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FORWARD

This 1ssue of the Project AGILE Quarterly Report includes a
dea.ription of the existing and planned rcsearch and development pro-
grams for each of the eight subprojects In addition to more fully
informing the recipients of this report 1t is thought that by so doing
recoinmendations that will assist in further defining the contenl of the
individual subprojects, the tasks to be performed, the priority of eifort,
and new 1dess reluting to specific weapons equipment. znd devices will
result  Such comments and suggestions are sohiaited

This report 18 classified CONFIDENTIAL and is relcased to the
foregn guvernments participating in Projact AGILE on a need-to-know
busis Information relating to s .ve of the tasks that require a higher
tlassificition 18 excl'ded and so noted, Also, because this report con-
tains the longer range programs 4nd objectives of Project AGILE it
should not be re-transmitted to existing or polential Government con-
tractors

» .

'\ C g /4;4

R. C Phelps

Assistant Darector for
Remote Area Conflict

Advenced Research Projects Agency
W.siington 25, D. C,
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ADYANCED RESEARCH PROJECTS AGENCY
PROIECT AGILE

REMOTE AREA CONFLICT RESEARCH L ENGINEERING

MISSION

Project AGILE performs reseamch and engineering support for the
military and para-military forces engaged in or threatened by conflict
in remote aread of “he world. Iits actuvities 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, 8. forces.

At the present time, Project AGILE s providing research and
engineering support for the forces engaged 1n Vietnam and to Lhe
Ministry of Defense in Thailand. Prelimunary discussions with U, S,
uiticials 1n other countries to explore the feasibility and desirability
o1 R&D support for those forces have Liven appiused by C5D and State
and are under way,

REQUIREMENT

There are meveral forms of conflict which lie below the threshold
v’ thatl citegorized by the term "Limifed" 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
vounterinsurgency conflict in Vietnam snd the border war between India
ind Red China are two current examples of quite different types of
warlare - each of which has some discrete matcriel requirements.

Unt1l gquite recently, U.S. Country Teams faced with these conditions
roald draw only on supplies of weapons and equipment designed funda-
mentally for employment by U. 5. Forces, with their attendant logistical
support systems, in General and Limited Wars, Past and present exper-
ience hag 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. 8. is able to supply at an
acceptable cost.
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I'he ne: <alimited cconomc, military, and technological asscts
of the U.S§ o prurt to tlosc Frce Wurld vountries threatened by or
expe riuncing insurgency and other forms of confhict in remote areas,
the increasing capability of the Communist Bloc to mount aml support
such activity, the wide-ranging commitments of the United States to
aid i1n the defense of threatened countries, the environmental 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 § Government to counter these threats.
Project AGILE was created to provide une of the essential elements,
that of perfurming the rescarch, development, test, and engineering
of more suitable and cffective devices, weapons, and equipment for
employment under these conditions.

ORGANIZATION

The miss:on assigned and the tasks to be performed have deter-
mined the genersl form ui Project AGILE organization.

Development of a capability to acquire and analyze data, from
which requirements for remote area conflict research and development
are derived, haa been accomplished by the creation and implementation
ui a plan for Research and Development Field Units; two of the units are
now in Southesst Asia, one located in Saigon and the other 1n Bangkok.
These Field Units bring to bear a broad spsc’ cum of military and
technicai capability; they are stafied 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 technical
specialists on an ad hoc basis. Such teams are organized and staffed
to perform specific tasks which are either beyond the normal capabiluty
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 staif of the Field Unit permits,

These Research and Development Field Units are combined with
4 ontingent of miiitary officers {rom the various Services of the nost
ceuntry to form Combat Development and Test Centers (CDTCs). The

Director of the CNTC iv 4 senior ofticer of one of the Services of the
- e d
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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 (rom 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, 5, 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 areas 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 bevond the -apability of the Field Units to perform in-country.
It also provides the means for integrating and controlling the total
effort, provides the scientific and technical support for the various tasks
and projects described below, and assembles and coordinates those ad
hoc groups which are scnt into the ficld from time to time to augment
the capabilitv 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 broader studies into the elements
of Remote Area Conflict.

The Staff provides or obtains the scientific and/or technical
agsistance required to accomplish the various tasks. either in the field
orinthe U,8 It is charged with the responsibility of maintaining
liaison with all Service and civilian laboratories engaged in or capable
of supplying the specific talents required hy the Profect, within the
U.S. and within other nations with whom the U, S. is closely allied. One
of the major objectives of Project AGILE 1s to bring the broadest
applicable 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 [riendly [oreign governmenis
threatened with, or engaged in this form of conflict.

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

1 Tactical Unit Weapons Systems

2. Area Fire Weapons Systemas

i. Remote Area Mobility and Logisticas Syestems
4 Communicat.ons Systems
5 Combat Surveillance and Target Acquisition Systemns

6. Individual and Specia: Projects
7 Technical Planming 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 become s available. These reports
are referred to but not incorpurated in the monthly and quarterly reports.
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AGILE PROJECT 1

Tactical Unit Weapons Systermas

PROJECT OBJECTIVE:

To provide signitacant improvement in toe organic weapons and equip-
ment employed “y small tactical units engaged in conflict in remo* areas.
This objective 15 derived from trhe Project AGILE mission which is to provide
research and engineering support for the indigenous forces engaged 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 forceas operating in tactical units up to company level,

PROJECT BACKGROUND:

Current research and engineering efforts o te accomplisned under the
primary mission of Project AGILE are to a great extent influenced by the
naturc 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 enemny generally is armed witn amail rand
weapons, recoilless rifles and mortars, and strike a1 the time and place
where they have a hign probaoility of success, No definite cattle Lines
are drawn. Thnese 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 veu.bine to creale conditions under which
the sophisticated mechanization of modern armies 18 of Iittle use. Under
certain conditions, it is only the foot soldicers opera.ing ir. small
"“aunter/killer" groups which will provide a counter-t reat to guerrilla
dommination of an area, [t is tne funciion ol ne Tartical Unit Weapons
system to provide svientif ¢ and Lecnnical suppor! tn friendly indigenous
forces by developing weapona and weapong s,s.ems wiich will everivally
improve tneir capavbility to win 15 Lits to*m ot «rnllic.,

T USSR
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PRI oCT DESCRIPTION

In order to accomplish the requirements of AGILE Project | a senies
of tasks have been established

1  Assault Rifle
A. This task wat imtiated to provide a weapon better suited to the
individual soldier A lighter, mo:e effective weapon capable of delivering

accutately aimed, high rates of fire is desived.

2 Special Purpose Weapons

This task compiises a group of weapons, weapons systemns and
auiliary equipment which are intended to provide a specral capability not
now available to the indigenous foices

A Spec:al Shotgun - The shotgun 18 particulasly suitable to the
needs of friendly paramilitary forces where quick reaction and high lethality
at moderate ranges is required This sub-task deals with the design and
development of shotguns designed exptessly for such needs

B Microrocker Projectiles - This sub-task has been imtiated to
provide detailed information on the {casibility of small caliber rocke: pro
jectiles as ammumtion for ind:vidual weapons Investigation of the cost.
lethality, weight and accuracy of a family of micrarocket projecriles i»
being studicd both by theoretical analyses and experimental testing

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

D Laghtweight Automatic Weapons - This task 18 devoted to a

feasibility study and development of improved automa‘ic weapons for use
by small tactical umts of ground forces

-7
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Tab 1

k. Lightweight Jungle Mortzr - As in the case with the
lightweigiit automatic weapon, a need exists for improved Mmurlar weapuns
designed for use 1n 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 posaible taus allowing either a reduction in
the total weight carried or an increase in tie number of rounds waich might
be used for the same weight.

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

weapons in remote area warfare is being investigated at present.

Although needs have increased for new flame weapon systems, very little
work has been done in tais area since World War 1I. This task proposes

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

G. Strip Buliets - Experimenrial bullets have been pro-
duced which can be fired from conventional arms 10 give u saolgun-like
effect. The applicability of taese bullets to various weapons is being
studied and further experiments arc ceing conducied to improve disper-
sion, lethality and mechanical cnaracteristics for a numcer of calibers
ranging from . 30 to .50,

H. Hand Grenad:s - Tiv.e Purpose of taus wai-.askis to
ivesitgate tae feasicility of providing indijenous forces wiv. improved
naud grenades suited to tueir needs. Concurrently, ii will explore
peneral improvements which mignt ce made in hand grenade design. It
is intended to investigate a smaller, lighter hand grenade oetter adapted
Lo wue staiure and hand size of ihe indigen~us forces. Desigrs of a
multi-purpose fuging for this grenade will be investigated to determine
whetaer such fuzing is economically, practically and tecnnically feas‘ble.

[. Rufle Grenades - Investigation will be made intu rew
and improved rifle grenades particularly as adapted .0 the 1ssault rifle.
The requirement 18 to produce a rifle grenade wnich can te fired hy
using the standard rifle cartridge ratner t1an a special grenade launching
rartridge.

-
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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
in one of the more general categories.

