the ground-based elements of a system wh ch must rely on a number

of fixed ground stations widely dispersed places a premium on a system
which 18 self contained ahoard the aircraft Operation, maintenance and
logistics problems impose a need for a svetem which 15 usable aboard all
types of dircraft likely to be involved ' e , a uriversally mountable system
rather than ore specially ta‘lored to each separate type of aircraft,

Curren’ Status Tte US Na:: hae been ‘urn rhed funds and requested to
procure for field evatist on ir South Viet Nam three models of the

RYANAV |V rel ccriaired ur.versally mountable doppler navigator.

These equipments are tr be mounted n*he YAC | Caribou arrcraft ¢n loan to ARPA
from tke US A-my and 1z H .} a~d H 34 elicoj'eran South Viet Nam. Funds
have also heen pro-ided totte US Nat  * r pu~ »ane ¢! an LFE doppler
navigator to he eva'uated 4t Foor Ricke , A4 ‘o~ ARPA by the US Army,
prov.ded the US Ny deterrmines tho vt e pchnical deltciencies previously
observed 1n this syetery  ave free e P This deterryration 18 to be
made an the hasie ¢ renmirurear g2 & e ratem hy the US Navy during

the coming zv arter

it 18 plarned auring the “¢>* yuarie® r nrestigate the feasithility
of obtaining » comme=c. I'v av ulatle tevrasn avoidance radar for field
evaluatinn aboard ~clary wing arzorat?

UtULAJY
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Requirement. Navigation and Beacon Equipment
Task. Identification and Locatirn of Air-Dropped Equipment (4, B)
Problem: To provide a device whtich will enable 1ndigenous forces
to locate and identify a'r drcpped equ pmen' cr supplies.
Description: The de “ce demsired £ a smal; battery operated radio

tranamitting device zapable o. emitting a coded rransmission ‘or identifica-
tion of air -dropped mater:al. Ground troops seeking to locate the air-drop
will be equipped witt radin receivers haring a direction-finding capability.

Current Status. An abbreviated development program has been funded

with Ryan Electron:cs to o%.3in inter.m tes* models of transmiatter and
receiver units suitable for ‘easibilitv testing. It 18 planned to continue the
program to obtain .ield test modeis if the ;.re'imunary phase of the development
18 successaful.

Other possible technical acproa+! es to the problem have been inves-
tigated. The mos! f remising involves using 3 amall transmitter which can
be located using 3 DF lcop ar‘enr a ot standard VHF field radios such as
AN/PRC-6 ar AN/PRC (0f. No complete v sa‘:s’actorv proposal has yet
been received.

M
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Requirement Nas gat wr ard Bea on Equipment
Task Tactical Mau+s 8, I
B e
Problem: To determ ne a su:*ahie mate ral ¢ which to print
tactical maps icr use 1n comhar nrd ons 17 Sou't. Vietnam,
Descrigtion Map paper “orma v a*a iable does not retain it usefulness

when exposed tc tte climat:  cnd ‘tons 0! S.E, Assa. A high wet-strength
paper or simi‘a . material 3% reguired *o witt st and the Jong exposure to
dampnes< ard t1g' temperaturec regu red ‘or courte~ guerrilla warfare 1n
this area.

Curren' Status: Prelimirary investiga® on has established that high wet-
strength paper i» a' ailabie at reagorable cost in Japan, and also that
Vietnamese Armv Engireer Map Ret roduition Uni*s are capable of printing
maps on this mater a

Duaring *he £as" quarter a samgie ¢ ''e Japanese paper was tested
for ARPA by 'te US Army Ma: Serv ce 2ga nst US standards for hugh wet-
strength ragr-. The agmrpie ‘40 ad tne tesr h e the USAMS c(oncluded that
the sampie had hrer #amaged Svate sreagmen s ricr 1o the gt and has
reqrested add . t.0n3 gteste oy ¢ 5 yaty e,

Mea &b, e SO0 ot oy LS g vwe* wireng! pater have been
shipred *o Viet Narr ‘o wern ¢ 4 1 e ARVN capshibity to prant
maps on the mate 1,

- v et
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Requirement. Navigation and Beacon Equipment
Task* Patrol Locating System (4, E)
Problem: To praovide an ymproved capabilitv for a patrol to locate

itself with reliab ity and accuracy.

Description. In order for patrols to repcrt position and navigate to
a desired location with precision, some navigation device which is light-
weight, rugged, and reliable is reqived.

Current Status: ARPA 13 following evaluation of the Bendex- Pacific
PFNS system which was developed for the US Army and is scheduled for
test beginning in January at Fort Huachuca, Arizona. This system has a
network of fixed ground stations similar to the DECCA system and includes
man-pack, vehicular, and aircra‘t receivers, It is tentatively planned to
provide for evaluation of the Bendex- Pacific PFNS man-pack receivers in
Viet Nam in conjunction with the USAF DECCA stations installed

there.
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Requirement: Security and Protection Equipment
Task. Junk Blue Book, South Viet Nam (5, A)
Problem: To provide a background of data for the problewn of

recognition and identification of friendly and hostile surface craft operating
in coastal waters of South Viet Nam,

Description: This task involved preparation of a book describing
charactcristics of each hasic type of junk, to include working habits of
fishermen, distinctive features and operating capabilities and limitations.
Photographs, sketches and sail and hull plans are included with a text in
both Vietnamese and English.

Current Status: Preparation, printing, and initial distribution of the
Junk Blue Book is complete. Additional copies are available on request.

This task is therefore complete,

- s .
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Requirement - Security and Protec'on Eg.ipmen?
Task Patrol and Qutpost =°rus on Detection Devices (5, B)
Problem: To obtain and evalia‘e devices which w ! facilitate
detection of the approach of hostiles to a patrol or nutpcst perimeler.
Description: Light-weigh! purtalie nirisicn detcst on devices are

required to pcrrmt an outpost or patrol to obtain warnirg of i~« passage of
a temporary defensive perimeter. Thris task en o™; «snce et aluation of
various detection devices which Fave prom se .v thus 45 7. cation, '

Current Status (1) Etfort in developmen® of a remoteiv srmed seismic
mine fuze actuator by Melpar for the Prcafinny Arsena’ has heen supported

by ARPA. Development of the exrerimental Lardvare 12 egrentially complete.
The devire appears to be too comriex 3 4 eapenss e ‘ar geve ra! apgilcation

n counterinsurgency warfare

(2) Action has been 1n.f1ated to cbtain tvom Scope
Incorporated, models of 3 break-wire irtrusior alarm device. The devices
should be delivered during the next giarter ‘or eva natica in S. E. Asma.

(3 Tt 1s planned (o oh'ain mcde’e ¢ a hreak wire davice
o' a2 differen' tvpe developed by the US Army Fiac* - 1c Researrb and
Development Laboratory tor evaluation d rirg the ne r* ¢ srver,

(4) NOTS. China Lake bhar heer jrov ded with funds to
perform experimen's with seismuc detecto=s in detertior. of walking men,
It 15 planned tn per‘orm “1eld exper.menta in Tha. 3t d wrh ce.amic detectors
as soon as swifable equipmert can be ob'a rned varicus propesale are hewng
evaluated.