K. DNight 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 Sholguns

B. Microrocket Projectiles

C. M79 Grenade Launcher

D. laghtweight Automatic Weapons
E. Lighktweight Mortars

F. Portable Flame Throwers

G. Strip Bullets
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Requirement: Assault Rufle
Task: Armalite AR-15
Froblem Because of his smaller physical s'at.re, and because

of the nature of conflict in remote areas, the indiv:Aual roldier requires a
lighter, more effective weapon capable of delivery an accurately aimned,
high rate of fire on{' e*‘ngtargets. Avalable U,S. arms did not ful. 1l

the needs of these forces. The Colt Armalite nfe wa= oltained in test
quantitics to determine if this rifle better suited the necds o the individual
soldier,

Description The Armaiite AR- % pille i¢ 5 sgntweight, gas-
operated rifle, capable of fully autematic fire and is equipped with a 20-
round detachable magasine, It is chambered for a . 223 cahiber cartridge,
firing a 55 grain fully jacketed bullet at a muasle velocity of 3200 feet per
second. The emply weight of the weapon 12 6 1/4 pounda. An integral
muzzle device is incorporated as par® of the barrel whieh serves an flash.
suppressor, grenade launcher and front wupport lor a bayonet. Standard
accessories include bayonet with scabbard, 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 “ands cf the Vietnamese combat units
to collect additional data, COMUSMAC-V has rejuested 21, 000 AR-15» 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-15s have been issued to USMC crews alter being processed
through the ARVN 80th Ordnance Rebuild Depot to nhiain parts consumption
data. Tracer ammunition for the AR-15 Las becn 1soued %0 Trung Lap
Ranger Training Center and to the USMC Felicopter squadron for evaluation.
CDTC-Thailand has made a° a:lable to SCAF the zesults of the ahove testing
and other data on the AR-15, The 1" S, Maval Ordnance Test Station is
conducting experimental studies on 1ifle grenade laun ;h.ng methods for the
AR-15 which do not require special grenade lasnching cartridges. Additional
efforts are programmed to further reduce noise, muzale lash and recoil.

- b’ o e S
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Regu rement: Special Purpose Weapons
Task Spec.a! Shotguns
Problem. To develop special shotguns sui‘able for use by indigenous

Tmlitary and paramilitary personnel for village defense and counter -ambush
situations

Description: . A program of four phases is now being undertaken Phase
Iis an evaluation of commercially available 12 gauge shotguns and determining
what should be done to them ro make them more suitable for use by 4'10"

90 Yo men. Phase I115 to purchase and mod:fy *en each of rthree different
types of shotguns for evaluation. Phasc IIT wil! be a fieid ¢ valuation of tlaas
special weapon Phase 1V wiil be to devise an optimum shotgun for mititary
use by indigenous forces

Current Status A prehminary drafil of the repor* on the "quick-fix" por-
tion of this piogram has been received from the Ballistic Research Labora-
rories of Aberdeen Proving Ground, Maiyland Tlis repor: covers the
testing uf several pump action milifary riol guns commerc.al sem-auto
matic guns and commercial bolr action guns Also included 18 a repn=t on
the test of several brands of commercial standard ammum®ion wh.ch might
be suitable for use in this role As a result of these tes ¢ the sermi-auto-
manic sholgun selected for further testing was the Remingron Model 11-48

12 gaugr self-loading shotgun chambered for +he 2 3/4" snell w th a 20" full
choke barrel The bolt ac'ionshotgun selec'erd was the Mosaberg Model 195K,
chambered for 2 3/4" 12 gauge shot shells wiuh a 20" full choke barrel The
selection of the pump action shotguns has no* been completed because only
military 110t guns were tested, the Laboratory has bee1 asked "o perform
additional tests with commercially available pump aci.on sho'guns to deter-
mane their relative worth

S S et -
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Reguirement. Special Purpose Weapcns
Task- Microrocket Projectiles
Problem: To investigate potential uses of very small calibex
microrocket projectiles in hand-held, salvo-fired weapons
Desc itg}mn: An experimental research and feasipility study pro-

gram has been imtiated at the Buieau of Naval Weapons to investigate
small caliber microrocket projeciiles Participating in this effort are
U S. Naval Ordnanc e Test Station, Naval Weapons Laboratory Army
Ballistic Research Laboratory and MPB Associa‘s The ohjective of
this program 18 to determine whether small caliber rockets can be pro
duced which have sufficiently low dispersion, high veloci y and reduced
size and weight to be competitive with shotguns o1 automa’ic hand held
weapons

Current Status Though contractual difficul*1es have caused this pro-
g:am to be delayed, some work has been carried out by scveral of *he
agencies wnvolved on mMicrorockets Because of recent advances \n
improving the stability and energy level of spin-stabilized mic rorocket
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 aie extremely simple 1n design, are
expected to cost no more than $l. 50 with two mucrorockets The stiiking
energy of the projectiles 1s greater than that of the 45 cal'ber pistol bul-
let and instial test results warrant continuat.on of this portion of the task,
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Requirement: Special Purpose Weapons
Task_ M79 Grenade Launche:
Problem: To develop a close range capalmlity for the M79 grenade
launcher and test a supplemantary shotgun type round
Description: The M79 grenade launcher is a shoulder fired, single

shot, 40 mm, break open anti-peisonnel weapon. It has a range of 276
meters It has been tested {or use as a supplement to or replacement fox
the rifle grenade and the 60 mm muortar.

Current Status. The weapon phase of this projec® has been transferred
to the cognizanca of the Axmy Concept Team in Vietnam [ACTIV) Investh
gation into the feasibility of a shotgun type 1ound :s comnuing.




Ta
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 small 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 thas task and the
technical feasibility of various approaches to thesc weapons is being
investigated. It is anticipated that the development of prototype weapons
will be underway within the next sixty days.
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Tab 1
Requiiement. Special Puipose Weapons
Task: Lightweight Moxtars
Problem: To provide impioved hight mortars and moitar ammuni-
tion for use by small tactical un.ta.
Description Available mortars mpose an undue b den in 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; pieliminary studies
arc underway tn Serv'ce laborator.es and indust:y,

- 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 preesure
pumping techiniques and liquid fuels developed by tae rocke: industry to
the design of small, seli-pressuring flamethrowers.

Current Status: Funding for this tusk 1» being allocated. That portion

of the flame weapons program which will be carried oot under AGILE
Project | will be devoted to the development of experimerial hardware
designed to test improved methods of constructior, pressurization and
projection of the flame. The investigation of new fuels and jundamental
tecnniques for flame weapons will be carrnied out under AGILE Project VIL

s e . n w A
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Requirement Special Purpose Weapons
Task. Strip Bullets
Problem: To improve the effectiveness of small aims firve 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 configu ation to standard ball ammunition 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 strip
bullets has been demonst: ated. Sub=machine gun filings of .45 caliber
projectiles have been successful except for bore lead ng problems. Solu=
tion of the bove leading may require gilding metal jackets on each stiip.
Efforts to design a .50 caliber st1.p bullet for use in .50 caliber machine
guns have been .nitially successtul. This effoit w.ll be accelerated to pro-
vide better counter-ambush capability to truck and 1ailioad car mounted
Quad . 50 machine guns.

-t b ' o ]
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AGILE PROJECT 1L

Area Fire Weapons Systems

PROJECT OBJECTIVE:

To develop effective, or improve the effectiveness of, area fire
weajone systems for both ground and tactical air employment which will
provide maximum flexibility in application and superiority in fire
povwer to the friendly forces engaged 1n 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 guick reaction and saturating area fire, from air and/or surface
vehicles supporting ground tactical units, are essential to meeting this
requirement.

PROJLECT BACKGROUND:-

!n remote area condlict, the primary combat urit of triendly
indigenous forces is generally a company or smaller size infantry unit,
T*ese units, as a general rule, rely on individual weapons and equipment
capable of being hand carried into the combat area. Opposing enemy
forcen are generally similarly, or less well armed and supplied; however,
*hry do have the advantage of being able 1o control the time and local» and,
10 4 great extent, the degree of contact, One method of off-setting these
e:gnifir 4nt enemy advantages lies in the use of area {ire supporting veapons
tujored to the particular tactical and physical environment of the conflict.

Air power, in both the tactical close air support role and the
o:‘sermive strike role, can provide a significant advantage to the friendly
torcre, However, ex.8'lng air weapuns systems do not provide as great
1 capability as is desired,

Ground crew served area fire weapons which can provide a pro

nounced fire power superiority to the {riendly forces are also necessary
1> ollact the distinct inhe rent advantages generally present
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to the opposing forces. Typical of one such advantage, and on# of the most
effective and comumon 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 survivability.

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 ag the research and development programs involved
begin to produce more measuresable results, or there are changes in the
underlying objectives brought about by further definition of the threats to
which they are related. '

l. Armament Systems for Armored Patrol (Convoy Escort) Cars:
The determination of the vehicle best suited for the role 1dentified
falls within the mobility project; the requurement identified here is
for an optimum 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 it 18 identified.

2. ¥-: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, rhould have practical ard effective
appl' cation in other support roles of m unterinsurgency actions
Optimum counter-ambush weapons must possess at least the
features of instantaneous application and saturating area fire, as
weil as aimed fire. In many other applications, from sur’ace as
well as aerial support vehicles, the saturating area f[ire feature
is essential if more effective weapons systems are to be achieved.

- - e e e o
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Tab 2

3 Air-Ground Armament and/or Aircrat & Armament Syatem
Equipment and systems employed to date in counterinsurgency
actions have been those existing in the hardware state within
the US inventory and, for the miost part, whith are ousolete by
US standards or are surplus to US necds Even though modifi-
catiuns have been made to some of these equipments to improve
thi 1+ effectiveness, totally adequate systems have not resulted
Systrms 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
an i studied within Project 11, 1t 18 conmidered 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 confhcts,
18 urgently needed The Bureau of Naval Weapons has been re
quested by DDRAEE to investigate the techmcal feasmbility of such
an aircraft system

4 Special Purpose Air-Ground Munitions

In general, suitable air strike targets are mobile ' people ta-gets™
cons:s'ing of only a few peuple (either 1solated or sparsely grouped)
and oiten (particularly in tropical areas) prutected by dense suiface
vegetalion Therefore the primary requirement is for ant.-per
sonnel munit.ons which can be effectively and efficiently applied n
this environmen! In add tion there exi8t urgent requiremen’s for
such items as ta:get marking munitiuns and iHluminating flares as
the currently ava.lable mun.hions have not been des'gned for optimam
elfect.veness in acvions an these environments

& Giround Based Crew Served Weapone for Tactical Unit Suppert
A sﬁgﬁ:n—amn. efiecive against the targers dess ribed in 4 above
and suthiciently mobile to be etficiently applied in the envitunment 8
u gently required to provide ¢ tavti il umi® with @ marked super.
urtty v [.re power nver the opposing forces  Surh 4 wrapon may be
of ilinosr any canbor, from above individual weapon ¢ sl.bers 10 100
mm or over, as long as the projectile possesses the desuied charac-
tetistics A weight limitarion must be impased as the weapon must
be sufficiently hght *o be carried or towed iptact by a light vehivle
{a helicopter or jeepl I must also be capable of being readily broken
down into 4 wmied - ambe e of winis which are reasondably man portable
and then « pable of Ining quis kly reassembled 'nto a functionable
werapon [he ammunition must be suthciently light in weight wo that a
1sable amount may acc ompany tle weapon w.thouw! undue manpuwer
tQuateme nt.
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Regurements and Tasks

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

1 Armored Pairol (Convoy Escort) Car

A. Armament Systems fur Armored Cars

2. Vehicle Mounted Convoy Counter Ambush We apons
A. Quad 50 and Quad 30 Maql:him Guns
B. Salvo Squeeze Bore . 50-. 30 Caliber Machine Gun
C. Multiple Grenade Launcher
D. Flame Throwers

3. Air-Ground Armament and/or Aircrait and Armament Systemas

A T-2R Kemad Aircrafl (termunated)
B. Helicopter Armament (Transferred to Army)
¢. Counterinsurgem y Aircraft

4. Special l'"urpuae Arr-Ground Munitions

A  De ayed Prvwamity Fuzes
N, 2.75" Racket Launchers
t.. large! Marking Mur tions or Devices

D. Improved Ammunition Capac ity for '1-28, &0 Caliber MG Pud
(T ransterred (o Aar Farce)

E. Muwminating Flares
F. Hich Explosive Artr- Personnel Bombs

5. Ground Bused. Crew Served Weapons for Tactical Unit Support

A "Siate of the Aet" Survey

ow owe oW W o
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Tab.2
Requirement: Armored Patrol (Convoy F=cort) 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 :mmediate area and aimed fire
reaction capability.

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

ambush threat cannot be met by this ni¢ans 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
encort 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 sctting of ambushes by
the opposing forces.

Current Status: Actions ace underwry by Project Il (Remote Arca
Mobility and Logistics Systems) to determine an optimum Patrol/Convoy
Escort vehicle. Upon determination of an aptimum 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

cvalnation. It has been determined that the machine gunner on the M-113
requires protection; action 1s being taken to find a suitabic turret/shield

- = W ow
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Requiremeant: Vehicle Mounted Convoy Counter Ambush Weapons
Task- Quad 50's and Quad 30's

Problem; To provide a capability for applying saturating ar=a

fire to deny choice ambush positiona to the encmy aud to provige tie
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 where several vehicles may have Quad
mounts, 2 large crea 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
moudnting, A ,50-.30 salvo squeese bore and ammunition are being
developed for thesc weapons {(sec following task).
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Tab 2
Requirement. Vehicle Mounted Convoy Counter- Ambush Weapans
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 actione. The

sals! 10 apply saturating area fire can be expecied to provide a strong
deterent to setting ambushes as well as providing effective counter
imbash action capabilitics,

Desr ription: The feasibility of increasing the effective fize power of
a single machine gun has been demonstirated by the RICA Company 1n con-
sunction with the U.S. Army Limited War Laboratory. For a 50 caliber
machine gun the increase in fire power is a factor of five. The technique 18
to lire one caliber .50 cartridge, fitted wath a spccial bullet, through a
sguerze bore barrel which separates the special bullet into five individual
valiber , 30 projectiles. These projectiles emerge from the barrel in
series and strike the target tn salvo, 1t the pract cality of this approach
1% ver1 sed, Lhis increase in fire power will be significant 1n applying
caturatling area fire for counter ambush actions and also should have appli-
4t1on in close air support and vther tactical roles in counter-nsurgency
s t'on against soft targets

Cusrenl Status, A contract was let on 2] De: 84 {or the procurement of
=ut'tctent barrels and mmunition to condudt a rompletse CONUS tam of
e ,qivese bore. Testing 18 expected 1o commence about mid-February

¥ "t the practicalily of the squeeze bore approach 18 verified, sufficient
Yeerre & ard ammunit on will be gent to the CDTC-V for env ronmental
« 8]l Winn,

i
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Kegquirement: Vehicle Mounted Convoy Counter-Am = Weapnns
Lo UL, pn
Task Multiple Grenade Launcher
Problem: To provide capability of applying saturating area fire
sl P g

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
tn seiting ambushes as well as providing effective counter ambush action
vapabilities,

Desicription: For medium and close in ranges salvo delivery of
appropriate anti-personnel type munitions would appear to provide a means
of applying arcva saturating, quick reaction fire for counter ambush action.
The Army han developed and tested a multiple launcher capable of salvo
firing a variety of desivable munitions. Thig launcher unit 1s readily
mow table on & variety af surface vehicles and is subject 1o manufacture
with minimum skills and materials normally dvailable in-country. With
HE grenades there is a "dead'' area [ 1 0 out to about 35 meters, This
15 the area from vehicle side out to the minimum safe distance for HE

renade employment. Auwnihiary devites must be provided to cover this area.

Current Status: The multiple ranncher miit tested by the Army was
moanted on a 2-1/2 ton truck. This unit was d- . ‘gned for salve of 60
munit on tems, 15 from vach s orner quadrant of the truck Two sets of
thia  of puration, 4ccompanicd by a technician, were scnt tu the CDTC-V
by e Army on 29 Odtober 1962, These sets are vurreantly undergoing

tee d v dluation, On 10 Decomber 1962 3 ¢ 15 uf a slightly different

o asttgaration were shipped 1o the CBTC-V. On 15 Devoember 2 third

<h pineat of 4 sels, ugain with some changes i configuration, was made,

I addition, this third shipment « ontained an auxiliary {« anister shot}

th'y e to cover the elose-in arva

Study 15 ¢« ontinaing on otlier devices which will
voner the aread froom wwhicls side ont to abuat 200 yards which may fulfill
this reguirement

Sl

- 27 -




Tab 2
Requirement: Vehicle Mounted Convoy Ciunter 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.antaneoun srea 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 vlfective counter
ambush action capabilities.

Description: . For close-in to medium ranges (in relation to
ambush situations) long range, high capacity flame throwers could br very
elfective anti-personnel area {ire weapons,

Current Starus: T+w large capacity, long range flame throwcrs
(U.S. Standard M10-8) complete with 2 M4 mivers and recharging materials
are 1urrently undergoing evaluation at the CDTC-V. One MI10-8 is mounted
on an LCM for evaluation in conjunction with the RVNAF River Forces

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

with the ARVN,

R R imipisuilitatt
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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 VNAT 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 system will be
accomplished by improved aerial munitions.

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

-29-




—-

Tab 2

Reguirement Air-Ground Armament, and/or Aircralt and Armament

Systems
Task" Hehicopter Armament
Problem: To provide helicopters with a system of armament where-

by suppressive fire from the helicopter can provide protection to the aircralt
and crew in the conduct of normal operations. Low altitude aerial operations
n SVN are receiving an increasing volume of more effective small armas
‘il‘eo

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 weapons
should also provide armed helicoplers with the capability to provide escort
protection o 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.8, Army has provided heli-
copter armamest fer combat employment and evaluation in SVN, A company
of HU-1A helicopters was dispatched to SVYN armed with fixed lateral, semi-
flexable vertical , 30 caliber M37 machine guns. The new Army flexible
madchine gun system for helicopters is 1n procurement and employs the M60
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 helicuptcrs 19 indicaled at this time. This task has been transferred to
the Army, no formal report is expected.