(5) Field experimeria were pe- crmedd wn Trailand with
accousticdiiec®:iorai microphones to de*erpune the 1c’ertial urefulness of
euch devices., The experiments indicated *ha* 1 *a pnem™ic ‘0 detect men
walking and talking at ranges appreciably greater thar "5 josr-ble witk
unaded human tearing, Addhtioral eviemmerts s *h 4 ¢rnet ¢ devices are
planned as a part of *he ervirormertsl mrasyreronie ; regram

1n4
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AGILE PROJECT VI

INDIVIDUAL AND SPECIAL PROJECTS

PROJECT OBJECTIVE

The objective of this project is to improve the capabilities of friendly
governments involved in remote area conflicts in those {1elds where
military factors are interrelated with political sociological or economic
factors, The project also provides for centralized management and control
of those AGILE efforts which because of senmtivity, diversity, or
uniqueness of application are not included in other segments of the AGILE
program. As a consequence, the project covers a wide range of require-
ment areas and involves varying applications of research and engineering
resources, from field investigations and analyses of insurgency problems
to the development in the U.S. of hardware and other items designed to
fill specified indigenous needs.

While the requirements and tasks currently being pursued under this
project are shown on the immediately following page, it should be emphasized

that the composition of the project 18, by design, flexible and subject to cha «

Moreover, the tasks entai! varying levels ot effort both 1n terms of funding
and manpower.

During the reporting period, requirement areas §1 (Village and Province
Security), #3 (Food Control), and #4 (Military Chemistry) have heen
receiving major attention under the project. Under #1 a comprehenmve
ficld-based study of rural security in Vietnam has been produced, aud under
#4 large-scale operational testing of defoliation has been completed and
technically evaluated. Activities under the other requirement areas also
are described on the following pages.

i -
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REQUIREMENTS AND TASKS

Listed below are those major requirement areas and the status of tasks
m each area with which this group of projects 1s concerned. Succeeding sheets
arve summaries of the purpose and current status of each task.

1. Village and Province Security

A. Vietnamese Rural Security Study

2. Human Factors Study

A. Anthropometric Research
3. Food Control
A. Crop Destruction

4 Miltt ey Chenmasic,

A. D foliation

5. Psychrological Wariare

A. Psychological Warfare Equipment

6. Rations for lndlgcnous Personnel

A. Tactical Ration

7. Medical Suppiic» and Equipment

A. Medical Kits

8. People Detection and ldent.fication Equipment and Techmgques

A. Military Deg Breeding
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Requirement: Village and Province Security
Task: Vietramese Rural Security Study
Problem: To identify tasks which may appropriately be unde rtaken with
ARPA resources in support of the GV*I's rural security program.
Description: A rural security study team, composed of specialists from RAND,

RAC, IDA, and ARPA field personnel, condurted an intensive in-country examination
and analysis of the Strategic Hamlet Program, which 18 the rural security program
of the GYN. The team identified, on a priority basis, RAD tasks to which it telt
ARPA's resources could most profitably be directed 1n an effort to improve the
effeciveness of the program.

Current Status: The team'’s report, including recommendations, has been
tompleted and will be distributed shortly. Prior to completion it was reviewed
by MAAG, Embassy and USOM in Saigon.

- -
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Tab 6
Reguirement. Human Factors Study
Task Anthropometric Research
Problern: To assist indigenous forces in collecting and compiling

data to provide a sound basis for engineering design of 1ndivadual equipment
and man-operated equipment,

Description: Indigenous forces are provided the necessary anthropometrical
equipment and technical advice on its utilization.

Current Status. Field collection of anthropometric data on Thai military
personnel has been completed, adequate statistical samples have been ob-
tained and data reduction is being accomplished by the US Army Quartermaster
R&E Command, Natick, Mass. A similar project for Vietnam 1s scheduled
for the spring of 1963.

- e s 4 e e
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Requirement:
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Food Control

I 1ok

Problem:

Desc ription:
repore,

Current Status
rcpurt,

Crop Destruction

To deny indigenouaiy-grown field crops to insurgent personnel,

Thi= information has a classification higher Lhan that of this

Thnis tnformation has a classification higher than that ot this

g T S A . -
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Requirement Military Chemistry
Task. Defohation
Problem: To identify the most feasible agents aud systems for

defoliating vegetatiun i1n order to improve road-side and jungle visibility,
thus aiding friendly surveillance and reducing insurgent ambush opportunities.

Descriptio- irvolves laboratory and field efforts to improve existing,
and develop new. herbicides and dissemination equipmert and techniques.

Currcnt Status- Large-scale operational testing of defoliation agents,
equipment and aerial diesemination techniques has been conducted successfully
and subjected to an extensive technical evaluation. Reports have been issued
and circulated. Development, test and evalaation of modified and new equip-
ments is underway in the U.S. A major R&D effort on the acreening of new
agents has been formulated, together with a test and evaluation program which
will culminate 1n field testing in Thailand.
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Tab 6
Kequirement- Psychological Warfare
Task: Psychological Warfire Equipment
Problem;: To 1dentify snd deterrune the most suitable solutions for
imdiger ous psychological warlare equipment nrohlems
Description: New or improved itoma of psyvchologic i wartare egupment
arc tested and evaluated against indigenou: 1equarement«,
Ciarrent Status A report s expedted shortly on the results of hield

test and evaluation of *oice amplifiers 1o Vietnam; prehiminary testing ind

e sluation ot mobile audio-visual units *n Truland bas been completed, and
similar work with a recently supplied gascline-powered, man-portable public
addrens system is about to commen.e.

- . - - . e
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Tab b
Requirement: Rations for Indigenous Personnel
Task: Tactical Ration
Problem: Develop an acceptable, nutritionally-adequate tactical

ration for indigenous forces which is laght, compact, and has sufficient
"shelf-life"; also devase satisfactory container(s).

Description: Thas task involves the development of a ration for use by
indigenous Ranger-type units on special fieid operatiors lasting a mavimum
of ten days; the individual ration for this period should not weigh in excess
of ten pounds. Indigenous tastes require, at a mirimum, the inclusion of
rice and sauce. In addition to component requirements, processing and
container problecms must be solved.

Current Status: The final report of the Scientific Director of the Armed
Force: Food and Container Institute on hiv visits to Vietnam and Thailand has
been received and is being circulated. Receipt is expected shorily of an

Army proposal for an AGILE-sponsored program to aczomplish component
development, packaging and process design for combat raticng for Viethamese
forccs. I[n a related action, a quantaty of the Army's Supplemental Individaal
Combat Food Packets has been provided f{or test and evaluation by the Royal
Thai drmy.

"
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Requirement! Medical Supplies and Egquipment
Task: Medical Kits
Problem: (') Develop surgical kit which can be used by indigenous

personnel with much less trainming thaphysicians but who must provide treatment

of greater scope than that ordinarily associated with enlisted aid-men; (2) Develop
an ajternative for the stardard first-aid packet, which does not provide sufficient
tems to satisfy the indige. ¢ kit requrenmsnt,

Description: (1) The medical aid-man's kit is carried in a back-pack
and composed of an assortment of medical and surgical equipment for emergency
treatment of most diseases and wounds normally encountered in local operations;
{2) The individual aid kit contains items designed for problems ranging from
water purification to simple wound bandaging.

Current Status: (1) Resutts of field evaluation in Vietnam of aid-man's
kits, using Special Forces and medical personnel, are not yet available;

(2) A quantity of specially-adapted i1ndividual aid kits now is being tested and
evaluated by indigenous personnel assigned on special missions.
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Tab 6
Requirement: People Detection and Identification Equapment and Techniques
Task Military Dog Breeding
Problem To reduce the cost of military dogs to perform patrol,

tracking and sentry duties (imported dogs are very expensive), and develop a
breed suited to the environment and capable of operating successfully with
indigenous personnel on sentry, attack and tracking missions,

Description. All dogs presently being trained for military use in

Vietnam are of predominantly German Shepherd breeding. A cross-bred Chow-
German Shepherd or Phu-Quoc -German Shepherd is eventually planned in the
breeding program.