- o -
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Requirement: Air-Ground Arinament. and/or Aircraft and Armament
Systems
Task; Counterinsurgency Aircraft
Problem: To determine and develop a light attack/recoanaissance

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

Description: Initially considered characteristice of such an aircraft
include: light-weight, very short STOL capabilities; operational capability
from roads, rivers and canals i1n & 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
ODDRA&E 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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Reguirement: Special Purpose Air-Ground Munitions
Task. Delayed Precximity Fuzes
Problem; To achieve effective detonation of high explosive bombs

againat personnel targets shielded by jungle canopy The optimum detona
tion point of HE bombs against multip!e soft targets is generally conmidered
to be three bomb lengths above the inhabited surface

Description. The jungle canopy acts as a refleci.ng plane for proxim-
ity fuzes and umtiates detonavion of the bomb generally at or above tree 1op

level. This renders the mumtion ineffective against the farget "primarniiy
peuple) when shielded by a jungle canopy To allow cffec e use of HE bomhs
as anti-personnel mumtions. 1t 18 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, ideally, above ground level Based upon the general
average jungle canopy height and thickness, a tume delay featuse of 75 malh-
second has been incorporated in standard M-188 proximiry lures which will
yield a general detonation height of 10 to 50 feet above the giound 1n jungle

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

Current Status: One thousand M-188 fuzes have been modified witis the
delay feature. One hundred of these fuzes were used .n CONUS tests to ver {y
proper fuze functioning and the :1emaning 900 were shipped o SVN in Outober
1962 Initial environmental tests 1n SVN indicate good operational results
Test results have indicated that it was desirable to reduce the MinSAT {min:
mum safe arming travel) for some of the fuzes for rertain 1actical employ
ments in SVN, Modification of an add.r onal 1000 M-188 fuses ¢ undcrway

to incorporate the time delay feature and to reduce the MinSAT trom 3uD0 fect
to 2300 feet. It is anticipated that ‘hese fuzes will bre mod.l.eeu CONUS tested
and arrive 1n SVN during the first quarier of 1964

. 32
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Requirement: Special Purpose Air-Ground Munitions
Task: 2.75" Rocket Launchers
Problem: To evaluate the 2. 75" rocket and the various

available launchers as an aerial munition for coumerinsurgency cperations.

Description: The U.S5, 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 time 1+ one shot ripple {ire of the entire bank of
rockets.

Current Status: Initial evaluation has been quite promasing and an
additional LAY-3 and 30 MA-2 launchers were provided the CDTC-V in
October, 1962. Procurement action is underway to provide an additional
40 seguencing switches for the LAV-3 with an expected delivery in mid-
February 1963. Informal evaluation reports to datc on thc LAV-J with
sequencer switches have indicated improved accuracy, more cificient
use of rockets, and better iactical results. Two of the MA-2 launchers
have been installed ae armament on an L+=19 sircraft No evaluation has
been reported. ’

- e T
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Reguirement: Special Purpose Air-Ground Mumtions
Task: Target Marking Munitions or Devices
Problem: To mark ground targets, air strike locations, drop

zones, etc. The mark must be effective when emplosed 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 a2 ducation of at least
5 minutea,

Description: The heavy jungle canopy generally contains the smoke
emitted by normal smoke grenades or smoke pots and renders them
inelfective 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 cffective 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 mariang. 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 capable of emitting a dense cloud of white smoke for a period of 10
minutes. A modification, being considered by the CDTC V, to cause the
munition to "hook' in the top of the jungle canopy will make this an cffec
tive target marker for a jungle environment,

Additionally, balloon conuepts for both ground and aeral
emplacement are being evaluated as target/position markers.

.“lm“ R

- 4

- e m o m o om oW m W &8 @m W N W S ¥WWEYYYW



W
Tab 2
Requirement; Special Purpose Air-Ground Munitions
Task. Improved Ammumiton C;; 1<i* . for the T-28 .50
Caliber MG Pod
Probiem: The 105 rounds of ammumier e3jac’ty orginally

available in the T-28 ,50 caliber gun pod was ananeufficient quanti'y
of ammunition for combat opera‘ions.

Description: The .50 caliher mac* re gin ;0d I 4 v - . 3ahie

for adoption to the T 28 aircra®™ wis 2 'rairing jod whick hed 1 mamamum
capacity of 105 rounds of ammumitior. This amount dnes not frovide
sulficient firing time to make this a praciic sl aiperaft armamen' system
for counterinsurgency applicanion,

Current Status: ARPA and the Air For:« recognized YYas prehlem
shortly after the modified T-28 waa depl 10 Vietnam a=ad the Air
Force took action to have pods deveioped with greater ammunition capa-
city. Pods have been procured irom the Nor'h American Arviation
Company which have a caparity of 150 ro.nds and lrom the Gorneral
Electric Company with a 750 round capscitv. Both N, A. A, and G. E. pods
were sent to SYN about | September 1962 lor evaluation Prelerence 18
given to the N, A. A. pod for T-28 srmamen* because ot 84 lighter weight,
Two G. E. pods are being prefared for installation in an AD 6 arrcraft

for evaluation by the VNAF.

The requiremerts of 1% 18 1aar Fave been 0,100 ed by
Air Force actions. No AGILE r''rr ¢ therefore planned *n thie ppecitic
area and this task will be deleted ‘rom {0 ive AG'LE reports,
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Requirement: Special Purposc Air-Ground Munitions
Task Uluminatirg Fiares
Problem: To determune 8 *ihie aerial dinpensed 1lluminating
flares for night tactical operatinns,
Description: The standard MARK A MOD 6 aircraft illuminating flare

in use in SVN ponsesaes s itakle dispe~aing characteristic (safe for releant
by hand) but does not prowvide su. «1ert hurning time or hght intensity.
M-138 and M 139 flares g rovidr sm;ro ‘ement in burming time and light
intensity but unsafe for hard deliverv be-ause of fusing arrangements, A
practical approach to thia prchlem s172ars to be a different fusing arrange-
ment for the M 138/M-139 flaree,

Current Status: The Aar Forre har taken action on this problem. Various
fuses and fusing arrangemen*s are heing tested for the M-138/M-139 fares.
M-139 flares have proven unsa'is‘actory for use in SVN when fused with

the normal M-146 arming vane, Tes's were conducted during November of
the M-139 flare fuzed with the M 146E3 'modified w/anemometer vane).
This combination appears to he n e 'ar1 - r 1 are lor hand-delivery from

the C-47 aircraft, The added (.iumat «' «  provided by the 3 million
candlepower of the M 139 wa= reporied as atrilingly apparent over the

| million candlepower of t*e MK & MOD 6. An interim report or these tests
is expected momentarilv w t= a * r. repe=1 expected based on the tests of a
greater number of flires.

The Navv Pas uneder « o+ 12" < o opment 2 fare dispense r
(LAV-25/A) lor the Mark 23 M+ sry b *¢ ‘lire, This launcher s
an external store for e » rg  scws ¢ smo cratt at altitudes of ae
icvel up to 70, DOD frer snd o+ . cw 7 o Ms b 0,95, The MK-24 Mrdd |
lire =ap ar Mlamir guas  © - . “  wr ardiepower for 2 minutes,
Flates may also he dropjed ‘-0~ 4 .r  wirg racks at airapeeds ug 10
00 KIAS., This developmert v wed or. anticipation that 1t may have

nseful application in SVN,

ik
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Requirement: Special Furpase Air-Ground Munitions
Task Hpgh Explosive Anti-Personnel Bombs
Prablem: To determine best available munitions for anta-

personne] application in the environment, those modilications wh ich wll
increaac their cifectiveness, and the R&D requirements to achieve optimum
munitions.

Desc ription. The scattered nature and rize of t>¢ tivgite rermal’y
{ew numbers of fleeting people], generally dispersed and aflen protected
by heavy vegetation or jungle canopy, renders normal H. E. munitioes
inefficient and often ineffectaive. Efficient area coverage, fragmentanion
effect, and jungls penetration capability are required characienstics of
effective munitions.

Current Status. {l) Three hundred AN-MIl A2 {raginentation rlusters
deliverablc by T-28 and B-26 aircraft have been sent to the CDTC V for
evaluation.

{2) The 20 pound M41 World War tyje ‘ragmentation
bomb 18 currently undergoing evaluation in SVN,

() MK 54 350 pourd depth charge: are being evaluated. Some
uf these MK 54's will be tested with the XM 914 'uce and sore with the
wtandard M 166 proxmimity fuze.

{4) The Asr Force 18 rontinuing testing of speaially
developed combinations of munitions 4nd disper=ing meckariams to pro
duce efficient fragmenta’irn and ares roverage c'fe ' wi't ungle jeretrs
tion rapabilitv.
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Tab 2
Requirement: Ground Based, Crew Served Weapons for Tactical
Unit Support
Task: "'State of the Art" Survey
Problem: To provide that support to the tactical units engaged

in counterinsurgency actions nacessary to achisve a marked superiority
in fire power over that possessed by the opposing forces. A requirement
has been identified, as one example, for a 4. 2" mortar replacement which
1s more suitable for the environment and conflict in Vietnam.

Descriptiun: This requirement 18 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 2a long as the projectile possesses the desired
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, il 1s ®atimated the weapon
should not exceed 250 lbs., demountable components noc more than 50
ibs., and individual rounde of ammunition 2 max.imum of a few pounds,

Current Status: Actions are under way to:

L. Suivey all, {rieign as well a8 U, 8., vxisung
Weapons.

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

3. Survey existing weapon development proposals
by industry o identify weapons which may be consider~d against this re
quirement.

e s e
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Tab 3

AGILE PROJECT 1l

REMOTE AREA MOBILITY AND LOGISTICS SYSTEMS

PROJECT OBECTIVE

Impravement in all aspects of air  round, and water me it cap-
abilities of friendly indigenous forces « agaged in remote area cunflict,
Included are vehicles, aircraft, and boats for traviport of tavtical units
and tor the delivery of supplies and equipment in support of mulitary
uperations,

PROJECT BACKGROUND

1. General hscussion

Remote area conflict typically requires military uperations whe = Lhe
topography and climate preclode or minimize the use o' coovent onal mirary
mobility equpment, Many novel vehilles have been developed to meot
requirements for uperation in swamps, on inusket, and in forests and ... rshes
uf the G, 8, 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 i3 Southeast Amia where the geomorphological aspedts indludsng
extremes of rainfall, 10 im-made featnres such as rice paddicy avd canals, lack ol
ruadways, shallow, vegetalion-choked waterways, und few improved orftelds
present formidable harriers to mobility. Conventional wheelid, tracked and
amphibious vehtcles are roadbound or hive cxtremely limated o ‘- rowd mobiuty
i many parts of the arce, cspecidlly in the rainy feason, Comvent anil water .
¢ raft and arreralt vtten lack satisfactory design and pertormarce (harntenstion
lor the emvironment,

Simalarly, remote arvs corflict situadtions have unus 1al reguire ments tor
av Pl resupply. Agamn, topography, vegetitton ond o limate render convention |
te s niques ineliestive and wastetyl, New tecbpigquers o rerid resugg o e e
thiss v Bpnpnned Ipproprr fe fo the rog on e tow wl apos o,

2. Ground Molnlity

Present day develupment of ground verbic les renw st s essentially i empari-
cal art, Study of ay alable records and interviews » 10 experiens ed desigr por
sunnel, both an gosermment and 1 industey, reves) that 1 e sctentihe spproa!

- g
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tus rarcly heen applied to land vehicles. Rather than adapt the ground
system to Its operating environmen', man has generally chosen to adapt

the environment to the system through the construction of 1Gads, bridges,
tunnels, etc Consequently, modern mechanized armies have become
increasingly dependent upon road nets fur mobility and logistical support.
When confronted with environments having only rudimentary transportation
networks, as in Korea and South Vietnam, the movement of modern forces
1s reduced to, or less than, that of "backwarl' peoples, who are capable of
vperating without establist ed road systems, The plight of the French forces
in Indochina, and 4 ontributing factor in the defeat of these forces, isa

re. ent example of these conditions.

ARFA will andertake to achieve an improved remotc ares mobility cap-
ihe tv thrrugh a three pronged research program

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

3. Ground Vehicle Test and Evaluation (GROVETE).

i Mobahty. Ground and Water

The interfacer between a1, ground and water present scrious, unguc
mobility problems Here we mmust be concerned with devices optimized for
watlerborne performance but which retain 4 hugh capavility for mobility over
land 1nd orver obstacles of various types Since operations must be « onducted

1" s bomdary sore in o terlain arcas suscepuble (o anvolvement 1n remote
are 1 contlicts. this project is investigating three major approeches te the
1ot ave prablem are as wnder the headings: Deltt molity, Sinec d:s« propul-
5t it Citama ==

i _?dt"r,l-.s A.r

Remote stea ope ot e place 4 prem am on o mobility,  This task 18
san ot ned wati s st of grr mobility 1 remole ircas, vhere restrico-
tons af weal o r tops gravhy, and lack of fauthines are wcute,

CONue.T OF PROGR AMS

! MERS- Adet a'vd s o b made oo the tadtors ot envimomment in
Soithiast Azl ¥ 6. 0 te dusd Tao sar e el le murtniity to gar the hasis
-
T T -
4l




Tab 3

elats reguired to develop di v pn parameters, tools, and techuques for use by
mulstary and caval an agenc es n the dove lopment o' velucles capable of sauis-
f.ctory off-road operatior unders remote afea conliict conditions. Neccssary
information includes data vn soil properiics, lerrain geomairy, cfiects of

» limate and weather on soil anid terrein, *empersture and humadits rarges
influencing engire and me ban 4l desipr, r1ficta 0f t ¢ o0 Jsranment on
deterioration of vetadle materials, und s12¢ ond spacing ol troes  Jocks,
ditches, ete,, which constrain vehacles desigr peranets rs,

2. MORT: Stadies will be vonducrted ard nelective teets run to develop
quantitative requirements and character o1 (¢, in e g eerning terms, for the
development, or acquisition i+ r tesl, o' +n tem nr svatem o moterial 1o per=
form a specilic m.hitdr, fus ! un.n SEA, Advanced veticles, endwdying

in nue design approaches, ani/or 1mprosed s omponents Lo heen serected
with the advice of qialitied Service development experts. These items will
be subjecied to controlled tests over carefully defined and selectied courses, to
determine the value fer the nrended user in a giver remole area of selected
iuncepts, comporents and configuration.. Tesrs will he  ~nducted bv the
indigenous armed for e= concerred under the direction ot CDTC, Rangkok,
sntl i coordination with MAAG personnel

GROVETE: Sttt ¢« "mite =gl * me snd systems .reen''y ava labic

rom nulitery or Lvg raicieswe] beteuted ¢ determane their immaodiate
statabufaey tor adept on oy ar Y geme 4 pmed e Poes engaged, or hikelv to be
engaged, TN remiote drca ta Tewte wil e condiscted by and lor the

tehiger v ermed Jo=tan o wrped, pdirt e dicedtien of CDTC, Bangkok,
4wl COTC, Saigon, bBasida re g aremerts deve.o, »4 b, the U, 8. and host
mitinn Commoarde, 1 CPRTC's pdy « ARPA s 1f, The ARPA sta*’ sl thy
CDTC's wil' then rey w0 r=es 4 0 0 dhle pg o vments w 1t competert doves
lovpremse v % ygges vngrm G p Py thete e e 0y 08 G swtett g tamm b e g P v e

probaty ty ol « "1s rgtte reg. Fetae = titvmr owy THEE TR T
el e ke g 2d,  wd e, ol by ' o et COTOC e tewy and ovdl=
L tion
. DELTA MOP'L 7™M, | abhgmm c b ¢ g tee Ihita re
aritie ol, Tha r odea®a rb o reg "ty terceg o= apettadd w2t omoarsaes aad
Pl pd flavw, Ly B O T LI T | R A i | LS RICTRR T L TR S A R T
Watlerwivs atdd * 45, 0w vtd = neel saeh T rtal ot Y arge thn
entore r at are 0! oM w metw rh ey ow gl pntrod o e aeitaon o
ol v ivm A terr g oo e Ve ™ o LI BT T vgems Ty §iy
v d N vom g ] . g LU N ~ ~ 4 t reit

- ‘ da - - L
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This task will develop boits und amphibious vehicles which will substantially
increase muilary mubility in delta areas while retaining simphicity and ease of
maintenance, The task will involve anilysie of the performance, capabilitics
and Iimitations ot vehicles 1r vae in delta operations 1t 19 divided into two
sub-tasks. small crat’ snd cmphibic « ve  les

5. MOBILITY, AIR The 3ert cvs .re actively engaged 1n resrarch on aircraft
for remote area opecrilionz *his ; rojec' = auniloring thure programs. Addition-
ally, the STOL Caritiww a2r 3’7 1n undler s valuat on 1n Southeast Asia. This
task is concentrated on probiems of avrial delivery and pick-up in remote areas.
Several sub-tagks are in progresn the mainr of which concerns une of the
flex-wing princuiple for se~ 1l dehves
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Requirements and Tasks

Tab 3

Listed Lelow are thuse Ny ¢ Feaurement sreas, and the status of
tasks in each area, witl w'ich liaa project 18 conce rned.
shreets are summa ries of the p.ipose and current stitus of each task,

1

. Mobility Research

A. Mobil‘tv Evvironmertal Reseirit (MERS)

B. Mohility Reqca=' and Test ng

| o4 Ground Vehic v Test and E aluation

D. Ground Mob Lty

E, Route Capacity Formula

Z. Mobiuity, Ground and Water
A Delta Maobils»,
(1) Sm.li Creft
(2} Amp*kinis Vel siw
B Sioe Disy Prov wi s
C. Catarmarang
o Mebilt A
A STOL "v 0 'F
1

Arr-‘p‘- 'll)- .

A. rlex W3 0w

s, Aty Lang o+ o«

c WC',‘. - h; P L] e

W
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Tab 3
Reg irement: M2 'y Resvam®
Tank: _E!_n?-‘[u- E~y rovme=? sl Rercar:.! (MERS!
Problem: Too gean Ban o data regn site to e sonstrnt.on ot

design parametors for use by mabtary and « 4 | ar eger ties 10 1he develop
munt of velucles carable ¢ w'1-° ot¢ v'lernid Gperilion 'n remote ared
conflicts. Neceasazy informa® n1c sale e *% 41 on sl p operites, lerrain
geometry, effects ol chimate and “weus*ter on ro | and ter-2n, temperature
wvl bumidity ranges 1rfluencing enger v ard e hamical devagn, efevis of
the er sronmer! gp delir erat wr * wefl e matrrints, and wige ard spac-
ing of trees, rocks, vegi®ation, et .

Dese ription: A progrem c erper met*al sceptihic rercarch wall

he conduited in selected portrors of Sov*heant Asia on those ispecis of Lhe

physical enviroument d rect’s related to aur scv vehucie mohility. The
Ei=tin to preduce des gr * = v te=s t1 (i solidated or tabulsr ferm.