Current Status: Renovation of the Dog Breeding Center at Saigon has

been completed and scveral dozen puppies have been bred (Bloodhounds, German
Shepherds, and Doberman Pinschers). Valuable data is being acquired on

how to raisc canines in Vietnam, some of the problems associated therewith

are quite unique and several are not yet solved. A final determination of

the future of this project is dependent upon an evaluation by COMUSMACY of the
utilitv of military dogs in Vietnam. This final determination is expected in
March, 1963,
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Tab 7

TECIHNICA L PLANNING AND PROGRAMMING

PROJECT OBJECTIVE

This project provides fnor operations research in the identification
+1 requitements for new or impro.ed counterinsurgency weapons and equipment.
1hrough data acqusition, enalysis, and the application of interdisciplinary
screntific techr ques to the analysis of m lttarv and related civil problems,
this project points the way 1o new deas and requirement: helps establish
priormties and helps irtegrate ARPA': rcinterinsurgency R&D effort.

1RO EC | BACKGROLND

The development and va. dat' or of R&D requirements in the countrr-

*sUrgency avea requ res a rumber of broad inputs. There is general agree-
ment that insurgen? varfare. as prac’:iced today, 1s composed of a number of
«~teidependent and inscparable acurities 1o name a few' intelligence,
peycholog'cal warfare ezonom : warfate military operations, and politucal
acnvity, Within the U.S. Goernment. ef‘ect ve coordination must be main-
tained among the agencies and departments concerned. It is incumbent upon
‘tose agencies of government .nvolved in counterinsurgency to look beyond
the area of vounterinsurgercy o0 whick they are chartered to work and con-
aider the effect of their actions on the other areas. In the particular case ot
AG'LE R&D requr-men’s must be ‘horougkly rescarched to avo:d duplication
«~d 10 assure that courtergroducti* e nc» te. hn.ca! side eifects do not occur.
Metecver s nce AGILE iraelt '« orgamized into functiona! technical arcas a
~ i lar regquiremert exi9!s ‘o provide an Srarmatonal 11tertace within AGILE
ind to conzider new requiremeris from an «verall point of view. The mission
¢ et ng thes fu=s t or Tny ARPA/AG LE Fas been assigned to the Technical
P oan- g and Programn g Pooeot,

A~ 'hs prereq - ¢ ‘o vhe cdert o 1t or of RAD requ rements 16 the
e 3 and aralys's of sutf « ot ' ddata. Although much de'a slrcady
e« *ot m vrrent and pas! exput.ecn ©s . (CuUn!eTINsUrgency operations, data
bt~ ard avaivs:s v Ll be a cort nu.ng task. Offensive and detersive doc -
1729 ard ta 1 % are no' 1 xad 1n Mprotement ur varialion in one generally

s ‘e 1= the the. ter @ th 4 = g 0 ae* e 1 o veapon® ard rauipment re-
Fe g0 remonts The mgrid ent ¢ #1217 =% o s “3ry 'TOM one tac? 1] srtgatean
" writhor and thie datam st art rta’ v e comught arnd aralysed to pro ade
mtrer cndesrtand @ ol the ¢ 0 L0 e i dt demify vabid regquirements for
RDTAE actiniy, Anctllasy but eat cine v tpo: tant er this connection is the
Ma nterdn o ol o data $torage ta i1y whoch can v erve as the ‘rollective

My W eamnTt el Y e rpor

I'h- I« hr.al Ply ning «nd Programn :ng
cemert duelopment tor ARPA/AGILE
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Tab 7

PROJECT DESCRIPTION

1. Data Collection and Analysis

Some or the broader and more basic activities are:

a. Eunvironmental: This includes collection and analysis, from
rxisting and new sourccs, of data oo topography, soil mechanics, plant ¢cology,
+limitology and geomorphology.

b Military: This includes data collection and analysis on
vnbushes, military casualty statistics; firepower paramcters and target
iralys’s, transportation systems, mobility systems; airpower, boat, lake and
r.ver warfare, night operations; border security; and food control and internal
security systems for their effect on R&D requirements.

c. Sociological. This ircludes collection and analysis of data
in such areas as religious systems, value systems, group dynamics. socio-
logical patterns, civil-military relationships, and elements of predictive
hehavior germane to the establishment of R&D requirements.

d. SEnal Studies: This includes data collection in areas not
tmmediately reiatable to any of the above discrete categories.

2 Data Storage and Retrieval

Siuce more and more basic dita s hecoming available or 1s being
retriesed from its present locations, this projuct 18 determining those arevas
wt . b may he tmerable 1o automatic storage and retricvil.

' - Ly
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Tab 7

REQUIREMENTS AND TASKS

Listed below are those major requirement areas and currently active
tasks in each area with which this projcct is concerned. Succeeding shects
are summaries of the purpose and current status uf each task.

1.

4.

5,

o.

1.

Data Collection and Evaluation

A,
B.
C.
D.
E.

Survey of University Research Potential for AGILE
Physical Environment Methodology and Data Storage
Vegetation Effect on Munitions

Fieid Communications Systems Performance
Medical Data on JTF 116

Air bower

A.

Air Power Analysis

Ground Operations

A.

Parametric Study of Firepower Requirements

Insurgent Force Threat Analysias

A.
B.

Morbidity and Casualty Studies
After- Action Report Study

Histornical Studies

A.
B.
C.
D.

Svmposum on Guerrilia Warfare

Lessons (rom t: e Anti- Huk Campaign

Algerian Study

Analysis of Laotian Operations (Transferred to DA/OCZRD)

Border Security Systems

A,

Border Surveillance and Control

Rou‘*e Scourity

A. Ambuth Pit'erns and Counter Techniques

A.

cwpmo~ A =

St.dies of Nor*~east Thailand
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Tab 7
Requirement: Data Collections and Evaluation
Task: 5 Survey of University Research Putential for AGILE
Problem- To survey and analyze the asscts existing in the

American academic community in terms of their application to AGILE's
problem areas, culminating in conclusions and recommendations whereby
"AGILE can use such assets,

Description: RAND is to survey existing assets nationwide aad make
recommendations.
Current Status: RAND has undertaken the survey. The first report

is due in January, 1963, A final report 1s due 1n April, 1963.
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Require me nt Data Collection and Evaluation
Tash Fliys 41 Environmental Methodology and Data Storage
Py blem Virtually cvery ssupect nf remate area confliet is 1nfluenced

i the tota! local env ronment I s has bern found to be cspecially true i1n the
vids wt geomorphology. (Ymatolegy and p st evology. The orderly scheduling
i R&D eftarr in several hardware nolds 1= heing delayed by the luck of certain
g hesical eny ronmental da'a and the lack of orler 1n such data already
s able. Wheie the tollecr = a-d spe f . processing of certain specialized
« ronmental data for Scutheast Asia MERS SEACORE, SEASURE and
Degetzation) 1s already under way or approved for the future, there is already
s weaith cf more general phys'cal environmental data which 15 neither
y~tematized. tvelated or in many cascs readily retrievable. There 1s at
present no methodoliogy which relates these arious factors of the physical
cnvironment into a total picture usavle 1n 3 speciic RuD effort nor 1s there
¢n a i lassification system which permits us 1o talk about twe "“jungles’
& th anv degree of assurance tha there s any 1eal sirmlnity

Desec: puon Effo=t wi!l be addressed to

a. Identitving the data requircd for a total physical
o rvironne ntal desc ription

b, Ident:iyarg the 1.t al parameters as detertrined
v 1he reeds of RDTAE fur fr cadly res vh ol we' snfluence selection

voboy datae

. Deveioping o methodology which will permist the
v=tematic oolbe toa and handlbimz 3¢ pert nent data by whatever agency inay

d. Deterronong vwhiot o guailable or becoming available
s enistung agencres ard soqueLting ot

" "den? 1 ¥ viela®ie Hl nevesssr lor

DT E n support of fricedt. o .

ta 007 1ed
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Tab 7

t. Testing and verification of 1the m-thodolegy and data.

g- Establishing a data storage and retrieval system for
central reference.