This v lort, wlich cuilo) oo« v=. uy* FY hh, w . b ¢ aerly covrdinated
with o operations ress = " coontpe 0 teward integrating all data
intu o refined desige ted®, 8o e lreve sl luwm by e beer procured for

ey tn the prograim.

Crert St te: At * “mow® * ‘esm, |7 irderd by the Army
o on- Fouse fesour oo, > m et v et pre b wtad, Lt
Te s renamert 1t T by T waw &S “ ¢ wbe* v ted the gere Liom

Arean to he stadied A& op, o Y2 ey 0 g =g, Poa oviang t s bwen
et ateed tor by forg e pim | tgma e 0 o pagr 0 Y Ve designsted 1o
hee gl thies project, A Teatn Ar rsor € e ore owed il planned
progracy and « gpeass oo 1" =, Ly oaw r=a *al v Qere,
L Bea T [ ¥ - , g - - ot Ve o b an
Miss 1 3 v e P o ke e o hls v ngle 1rasl.

LY ST | T TE1 » " L] LI b wor owe e o= g
sdie ste ARy Tn- e gy mats 4 rtrant 1 4 alant ally
gretier cfleread vy a0 b g0 ) e wen g | ~ hlew thwker nd

achiefe s
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Tab 3
Requircment: Mobility Research
Task: Mobulity Research and Testig
Problem: To conduct studies and selective tests in order to

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

Description: A program of controlled tes.ing of selected itemas
of equipment will be conducted over carefully defined and selected
courses, to determine the value for the intended user in a given remote
arca of novel components, configurations, and concepts.

Current Status: Vehicler currently programmed for this task are:

Gamma Goat - Tests completed
Thiokol Trackmaster - Tests ¢ “~rway
Nodwell 110D Cargo Carrier

Chance-Vought XM561 Test Rig

M274 Army Mule Unmoditlied

M274 Army Mule Modified

Dura-Kat Tracked Sconter

Dyna- Mite Wheeled Trail Vehicle

Doidge W- 300 Power Wagen

Thioko! Spryte

AMF ™1 Articulated Tracked Cargo Vehicle
Ml le Cargo/Personnel Carrier Vehicle
JERED Asp Platlnrm Vehicle

JERED Viper Platiorm Vehicle

Centipide Yehicle

Tire Coat Scuchoe With T aule

XM 561

— “ -
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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 congisting of tests of selected items
by and lor indigenous forces in their own environment, under ARPA
auspices, to determine the suitability of the items to satisfly immed-
iately a pressing military requirement.

Current Status: CDTC-V established 2 requirement for a wheeled
armored car to escort truck convoys Review of available and develop-
mental equipments, with the assistance of qualified Army development
parsonnel, indicated the British Ferret and the newly-developed

Cadillac Gage "Commando" armared cara &s the two best systemas for

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

Ada.tional iteine tur procurement are presently under
study.
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Tab 3
Resmremem: M._u_hu,-u a(‘ut_-_'_l_l_
‘T_ai_:_ Giu.rd Mol i.?
Problem: To cvomphist o Sro d study ol mobiiity require-
ments for a speatram of potentizl cor 1s n So dheast Asia,
Description: An analvsis to vonmder, 1n conjunction with the

traffic ability study being made separately under Project AGILE in
Thailand, weapons and weapons systems, vommind, control, tranepor-
tation, communicatior nd supniv prohiems ped .dar to SEA. This will
supplement MERS bv de! n ng nob 'ty reguiremen's more preciaely
from the operational standprint,

Current Status: Thia #0111 ¢ ort 15 ready t+ hegin in T} stland.
Implementation will he cor . ~reert with MERS program in T saland and
will, to some extert, re y vndats devele ped by MERS.

- - LI R TR P -

- Lo



- o e — ot —

M Tab 3

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

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

Description: Current practice within the USARPAC 18 to use a
wodification of the NATO route capacity for formula in calculating

logistice requirements for SEA. This formula, developed for use within
continental Europe, is not completely satisfactory for SEA; USARPAC
requested ARPA to furnish 2 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 analyeis 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 study 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.

-9
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Tab 3
Reguircment Mobiitv, Ground and Water
Task: Delt2 Mobility - Small Craft
Problem: The road neiwork in th.e Mekong Delta 18 meager,

Sut there 1s an intrieate tomplex nf rivers (snalg, and crceks. A boat
which can navigate a large number o1 these at high speeda can make a
significant contribution to mobilit there.

Desq ription, A program has been imitiated to perform research
lcading to the development of a light weight, high speed boat which can
substantially increasc military mobility in the Delta region of SVN. A
350 pound boat has been constructed of bonded styrofoam planks,
covered with fiber glass laminations. 1t 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 cralt
were used in several combat operations. Both the U. 8. advaisors and all
ARVN units having swimm->r suppor' hoats have been requested to furnish
4any available information regarding these operations. When received,
the datd will be assesscd and used as a basis for future programs, if the
vaire of sueh 1gands ated. At the reguest of the CDTC-V, the aVN Nival
Sh:pysrd | 55 il a protetype V bottom Funt, and conducted preliminary
tests with ir, Tha presen' design regaire # some modification, which 1s
how underw iy, A program 1o renos +te *he existing R&D hoats has been
untds rtaken of the SYN Naval Shopvard

AGLASSIH
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Tab 3
Reﬂiremem: 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.

Duscription: This is an investigation of the performance of cur-
rent amphibious vehicles in the Delta region, to develop desirakle
characteristices 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. 5. 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 goil, 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 overali Delta area is suitable for the
operation of this vehicle.

Modilications may be recommended, where appro-
priate, 1o 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
monmitored by ARPA; the Marsh Screw vchicle, using the Archinedes suruw
principle, and the air-roll vehicles.

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

ARYN, through the J(S, has requested the CDTC to
determune the feasibility of providing the M-113 with a sell-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 fisld eval-
wation. In order to test this device, and a possible means of providing
bettar water maneuverability, CDTC has requested ARVN to provide an
M-113, as a test bid, for & 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 wehicle, under Navy development,
and the Air-roll vehicles being tested by the USMC, aretwo such systems.

- 52 -
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Requirement: Mobility, Ground and Water
Task: Sine Disc Propulsion
Problem: To dete rmine the applicability of sine disc pro-

pulsion to problems of mobility 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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Reguirement: Mobility, Grounc and Water
Task: Catamarans
Pioblem: 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.

Description. The catamaran appears to be a promising design prin-
ciple for such a craft in that it 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
platiorm and 18 susceptible to local construction

Current Status: Cost estimates and manufacturers performance data
have been obtaincd for several existing catamarans. A study is underway
by the RAND Corpo: ation to analyse 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 deterrmine the
optimum armament suit for such craft and a prototype system developed.

il " -
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Requirement: Mobility, Air
Task: STOL Troop/Cargo Aircraift
Problem: To assess the usefulness of the Caribou aircraft in

the combat environment of SYN, and to test methods of improving ita
STOL characteristics.

Description. The Caribou is a twin-engined, high-wing meono-
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 knotes, 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 Asia 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 l1ft 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 supplies to
include a 300 pound payload drop glider, a 1, 000 pound payioad towed
glider, and & man-carrying "{lying jeep".

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

Current Status- A joint Army-ARPA contract has been lot to Ryan
Corporation 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 auircraft. (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 ronflidence factor. Initial problems
involving transformation from a "parachute” configuration, necessary to
establish orientation prior to inflating the wing, have been solved by
changes in the method of reefing the wing. Similar problems resuiting
from exit speeds of 110 miles per hour, versus 65 MPH used in the
wnitial series of tests, have also been solved, and 14 of the las 16 d~ops
have been successful. No completely successful radio homing drops have
yet been accomplished due to the concentration of effort on developing a
periormance envelope Mamually operated ground radio control has heen
completely successiul The present series of tests will provide additional
kine -theodolite deta and is o 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 early January 1963.

The (lying jeep" is undergoing limited engineering
1cet
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Reguirement: Aerial Pick-up and Delivery
Task. Anemometers
Problem: Develop a rugged, small, hand-held anemometer with

an easily read dial that 10 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 mulitary 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 device
is preferred, if one of sufficient ruggedness and reliability can be found.
A commarcially available hand-held pocket-size device with these charac-
teristics 18 now being field tested in SVN.

&7 -
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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 squipmant 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
golves the second problem mentioned above, the recovery of bundles
from trees. Army is continung its own research on the problem.
Further, it does not appear that ralaxing the present Army specifica-
tion will produce an acceptable item any earlier than the 1964 date
contemplated in the Army program.
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AGILE PROJECT 1V

COMMUNICATIONS SYSTEMS

PROJECT OBJECTIVE.

To develop required communications equipments, techniques and systemes
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 operationa and for control of support aircraft.

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

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

PROJECT BACKGROUND:

Friendly indigenvus 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
and vehicular transportation facilities. This requiremant 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
i» not uniquely designed to meet these specific typee of needs.

[t is also contemplated that conditions of terrain and vegetation will fre-
yuenily preciude the use of vehicular communications egquipment below
Lattalion 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 severe attenuation of ground-wave signals in tropical
mouniainous and jungle environments further restrict the posmbilities for
using radio communications equipment standardized for U,S. field army pur-
poses

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

CONDUCT OF THE PROGRAM

Phave 1 - Southeast Asia Environmental Research Program

Objective. :

To develop and analyse 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 determune com-
munications requitements, Lo 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 ionospheric conditions 1n Southeast Asia as they affecl sky-wave
propagation,

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

Condurt of the Study:

The agency charged with prosecution of the environmental 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
ARFA agent representative,

M
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Phage Il - Test and Evaluation

Ob!'ecuve:

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

Data Required;

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

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

Conduct of Phase LI

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

Phase [

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

Conduct of Phase III:

In thus phase of the program, ARPA will utilize appropriate service
agencies to contract for development of required communication® equipment
and systems to meet specific performance characteristics derived from
results of Phases [ and 1lI. 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
cquipment.

v b bt - -
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Requirements and Tasks

Tab 4

Listed below are those major requirement areas and currently active
tasks with which thic project is concernad. Succeeding 2’ o, - ~re summaries
of the purpose and .urrent status of excn task.

1. Communications Systems Research and Development

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

2. Tactical Radiu Systern 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-psack Equipment
{1} OKI TRP-4, lIF SSB
{2) Hhugh s HC lovZ, HF SSB

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

(4 A-510, HF AM

(5) AN/PRC-I5 (cxperimenta] tondel), VIIF-FM
C. Other Tadlical Equipment

(1) RFCA. 1iF SSR

{2} Collins vlb-T, HF AM nd SSB

#m;.-
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Hamlet and Outpost Alarm Communications Equipment

A.
B,
Cﬂ

D.

Chaff Rockets
Radio Industries Hamlet Alarm System
RCA Hamlet Alarm System

Ryan Special Concealable Alarm Transmitter

Power Supplies for Communications Equipment

A,

Mcrcury Battery Tester

5




Tab 4
Requirement: Communications Systems Research & Develupment
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
equipment 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 {requency 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, stmospheric noise 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 (USAERDL) is acting as ARPA's service agent, A con-
tract has been let witk Janrky and Bailey (J&B) to perform the electro-
magnetic propagation stud es in Thailand, and arrangements have been
made for the U, S5, Army Radio Propagation Agency (LSARPA) to send a
mobitle ionospheric sounding station to Thailand, with operations and main-
tenance personacl,

Jansky and Bailey have completed the Literature
anulysis and identified the specific gaps in required krowledge which the
progruam in Fhailand is designed to fill.

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

J&B have made a site-survey. USARPA intends to
sonduct gite-purveys and both J&B and USARPA intend to initiate their pro-
¢rams in Thailand during the third quarter of FY 63. {Prelimirary work
under tlas requirement was completced during the 4th quarter of FY 62 by
ACF Elecironics under Project YO-YO; the report of this work has been
reccived and distributed tu interested agencies. )

s i)
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Requirement: Communications Systems Research k Development
Task: Test and Evaluatior (1, B)
Prublem: To survey, analyze, and evaluate the environment of

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

Description: The capacity, reliability, und liinitations of exist-
ing indigenous military communications will be analyzed and evaluated.
The physical cnvironment of the Thailand region will be studied to deter-
rmne the special problems it poses for the operation of communication
cquipment. The physical serviceability and the performance of communi-
cAtlon equipment in tactical military field escrcises 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 specificativne for new and
modified equipment.

Current Statua: The U.S. Army Electronica Research and Development
Laboratories (USAERDL) is acting as ARPA's scrvice agent. Contracts
have been let with the Stanford Research lnstitute (SRI) and with Sylvania
{EDL).

SR1 intends to vcommence operations in Thailand
daring the third quarter of FY 63. The USAERDL resident engineer
T! ulawd will direct SR] personncl under the guidance of CDTC-T.

Svlvania (EDL) is iabricating or assembling the equip-
e 1 und shelters 1or ¢ base laboratory facility and mobhile field laboratory
facilitzes, which will be utilized by the SRI field team and the CDTC- 1 1n
Thatlind. Deliveries are siheduled to be made in Thailand during February,
M rch ind April, 1963.

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

for tactical communications by friendly indigenous forcea in remote area
conflict 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 awaiting the outcome of tasks 1A and B.
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Tab 4
Regquirement: Tactical Radio System Components
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 in other tactical situations as required,

Description: Modern solid-state circuit design offers promiae 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 requircment is that the radio be com-
patible with standard VHF-FM portable sets.

Current Status: {l1) Ryan Rifle Butt Radio VHF-FM

This FM transceiver 18 an encapeulated 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 inastalled in Lhe
stock of an Armalite AR-15 rifle,

The set 13 being developed by Ryan Electronics,
Delivery ol two experimental models ia 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 entirclv transistorized
arcuitry, This sct weighs aboeut 3 pounds with batleries and radiates
about 1.4 W at frequencies between 25 and 54 MC.

ARPA tentativelv plans to obtain models for ficld
evaluation during the «oming quarter.

{Contirucd)
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{3) AN/PRC-35 (Experimental Model) VIHF-FM

This set was developed under U.5. Army contract
44 1 replacement for the AN/PRC-6. It has not yet been standardized
by the Army. It is transistorized, weighs about five pounds, and pro-
vides FM voice at a radiated power of 0. 35 watts between 47 and 55 MC.

Three scts have been obtained for field evaluation
in Southeast Asia beginning in the coming quarter,

(4) Hughes RS-35 VHF-AM

This set 18 a very small and light weight (1 pound)
AM VHF transceiver developed under a goverument contract. Power out-
pit 15 about 1/3 watt in the 28-35 MC band

ARPA is iollowing developinent effort on this radio
4and has not yet determined whether to obtain models for test. One
difticuity is that the set 15 AM and, therefore, not compatible with current
standard field raan 4.



Six TRP-4 sets werc purchased and have been
given preliminary field tests in South Vietnam. The tests have not been
ronclusive 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 1n January, 1963. Delivery has been held up by technical deficien-
cies observed during acceptance tests. Present plans call for two aets to be
given engineering tests by USAERDL at Fort Monmouth.

The 115 Army has contracted for delivery of
4 sets, which are scheduled for tests at Fort Bragg and in Panama during
January.

ARPA will schedule tests in Southeast Asia when
the Hughes set demonsirates satisfactory performarnce.

{3) AN/TRC-77 {muodified experimental models)
HF AM; HF SSB

This aet was developed by EDL (Sylvaua) for
US Army Spewal Forces use. It is a 10 watt AM CW set weighing 1bout
25 pounds and operetirg in the range 3 - 8 MC.

ARPA bas contracted for modification of 10
TRC-77's to ini lude voice ¢ spubility for evaluation in Sovthedst Asia.

Plans have becn made to obtain 3 AN/TRC-88 which is
the AN/TRC-77 modified for single sidecband for evaluation in Southeast Asia.

Tests of buth of these sels are expected to begin
during the coming guarter in Thailand,

lcontinuea)




{4) Australian A-510, HF AM

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

Three A-510 sets were provided by the Australians and
will be evaluated in Thailand beginring 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.

- 4 o et e ok
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Requirement Tactical Radio System Componentis
Task" Other Tacticai Equipmem (2,C)
Problem* To provide improved communications equipment for

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

Description: Battalion, regimental, and division headguarters

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

Current Status: {1) RFCA, HF SSB

This set, br-ilt by RF Communications Associates 15 2
125 watt, 50 pound, high frequen.y, single sideband transceiver which
operates AM or SSB from 1.6 - 16 MC.

ARPA procured three RFCA aeta for evaluatinn in the
Command Junk as a long-range flotilla-to-base capabilily. Thease 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 Tests are underway and a report is expected to be distributed during
the next quarter.

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

The Colline 618-T 13 a mode: gh-frequency trans-
ceiver which radiates 400 watts PEP in single siv  snd and 100 watts on com-
paiible AM It has been standardized by the USAF lor aircraft installation as
the ANJARC-91 A jeep installation de~ignated as AN/MRC-95 including
radia teletvpe has been purchased by the US Army fur use in airborne units.

ARPA plans to obtamn several AN/MIRRC-9% sets for eval-
uation 1n South Vietnam as® a mobile tactical command communiciations cap
thaluty e ARVN un:its of battalion and larger size It is planned to arran, ¢
for evaluation of the long-range air-ground capabllity of the 618-T in this en-
vironment. Scveral such sets are currently installed in aircraft in South
Vietnam
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Requirement: Hamlet and Outpost Alarm Communications Equipment
Task: Chaff Rockets (3, A)
Piablem: Tec provide a rapid alarm capability for outposts under

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

Description: Existing installations of long-range radar provide coverage
cf » major portion of South Vietnam. The concept .» the use o an inexpensive
1ocket to deliver chaff to an appropriate altitude for detection and location
tining 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
wrcordance 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 naknown 1n 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 available early
in the next quarter, Preliminary test results are not encouraging for the
predarnt altitude and chaff capacity of the rocke! tested. Analvical studies
Yare een conducted by RAND 1n an attempt Lo determinc the optimum rocket
oni gr-ition, performance and probability ol detedtion,
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Requirement: iiamlet and Outpost Alarm Communications Equipment
Task: Radio Industries Hamlet Alarm System (3, B)
Problem: To provide a suitable alarm aystem which will permit

a timely Vietnamese military reaction to guerrilla activities i1n villages and
strategic hamlets.