Current Status: A contract wae let in late December, 1962 for an 18

month effort on the above task. It 1s expected that a series of area descriptors
and a format for precisc location of field data collection points will be mnade
available to the CDTC's during the firat quarter of 1963. Work on the balanre
of the sub-task will begin during the latter part of the first quarter of 1963.
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Requirement: Data Collection and Evaluation
Task: Vegetation Effect on Munitions
Problem: To determine the effects of various types of vegeta-
tion on fuzes and munitions
Description: The systematic ac ‘'inulation of data on the location,

distribution and characteristics of specific botanical species in the forests
and jungles of Thailand This study should produce data essential to the
development of accurate, reliable weapon delivery systems affording opti-
mum fuzing techniques and configurations to ensure maximum effectiveness
under any given vegetation coverage. Such data also will be useful in the
fields of mobility, communications and surveillance and will be incorporated

in the general environmental methodology being developed under Task VII, ). B.

Current Status. Field collection of data 18 proceeding well. Old forestry
data is being brought up to date, and specific botanical terms are being
applied to species for future exactness and continuity.

This task was initiated at the request of APGC, Eglin
AFB and the analysis will be directed toward specific air munitions require-
ments. The data will subsequently be integrated into Task VII, 1, B.

o o a
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Tab 7
Requirement: Data Collection «<nd Evaluation
Task: Field Communications Systems Performance
Problem: To collect data on the operational usage and performance
of bare and tactical communication systems in use in South Vietnam,
Description RAND personnel are to gather data on such factors as

traffie distribution by precedence and time, message volume, delay time,
traffic volume by station and net and station down-time, for each type of
operational unit.

Current Status: Field data collecticn is essentially complete and
analysis is under way. The final report is due in the first quarter of 1963.

125 -




Tah 7
Requirement, Data Collection and Analysis
Task. Medical Data on JTF 116
Problem: To obtain data from which to make a atat:anical iralyses

of the medical probiems of troops moved 1ato Thailand witk JTF 116 and to
aobtain evidence on the inflnenra of medical factors upon the efiectiveners=
of a military force moved 1uto Thailand.

Description: Tte individual medical recovdn of 2611 enlisted men were
examined for the period of their stay 1n. Thuland (afprcdmately 90 days

and for a period prior to arrival (approximately 180 days,. Tte Fo-ce
included elements of the RAF, RAAF, a New Zealand Special Air Service Umt,
battle units of the US Marines and of a US Army inianizy Lhvision and a

US Army Logistics Command.

Current Status: The basic findings of this study arpear in Quarterly Revort,.

CDTC Thailand, 1 October - 31 Decemher 1962. Altkough *ke expericnce
of JTF 116 in Thailand was atypical, a rumber cf inferest:ng ;oirts were
developed, notably the incidence of malaria ard the lack of ini:dence of
disorders caused by heat. The diarrheal problem was acnte during the
imitial period but came under control quickly. This study w:ll he made
av.mlr.le te interested U,S, and Commonwealth cammands,
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Requirement: Air Power
Task. Air Power Analysis
Problem Air support of counterinsurgent operations in South

Vietnam has been provided within a framework that may not necessarily
have optimized operational effectiveness. Future operations should bene-
fit [rom a carefully structured analysis of the air support function and the
delineativn uf heretofore unexploited potential of air support resources and
related counterinsurgency tactics

Description The basic goals of the subject study 1re (1) to
determine the effectiveness of current indigenous air ocpcrations in South
Vietnam. (2) to lormulate new concepts of employment of air power and;

(3) to establish equupment requirements for an optimiged "air power system'’
for Victnamese forces These goals are elastic in that the study may con-
sider operational eclements of greater or lesser magnitude when appropriate.
Air power equipment requirements will be determined in terms of required
crharactcristics for aircraft, ordnance. support. electronic and communica-
1ion svstems. Tactics to be developed and force requirement derivations

will be designed to optimize the effectiveness of air »ower throughout the
typical phases of CI warfare Functional arcas of air power operations which
must be considered in detail are’ rcconnaissance attack surveillance, close
air support, cscort. interdiction, tactical troop movements by air, armed
helirupters logistic support, command and control To be totally meaningful
t'us study will have to be carried out by a group representing all of the various
scrvices who have an interest 1n this subject

Current Status: The air pcwer analysis desc ribed above was originally
proposed by ARPA 1in the Spring of 1962 Subsequently, JOEG-V was
established and this analysis fell more properly into i1ts sphere of activity.

A proposed plan has been submitted to COMUSMACY by 10EG-V for the
conduct of this study. and the ARPA RLD Ficid Unut will participate to the
extent that aits function of defining R&D reqairements 13 1nvnlved.




Tab 7
Requirement” Ground Operations
Task. Parametric Study of Firepowrr Requirements
Problem- To determine ind.vidual and small unit weapon
characteristics for ground combat 1n remote areas.
Description. A study of targets in SVN, current weapon inven-

tory, analysis of firepower mechanisms, and evaluation criter:a for fire-
power selection.

Current Status- Final reports on all phases of the pruject are due :in
March, 1963.
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Tab 7
Requirement- Insurgent Force Threat Analyesis
Task' ' Morbidity and Casually Studics
Proble. ‘Yo Jetermine the specific causea of RVNAF casualties.
) as part of the analysis of weapon and armor requirements
Delcnguon. Accumulation of data on casualtics with an analysis by

ciuse and rate. This analysis will algo show the cffectaveness of enemy
wounding agents and the value of steps taken to reduce this effectiveness. It
will also indicate requirement areas for RDT&E to reduce specific types of
cagualties.

Current Status. After a number of delays, the proposed data collection
iias been upproved. The RVINAF Surgeon General has direcied the compila-

tion of data from all RVNAF military hospitals tor the year 1962 Analysis

of the data should begin « g the first quarter of 1963.

P e Rl -
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Requirement: Insurgent Force Threat Analysis
Task: After-Action Report Study
Problem: To design and put into RVNAF use an After-Action

Report form designed to yield a variety of data readily susceptable to
analyses and subsequent identification of areas requiring RDT&E attention.

Description: Steurtnred questionaires have been designed and.
after appropriate RVNAF approval, 1ssued to units in the field.

Current Status: The first questionaire met with himited auccess
Although the results in terms of signilicant data were limited, the test run
did indicate several areas worthy of future effort.

A revigen form has been devised and submitted 15
RVNAF. Other methodr n{ data collection are being considered as a means
of cross-checking data.
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Tab 7
Requirement Historical Studies
Task: Symposium on Guerrilla Warfare
Problem: To bring together a variety of experience on guerrilla
and counter-guerrilla campaigna of the past.
Description: A group of people who had active experience in such

encounters as Malaya, Algeria, Kenya, Philippines in World War Il and
the anti-Huk campaign participated in a symposium organized by RAND
to discuss their experiences and to identify counterinsurgency techniques
which have been successful.

Current Status- Limited numbers of the draft report were made
available in November, 1962. The final report is due in January, 1963,
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Requirement: Historical Studies
Task: Lessons from the Anti-Huk Campaign
Problem: To assemble a detailed history of the Huk campaign
Description A RAND consultant, who served i1n the Philippines

during that period, has taken residence in the Pi:ilippines to coordinate the
inputs of various Filippino ass:stants and to write the history. He will

rely heavily on Filippinos who were actively engaged in the campaign. The
imitial work will be to assemble a fairly detailed history of the Huk cam-
paign emphasizing the moves and strategy of both the ingurgent and govern-
ment sides. Subsequent efforts will concentrate on analyzing in depth
specific aspects of the conflict.

Current Status* The RAND consultant arrived in the Philippines in
Scptember, 1962. His first report is due in March, 1963. The second

and third reports are due in September, 1963 and March, 1964 respectively.

- o e ymg s g e o
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Tab 7
Requirement. Historical Studies
lask Algerian Studz
Problem : To produce an analysis of the French effort in Algeria
froin the level of the company sized umt.
Description. A RAND consultant who served in Algeria is to prepare

4 definitive seport of his cxperiences in company level counte nnsurgency
activities.

Current Status: The final report is due in January, 1963,

- e . 4 A wmt o - o

- 133 .




swonsmuens@OMNFIDENTIAL

Tab 7
Requirement: Historical Studies
Task" Analysis of Laotian Operations
Praohlem* To derive "lessana learned’ from the U, S. military
involvement in Laos over the past few years.
Description. RAC will gather rclevant data from after-action

reports of the White Star personnel, oral de.riefing of these and ather
Laotian veterans, and a search of prior publications on the subject The
analysis will cover broad areas of military, civic action and psychological
war activities with a view to identifying particular problems of U.S.
advisors and attempting to define the reasons behind gond or poor perfor-
mance by the Laos in this type of warfare

Current Status: Project tranuierred, the requeat of DA, to OCRD.
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Tab 7
Requirement. Border Security Systems
I 5 Border Surveillance and Control
Problem: To ascertain the feasibility of effectively dimimishing
1llacit overland traffic into and out of South Vietnam
Description . A RAND analyst spent approximately four months

surveying the locale, state of the art, and possible methods of curtailing
the illicit traffic problem. Given the topographical constraints and the
enormous commitment of men and material required to reduce this

traffic, it was tentatively concluded that no feasible system could currently
be envisaged except the 'inside out' theory as is being implemented
under the Strategic Hamlet Program.

Current Status: RAND personnel in Vietnam are preparing a final report
due in early 1963,
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Requirement: Route Security
Task: Ambush Patterns and Counter Te.hniques
Problem: To establish a data collectron and analysis system

from which ambush patterns can be determined, and proper counter
techniques and equipment developed. It is expected to be a continuing pro-
blem as the enemy revises ambush techniques in response to improved
counter-techniques. Particular emphasts is placred on the security of
vehicular convoys, although investigation of both railwav and waler
ambushes is also being examined.

Description. Data sources in RVNAF and MAAG have been identi-
fied and preliminary data obtained. Further data will be obtained as part
of the After-Action Repurt effort (4, B).

Current Status: The {irst report on convoy ambushes is i1n prepara-
tion and is due January, 1963. The team is in the process of callecting
and analyzing in the areas of railway and watcr ambushes, and interim
rcports are expected in the | st Quarter of 1953

L
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Reg\_nremcnt. Soc:olo‘gal Studies
1.3k S:adics of Northeast Trhailauwd
Problem* To determine most likely sources of social conilict

in thas area, concentrating on those local problems and attitudes which
can be exploited by the Communists.

Description. A team of two to three RAND analysts who are special-
1s5ts on Thai probleins will spend 4 - 6 months in the Northeast jart of
Thailand concentrating on the following substani:ve problems’

1. Village views of its problems
2. Government authority at the !ocal level
3, Contrasting view of 1ocal authoritiee
4. Leadership patterns
Current Status The Thai government has nol been willing tc have

ARPA undertake this study at the present time because of a similar effort
by the Thals themselves to develop this information. The ARPA [lield
study is not precluded indefinmitely, however, and hopefully a study herein
outlined can get underway on an integrat ed basis with the Tha: study in
FY 64. As aninter:rn measure two RAND personnel have completed a
study based on an analysis of data available :1n CONUS. A report is being
prepared {or distribution 1n February, 1913,
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AGILE PROJECT Vl1il

Research ard Excloratery Development

PROJECT OBJECTIVE:

To provide technical supnort for the other tasks of ARPA/AGILE
as required. ln many instances, 3 requirement which falls within the objec-
tive of onc of the other AG'LE tisks cani.ot be met by means of extrapola-
tions of present science ard technolog: . /n such anirstance, evploratory
development of one or more met-oda of ackieving a sol:tion to this task
would be initiated under Project VIII. Similarly, where occasionally &
requirement does not clearly fall under the otker AGILE task objectives,
Lut requires scientific or engineering research or development, AGILE Project
VIIl conducts such programs. At the present time, a series ol such tasks are
either underway or niust be initiated,

1. Ground Mobility - In support of AGILE Project III, an investiga-
tion of the means of providing security to the railways of South Vietn.um has
been undertaken, The prov:sion of n sccure method oi railway transportation
in a country engaged in counterir- avgency warfare :8 a form:dable problem.
The very nature of a railway syatem, in that it is easily identifiable, repre-
sents a fixed network paseing vver manv hundreds of miles of terrain and
contains within its system innumecrable mechanically vulnerable points euch
as bridges, culverts, swiltckcs, cite, tunnels, etc. makes it oot on'y a
logical target for insurgert rir. v s ' r 4lwe nne of the moet di"heull to defenn,

2., Improved Indiv.dual Com* .t Equipment

A. Clotring & Frowir T'.s suh-taak 15 heing devoted
to the research and deve ‘crivert 10 vecyr ¢ pre Ade “ew rater ale st
able for clothing and foctwe sr ‘o 'r <1 d o Sout eas* Asiin arei, Duc to
the severe climat:c conditicne « .t = «xtreme humidity, high temperatures,
wet terrain and a large numl ¢« » 0 deicterious organisms such as {ungl and
insects, development of ntw rater +ls ard methods of fabrication for combat
equipment and c!o*hing 18 nece<sary, 'n addition, antiropometric studies have
been 1mitiated lunder Projec V' insare that the newly ac eloped items are
tailored to the physical charac*e=iatyrs o the 1ndigenous for.es,
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3. Defensive Barrnier Items and Explosive Devices

Over three thousand strategic hamlets have been constructed at
this time and a total of approximately eleven thousand will have been con-
structed when the program is complete, It is extiemely important at this
Lane to provide defeusive measures fur *hese hamlers whict will enahle
them to successfully resist the VC prevsures and ve* 3 the sune ime
will be sufficiently low cast to make fras bie to d <t . .ute these delensive
measures throughout the entire hamlet system. Some ol 'he nersures which
are being investigated are mine barriers, better hamlet area lurnination
and imptoved armor materials

4. Special Purpose Weapons

In support of AGILE Projec?® , this * sk i- interded *c p.ovide
tmtial research and feasibiiity studie~ or new *echniques and mate - als sppli-
«able to advanced weapons systems Sub tasks wiuch fall win nthe scope
of this etfort are studies of new flame produc:ng materiais ultra h:gh aten
aity sound systems and fuel-air explosives

5. Remote Area Power Sources

This task is being established for the purpose of improving the
abality of forces engaged in remote area conflict to obtain sourres of clec
trical power for operation of communication and detection devices n areas
where conventional power sources are not readily avajiable

6 A1t Mobility

A. Assisted Take Off This *ask is undertaken .n support of
AGILE Project [Il A continuing problem in making elfective use of arr-
craft in remcte area conflict 34 'nhe noed 10 be able 13 use srnsl] unimproved
ficlds subject to severe ¢ himat:  ondithione A study ol 4l possible means
of assisting take-off {rom unprepur«d fieids nhowed that *here are very few
means of assisting an urcraft whic! « be'te: thar ‘he rortertiaral JATO

hottle lowever, the problem .r ««¢ * < ympo-ed the recens 'ty 0l man
idining on-site stores of (heae v, "= e il o s, ¢ Tie in esigation
of some new devices which migh & | oblem ront rues

B. Remote Arca At 11 Dur ‘o the unusu.' h.¢h mo sfur~

content and acidity encountered in "he DF Asian w104 50ils the .arstric
tion of altstrips 18 extremely ditf. wi*  Tius task has been entaklished to
develop impiloved airstr p construct o nmethods whith wil! be suitable fc
this area

e oy -
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Tab 8

Requirements and Tasks

Listed below are those mzjor reguiremuent areas and the status of tasks
«th which this project is concerncd. Succecding sheets are summaries ol
the puspose and the ci rrent status of each task

1. Mobility, Ground

A. Railway Security

2. Improved Individual Combat Equipment

A. Ranger Pack
B. Hot Weather Sleeping Gear, Clotlang and Equipment

€. Nail Field Clcaring Device (Appears as 1«

‘wicnsive Barrier items and Explosive Devices

A, Village and Outpost Securny
B. Lightweight Armor Materials and Proteclion
C. Camouflaged Ant1-Personnc’ Mines

4. Special Purpose Counterinsurgency Weapu..-

A, Fuel-An Explosive (FAX)
B Helicopter 1rap Woapon

+. Roemote Area Power Sources

A Thermactectiic Generators

B Hydroelectrie Generators
&, Mobility, Air

A, Ass:sted T ke -Off

D. Remote Area Airstrip
WP o e gt i
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Tab 8
Requirement Mobility Ground
Task Railway Secur-ity
Problem The Viet Cong are "ampering the effect;vc une of the

1ailway both by shooting at the train c rew and by destroying trackage.
The disruption of the schedules comes from destroying the track, setiing
off mines under the rails, wlich aiso destroys the lccomeotive or« . ., or
froin blowing up bridges.

Desc ription: A train inciden’ after .action forma® was prepared and data
coilected. As a renult, the following were identif.ed as being worthy of fur-
ther svestipar o (1) High powrred tadar pulses to detonate emplaced mines

Jiead 1 the train.  (2) A portable detonator wire cutter fer dudding minea.
+3) Air survejllance.

Current Status Compilation and tibulation of railway inuident data con
finucs at the GDTC-V. The CDTC has "¢ = -icd through the JGS that two
GVN railway security personnel be placed un TDY with the CDTC to pro-
vide needed guidance and :nformarion relatine to VN rail operations.

A proposal has been received from Picatinny Arsenal on the use
ol hgh powered radar to detonate those railroad manes which nse electric
detonators Information on the type and construction of railroad mines used by
the V(O .8 being collected so that criteria can be formulated fo:r the radar per-
formance required.

Design and engineerng studics are being prepa-ed for a portable
deriating wive cutte., Tlus wite cutter will be denigned for attachment to
the 1torwaid car of a trawn to p:ck up and cut eleciric mine detonating waires
v the wire point of emry wnte the 1o ! dad F..!" 0 *  Affer-action repoits
rliiw the wires are ejther on-top of the ground and ligktly camouflaged or
Iur eod to a depth of 4 centimete s

A1 surve'llance us ng the Morawk has been cufficaiently eficctive in

1*» f1rst phases wo thatt ¢ tive been o ambushes «ince the marimum aar
o e Nance was started. On one orcason the aire raft spotted a placc in
ne railrond wnere the track | ad Lieen removed. The a reraft wae able o

« arn the tramn and stop it so *ha' no damage nccurred to the tran.
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Requirement improved Individual Combat Equipment
Task: Ranger Pack
Problem: The stature and we:ght carrying ability of the Southeast

Asia forces differs sufficiently 1rom that of the US eoldiers o require that
carrying devices be designed specifically for these forces. One such item,
¢ pack iu L used by rarnger troops 1s being developed under this task, Three
approaches to the solut:or of the above requirement are heing investigated.

(' The local manufacture of packs in SVN.

(2) The procurement and test of patks which aveavail.
able :n CONUS and might be sustable tu Lhe SVN {nrces

(¥ The evaluation of the fundamentals of pack design and
the development of new methods of load carrying.

Desc ription® A dual-purpose pack and vaft combination developed for
the French Airborne Commando was obtained through U.S. Army Quarter-
master RLE Command, Natick, and sent to the CDTC-V. Some experi-
mental "hap packs' developed by Bell Aerosystems, wh.ch through the uce
of a fiberglass pack board, conroured to the body, perm:ts the luad tu be
borne by the wearer's hips. are also being evaluated.

Curren' Status: An evaluition program by *he CDTC V 1s currently
underway to dutermnine the suitability of the hip pack load carrying method.
Ot the ten packs on hand, nine are being used for evaluation testing and

one as a model for design, wngincering and an*hroporieiric -tudnes for pro-
durtion of a p.'rl: frame entta®hla o sk ATBAMY - 4 a e

8 gante .;. ru-n nu\d

he.n designed and fabricated hy NOTS and 18 cu rently undergoing evaluation
in CONUS. The design fc- this pack was derived {from extensive studies of
the equipment and exper.ences of proiessional guides and mountaineers,

o i (=g
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Tab 8
Requirement tmpreved Trnd.vidual Combat Equipment
Task: hot Weather Sleeping Gear, Clothing and Equipment
Problem. The des.gn ard evaiua’ion of zsuch 1tems as sleeping

gear clothing shoes and ha's parfiicularly su.fable 10 the eavironment
of Southcast Asia tcr indigenous forces

Description The fo'lowing 1teims will be designed aud/or evaluated
in CDTC-T

{a) Boo cuemba ‘ropical (direc' molded sole)

b) Puniho pcrmeable

¢} Lincr p-rcho

{d¥ Hammock jungle

{e) Jacket and tiousers i.ghiweight

(1 Rucksack lightwe:ight

g) Hat, rung'e

(h) Machett & machete sheath

(Y Compass 'ensamatic suitable {or tropical use

Cloth tapce and thread wr. Ye sen along with the clothing for
minor modificauions 3z the need appez1s One example involves the
placuug of Jiaw alstings *n 'te culfa ro preven. entry of insects A
vlothing design sprciabis from Na ¢w wili be sen to CDTC-T to paiticai-
pate an the ficld evalurt.ors  The cio bung design spccialist will make
any major changes in des.gre prove | ccessary thear designe will then
be fabricated local'y and subscquen y re evaiudred.

Current Status An an  *epome *i1¢ trom Nas:ck has spent a month

‘Jh;mg the lasit quar ¢1 maki* § DWari cIne n°s o Thar army pelsonnel.
His repoit shouid be 4 a'avee 'n Feoro vy »o hat lothing of the right

dim-usiontr canhe prru o dve Cuad e S sff Royal Thay Supreme
Command Headqua 115 Lsr i ‘ru ne study and selec? on of items
for limsted ficld 1ee oy ) v tae. 1 cex  Tnos w. |l be a Joint etfort
in whicu sthe mit1al 8¢ 0 v 08 ¢ e} ies W 1 he mawe by CDTC
staff membe-x Al e coe b CDIC a0 rtecummend o MOD the
design of thoke 2'vmse of 111 taa . o 1) 31 equipmen’ most su.table

for the Tha: fo.ces

R ——————
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Lab ¥
Requiremen’ Defens vee Ba: .er lems and Explosive Devices
T_ask \':llagf and Qutpost Security
Problem To test and e ‘aluste devicrs snd equipment of 1l types

that may be employed to advantage 'n p-otecting v ilages and outposts from
Viet Cong activity

Desc ription The slratrg.c ham!et j:cgram ot South Vietnam s be-
comang 1ncreasmgly effective as the program grows With several thousand
hamlets ! .dy constructed ind mo.e unde:wiy the power of the people to
res1st VO nressures has rnue re.ced sons® int:zally I order to provide increased
cffectiveness 1n proteciing these hamlets wga." »* VC drpredsfions several ap-
proaches lia\ ¢ been undertaken  Theee are

th Tre 1mat:ation of a program tc provide better mine bar
riers for the defes o2 v mlet perimete:s

{2 The invest-gat-on of cheap, eas'ly emplaced obstacles
similar to barbed w re 45 2 defens've measuve

(T RS I A (27 L SR IR Y Y O G 3100 & IR ¢ L Ty B B 1T U
perameter alluminatior o doscour (e rught 1asays Py e as

Current Status Obsolete 75 mm anuauui’ion 18 10 be used as o mine
ba-rier for 1llage 1e1ana the Havey Diamond Laboratory acting as the

Service Agent for ARPA - ; ++; «ring the immu hien and detonating devices
far field uce  Prelimna v te 1 in CONUS weirng both primarord and an
electric doetonato. apcar mcs! poeminirg Over **.ec hundred i cunds
have heen fired i tbe 1t = o0 m Espl 20 s and detonating equpment
have been ' ppeate he €EDIC Vo ar hheld * (4lc o the nex! quarter

Parsnne har e » cr ch i, ¢ beer cnsidesod fo - perometer defense
are barbed wirea ond 0 v e e 3 thae . fas grovang plants Samples
of a stamped barbe @ cte af Wesr Seemo, manifacture have been oblaned
whith appear to effe b pgpo v e <0 4ge and emplazement dy intages over
concentict Wl w o sr Mimtzactued ot hepe fomd sited to art e tain i sources
in CONUS ire avolitle Twe (DTC V s*vdving pos~inle plart growths
which might serve as effec’ive harriers

One hundred « ibede . mpa wenr “e ¢ od from OSIY/ARPA  These
lamps provide 400 cand' jerer omtt ¢ Yeam 00 meters iy Yongth  Three

lamps are be ng ma 1t otred e () ed 0 DTC V compound under con-
trolled . - -y sreg i o ~fcategc 1 ameet in Tay Ninh
Py g g vy e et e .
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Tab 8

Vn.a!: and Outpost Security (continued)

Frovince. Selected members of the hamlet militia -eceived instructinn
uon maintenance of the lamps Evalaalion wil) continue,

Twenty four lamps were left with the U.S. sector advisor for

evaluation at a remotc outpost !acated nzar the Camhodian border in the
northern sectinn of Tay Ninh Province.
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Hdequirement. Defens:ve /Barrier Items and Explosive Devices
Task: Lightweight Armor Materials and Protection
Problem To provide protection for water, land and a.r vehicles

against penetration of . 30 caliber ball ammunition and body armor for pro-
tection against spears and spikes.

Description’ A research program is being instituted to relate penetra

Tion mechanic s to molecular structuie in order ¢o provide the necessary
information needed to make the optimum selection of armor materials, Re-

scarch is also being conducted to deterin:ne the optimum geomeltricai con-
figuration for composite armor 1n order to achieve maximum absorption and energy
dissipation. While awaiting the results {rom these advanced programs, empir-
ical testing is being conducted on composite material compositions in order to
identify the most satisfactory currently available armor maternals

Current Status A contract 18 now being ncgotiated with Aeronutronica for
the purpose of conducting the research in penetration mechanics as previoualy
described It 1s expected that the confract negotiations will be completed n
mad- January.

Development by NRL leading to opt:mum geometrical confignratinn ot
compusite armor has provided for too short a ime since letting the curtsact
to be reported during this quarter.

Armor kits tor HZl and HUI helicopters are being manutactured in
both the U § and in Vietnam based or designs developed by the OSD/ARPA
Bailistic Protection Survey Team Approximately 170 kits a1 e currently being
installed in operational heLicopters in Vietnam. Evaluation of the . rmor sys-
tems will cuntinue concur rently with their une 1n the combat environment.

Two papers prigpared by the OSD/ARPA Buallistic Protecticn Survey

Team on the subject of armor have been translated into Vietnamese and
furmshed to 'hie RVNAF
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Requirement Delers.ve /Barrier and Explosive Devices
Task. Camouflaged Ant:-Personnel Mines
Problem This task is for the development of a new anui personnel

mine which may be either hand emplaced or air drupped and will dety visual
detection because of 1ts clone reremblance to indigencus materials such as
stone. and sticks of wcod

Description Two R&D  itor'« a'v involved :n this task

(I The develicpment of « astable, plastic bonded explosives
{(PBX) ruitat» for use in Lind mines which can ~eproduce the shape texture
and color of indigenous materials.

(2 The design and fabrication of a low-cost, ant1 disturbance
fuze for use with the PBX explosives

Current Status: At the preser' t.me < ist PBX mines which a.¢ shaped to
Tesemhle small slones a-e bYeing made m cxperimental quantities by the U. S,
Naval Ordnance Test Stat-cn  These stcnes about thiee inches on the longest
side have demonstrated the feasibility of duplicating the color and texture

of native materials The PBX material developed for this process 1s a cold
sclling castable explosive which 1s poured 17tn rubber molds made from a
samgl. «f ndigenous SE As:an ro'k  This process 15 easily adaptabl: to
maiking camouflaged mine« in the freld when 1t 1s advantageous to simulate
semce thing or substance feculiar 'n a specifis area of the world At the
presen' time the PRX 13 too br)'t’e o enihje these mines to he sown from

at craft by {ree-fall but necw PBX compeunds with greater resilience are
being developed Severa: ne'w cspe: mential cxplosiver are now being tested
for .mpacl resislant o,

A simple ant distu banae fuze bas been developed using low cost
component s maostly avariille or re open mazket  The present cost of this
fuze 15 1-v®do’lars By v ~gces® clled cu rert leakage into and out of
a fuzing capati’ur 1 oarmr g deias o1 15 meiantes and a nelf sterthization
period of 90 davs bas heey abta ned  Mrinor charges in compaonents can vary
these times as desired  Comtinued tuze deveiopment offor®s are concentrated
on obtaiming additional »afi 'y by the ncorpora’cr of an ouwt of lhine firing

tram. The tvsni®™aly of maetiivy g the 1 0 oy ectade g aptior of mght -day
cychic arvming 13 Jdso e v i ol
One hundied enpierive  ompanerts ond tuzes tor expe mental evaluation
. ol o . " - - e
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Camcuflaged Anti-Personnel Mines (continued)

of the camuuflaged mine have been shipped to the CDTC South Vietnam.
Additionally, a motion picture visual aid has been made to show the
assembly and armang of the mines. One copy of thas falm was made with
English narration and two copies have been obtained wath a blank scund
track for narration in Vietnamese and Thai
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Tab 8
Requirement: Special Purpose Counterinsurgency Weapons
-Tl—lk'- Fuel-Air Explosive (F AX)
Problem: To develop improved area weapons by the use of muni-

tions which disperse a detonatable cloud of fuel vapor mixed with air,

Description: . It has been shown that when proper mixing and ignition
techniques are used, a cloud of fuel vapors mixed with air may be detonated
to yield high over-pressures over a wide area. This syrtem should have
marked advaatages over conventional explosives as an area fire weaporn.

The protection from blast and shrapnel afforded personnel by slit trenches,
trees, rocks and man-made barriers will be ineffective because the vapor
cloud is all enveloping within its area of dispersal. At present, R&D experi-
ments are being conducted with devices which employ ethylene oxide as fuel,
lethal over-pressuzes within the cloud have been demonstrated

Current Status As a result of the R&D program conducted at NOTS uti-
lizing several sizes of F AX devices, emphasis is being placed on early
weaponizing of an air droppable item based nn flusters of 20 l1b. bomblets.
These weapous and a carsying pod suiteble {or use on an AD & aizcrait are
expected to be ready for extensive CONUS testing in 45 days. Preliminary
designs indicate that a single AD aircraft can carry 200 FAX weapons

e ey | iy
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Requirement Spec:al Purpose Weapons
Task: Hehcopter Trap Weapon
Problem To deveiop & weapon designed to destroy the bamboo

stakes used as helicopter traps by the VC in probable landing zones of
SVN

Description A recent anti. helicopter tactic employed by the Viet
Cong foirces is to place bamboo stakes 1n probable landing zones to damage
the blades of the decending airicraft. Blade damage can be severe encugh

to immobilize the aircraft if not destroy it completely. This tactic has been
employed by the Viet Cong to deny the use of some landing zones or to hmi:
the number of areas in which helicopte:rs can operate to the point where the
VC can prepare ambushes in the likely landing areas. In order to counter
this tactic, an accelerated development has been initiated at the U.S5. Naval
Oiduence Tcast Station (o provide a defensive weapon capable of destroying
tiiese traps. Efforts are based on the adoption of existing expanding 10d
warheads designed for air-to-air weapons. Modifications will be made per-
mitting these warheads to be dropped from hel:copters or other aircraft and
detonated near the ground where the expanding ring of stee! can gever the
bamboo poles

Current Status Design studies were nitiated late 1n December by USNOTS
Two warheads adasplable to this program were sclected for further study; the
5.0" Zunmi and 5 0" Sidewinder rod heads Testing began in January and ini-
tial results indicate that the Zuni cont:nuous rod warhead will clear 01%of such
obstacles 1o a radius of 25 feet, and 90% tn 0 feet  Suitable fusing fins and
stabiiizing devices have hecn selected A goal of ] March has heen established
fur completron ot developmer.! and stipmeat of test guantities of this weapon.

o h-h-; PV
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Requirement Remote Area Power Sources
Task Thermoelectric Genei1ators
Problem, Evaluation of thermoelectric generators 1n tlie Southeast

Asia environment.

Desc ription Thermoelectric generators are to be evaluated when
used with indigenous fuels under field conditions in Southeast Asia in order
1o supply sourc~a of power which dn nnt deteriorate in storage as do

ba terics

Current Status. The commercially available thermoelectric gencrators
which were shipped to Southeast Asia did not have power ratings to match
equipment in the field therefore, the tests are presently underway with
dummy loads. A task has been initiated which will include fabrication and
testing of one or more thermoelectric generators designed for the specific
purpose of burning the fuels available in remote areas such as Southeast
Asia and yielding power levels from 3 to 300 watts depending upo= the .ops-
cation for wluch they were designed. This program wall also fund research
and development on catalytic burners designed to use indigenously avaiiable
.1quid fuels such as the natural animal and vegetable oils.
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Kequirement . Remote Arca Power Sources
1_'_&_!1\__ Hydroelectric Generators
Problem: To exam:ne methuds of producing power from shallow
slow -moving streamas.
Desc ription: Two turbo-generators are of sufficies’ smze to develop

50 watts in a stream of 10 inch depth running at the rate of two knots per
hour Besides their use in shallow strcams these impellers are useful
whe re tidal flow occurs which meetsz the velocity and 4 ptl requireinents

Current Status: A contract s now being negotiated with Sea-Space Inc

by the Office of Naval Rescarch who is acting as ARPA agent in this pro-
gram After completion of this 16-week contract pericd which will nccur
about 15 May 1963, testing of -he generator vall begin at the David Tavler
Model Basin.

T —————————
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Requirement: Mobility, Aar
Task_ Assisted Take-Off
Problem: To investigate assisted take-off devices to permat
operation from unimproved remote airstrips
Description. The operation of aircraft in remote axreas often requires

landings and take-offs from small umimproved airfields. The use of rocket
assistance units on aircraft operating from such fields provides additional
performance capability and provides a margin of safely Lo enable the opera-
tion from airstrips otherwise unusable Conventional JATO units vequire
that supphes of such umts be maintained at remote fields; 1n many cases
this is logistically unsupportable

Current Status: A detailed examination 18 being undertaken ot potential
methods of providing takc-oft and landing assistance.

> e & b =
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Kequirement - Mobility. An
1 ask. Remote Area Airstrip
Problem: To determine the feamibility of preparing a L.ght aircraft and

helicopte: landing surface, under tactical conditions, on soils of very low
bearing strength.

Descriplion, Beciause of the extremely low soil density in much of
Southeast Asia. a landing sarface must be developed which has sufficient
buoyancy to keep it from sinking of its own weight. High soil acidity also
reguire s that the materials of construction he protected from serious col
rosion effects. Such .onditions make b1 ares of the woild one of tiie most
ditficult in which to construct such facilities. Previous studies wd protu-
type methods developed by the Services and sndustry have not resulted in
suitable methods for praviding the requisite capability in Southeast Asia.

Current Status: In order to provide information for the study of methods
for solving this problem, se:eral members of the short term mobility team
from the Waterwave Fynuariment Stats i made field measurements of the soil
properties and obtained soil samples lor detailed CONUS analysis. Based

on these measurements and data obtained from previous anstrip development
> ugrams, studies were made of severa) Sumigne icoiporaung the best fea-
ture of previous work as adapted to the soil cha ‘acteristics Tl present
program calls for the use of polyusethane foam incorporated in sluminum mat
planks to give the requircd buoyancy as we'' Lz the nt=cngth to withaland the
mechan:ical stresses imposed by the airc-aft, Tests of this concept wili be
made by the Bureau of Naval Weapons, Launcher B'anch acting as Service
Agent for ARPA, Panels will be designed and fabricated for a helicopter
ianding pad which wili then be tested by the Waterways Experiment Station

at a field inntallation on the delta of the Mismissippr Raver. [f CONUS testing
1« succe sstul, the pad <1l be shipped to South Vietnam for further tests at

4 ~uttable site,
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