Description: The system includes *en L/2 w2 alam transmitiers, ten
10 watt alarm transmitters, two relay units, and a terminal station with
automatic rcad-out devices which operate with the Radio Indistries TR-20
Village Radios being installed in large quantities by USOM in Vietnam. The
system transmits a narrow band tont 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 1n Vietnam during the past quarter,
This test system consists of five 1/2 watt tranemitters, {ive 10 watt transmitters,
two read-out units, and a relay unit. Preliminary repoets indicate that the
rystem performs beyond sxpectatiors 1n term= o' rarge, reliablity, and rase
of operation,

All three compirte systems ave scted !ed 1o undergo teating

in various arcas of Vietnam during the vom:rg quarier, » Yirnal report of
results is axpected during the quarter,

o ————
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Requirement: Hamlet and Outpost Alarm Communications Equipment
Task: RCA Hamlet Alarm Syastem (3, C!
Problem: Tu provide a sumply operated rildic alarm s i 9lem to be

used in villages to warn the mchile reserve ‘nrce s of Sigher echelons in
the event of insurgent attacks.

Description: The RCA system 1# 1 nariov-bar® FM, tone-coded system

using frequency selective relays with approjamately one-cycle band width.
This system is expect:d L0 extend the range ot communication consmderably
beyond that of a conventional veice system with much higher power. The
system allows the transmission of five different signa's from cach of many
remotely located transmitters to a basc s*ation rece.nver,

This is a completely sell. conturned sysiem whict was
developed for use 1n remote area conflict situations where the USOM Village
Communications Syatemn (TR-2Z0"s! 18 not installed. In addition, some of its
components can be utilized to adapt a variety r® standard military and
commercial communications to s3larm system 4; Mlications,

Current Status. RCA is now fabricating Jive transmiiter unita and 2
receiver-display units, Dclivery is expected in the thipd quarter o1 FY 62,
. This ayrtem, if 1% Fpr rites satin’yctor gy, will he g en
a field evaluation 1n Southrast A* 1,

One featuee of the = 2gr wty ' me ety e =c geanTal

apphcabilir.y s the | "0VI®I0T ¢ Beml.q,% N Tame™ saryr ol simpe’e
toded messagrs.

ThH



o g (T A m—" T g gl
Tab 4
Requirement: Hamlet and Qutpost Alarm Communications ipment
Task: Ryan Special Concealable Alarm System (3,D)
Problem: To provide a very small alarm transmtter, compatible

with the ®.adio Industries Hamlet Alarm System, which can recadily be
concealed.

Dasar nption: A transmitter aprroxamalely the size of a two-cell
flashlight which radiates a 1/2 watt tone modulated AM signal is required for
special purpose use i1n 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.

27 .
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Requirement: FPower Supplies for Communications Equipment
Task: Mercury Battery Tester (4, A}
Problem: To provide ficld 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.
]
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Combat Surveillance and Target Acquisition

PROJECT OBJECTIVE: To develop combat surveillance and target acquisi
tion techniques. systems, and devices which will enable friendly indigenous
forces in remote area conflict ssiuations 1o,

a. Detect, lora*e and maintain surveillarce of hostile units, basea,
stores and supply routes,

b. Detect infiltration o horders and incipier! amhushes or attacks
on cutposts and communities,

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

elements.

d. Improve the degree of mcHility an” *te ¢’ or* veness of logistic
support through betfer navigatior and pnint le.ca®ion an rerwle arcas

e. Exploit the knowledge of communic anions techniques and equip-
ment in location of hostilc bases.

PROJECT BACKGROUND:

i Gene ral Discusmion

Friendlv indigencan ferres n remo'e area ~or ite? situations are
seriounly hamperod by the ytherert od antage s of hos'ile elements which
can attack, withdraw amh ' wn e o ¢ logiet. wupre= ke agh dlandes-
tine methnds af times ard jlices Ve - our ehgow vg. Tris wivantage 1s
retlecterd by the adierse ratio nf '~ rd’'y 1n bpa‘sle farces neyeRrary to
achieve suppressior of guerrilias ape re rpents wh e b by heen nn the nrder

of 15.1. To oftret thia  andic 4, '=irr 1 ind'genous ‘orres urgently regquire
the enhancement of their camP> s, 0 s4* evp2s wF) b an he schieved through
the application o saperiog ager e vyt oA e wits to e problem of
vambat surve Hance ard *arges wr L0 50 0r,
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2. Lamitations 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 Aa general guid-
ance, it is expected that combar operations on the ground will net ordinarily
involve the use of standard armored vehitles. Alrcraft will in-lude hight
and medium helicopters, light tactical aircraft, medium transport aircraft,
and perhaps special purpose aircraft like MOHAWK,

b. Equipment for use by ground tacuical umits must be man portable,
rugged, and generally suited to operation in tropical maritime climates and
in diffic' * terrain. As general guidance, such squipment ahould be capable of
being broken down into individual loads ot 10 pounds or les« Power supplies
should provide for duty-cycle operation of the equipment tor at least onc week,

CONDUCT OF THE PROGRAM

The program i1s intended 10 be carried on in three phases an follows:

Phase | - Southeast Asia Surveillance Research

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

Specific Data Required

It 13 imended that *has study deselop the following datla by search
of available literature and through {ieid measurements as necesaary.

4. Adc-oustic and Seigmic

11} Level ol ac ' us'ic and seismic infensity produced by men
walking, singly or in groups in the sarivas types of terram and vegetation
similar to those of Southeast Awia.

12} Level of accoutie ntensity »f men speaking 1o each other,

Levels of accou=t1c and seismis intensily produced by
trran rris, ATTOTRYYP W8 . ind machine guns and light mortars.

- e dm ow
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{4) BRackground 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 attesuatior and diffusion data for arcoustir
disturbances under varying weather, terrain and vegetation cond'tions
applicable to Southeast Asia.

(6) Propagation of seismic disturbances 1n g0ils common to
the various regions of Southeast Asia.

b, Electro-magnetic

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

{Z) Ermassion of electro-magneti.. energy (detected by a mucre
wave radiometer), as a function of frequency, by individual soldiers armed
asin Para b (1) abave.

{3) Relative magnitude and frequency distmbution of the doppler
specirum generated by movemnent 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 Lthe magnetic field associated witk the
passage over the loop by scidiers armed as in Para b (1) above,

(5) Propagation attenuation furves for electromagnetic smisnions
in Southeant Amia as « function of {requency, antenna, i1onospheric and
atinospheric conditinrs, terrain profile, vegetation and climatic conditions
{Joint undertaking with Project 1V).

{6} Levels of background EM radiation aml nuise typical 'n
the area of interest as » funclion of frequency.

{7) Detectamlity of camouflaged holes in the earth and burned
caches of weapons by porfable and airborne magnetomelers of various types,
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c. Infra-red, Optical and Visual

{l) Intensity of the flash produced by fliring ol small-arms
weapons as & function of wavelength.

{2) Variation of optical contrast Lutween targets of interest
i typical terrain and vegetation background for a range of ambilent light
lesels from 1077 candle power to unobstructed suniigit.

(3) Apparent temperature contrast for individual soldiers
srmed as in Par b (1) above when viewed against typical vegetation and
t» reqan backgrounds and for typical ambient temperatures found in South-
st Abid,

{4} Propsgation and attenuation factors for the near and far
n ra-red through various tvpes of foliage found in Suutheast Asia both along
* . surface and from aircrait to ground, for a suitable range of weather
v anditions,

d. Chemical

(1) Cremical emanations which are characteristic of indivi-
dual soldiers armed a5 in I%ar b {l) abuve and of cooking and heating fires.

(2) Data un detectability of the above chemical emanations
as 2 function of range, weather conditions, vegetation and terrain applicable
to Southeast Asia,

13) Detectability, =ate of dispersion, and persistence of
ir.0is 4rt ficizl chemical substances which may be uswvd to contamindiv
v stje individaals,  This data should be for weather, vegetation and terrain
milsr to that o1 Soutkeaat Ania,

Coptlugt ut the Phane | Study

L wied that the study phase be conducted in two parts as fullows.

Pi.t )

The ageny . or agencies tharged with the proscowtior of the
| regram will p tnd vonduct « comprehensive search of available hiterature
med wordivation werh all o ppropriate offices ind agencies of the gove rminent
moorde v to wolied! &1 existing dat s ipplicable to the program. Part | will
¢ hidde with » gubmissine 'a ARPA of 1 speaific plan fur a measurement
prag e te Gll Cap in the data,

e o
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b. Part 1l

Part 1l will comprise the conduct of the necessary field measure-
ments and analysis of data. Data analysis will be directed toward identifying
fechnique areas which have definite promise of solution of the combat sur-
veil'ance and target acquisition problem

Phase Il - Investigation of Technigues

Objective

Te determine the applicability of specific techniques and devices to the
requi*ements s*ated abovo using the results of the Phase | measurement
program as 3 basis for the selection of promising techniques.

Data Regui red

in each case of a technigue, equipment, or device investigated, this phase
of the program will cetermine whether a particular approach can solve or
partly solve a requirement. Specifically the investigation wall determine by
analysis and supporting field measurements the following data-

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

b  Specific configuration of the equipment desired with respcct to
si1ze, weight, form factor, and concept of employment.

¢ Applicable detailed performance characteristics to provide a
hain = for development of hardware.

Conduct o” Prase il

* s 1mended that Service agencies be selected to 1nvestigate each promising
*v *nr3ue arey (radar, infra-red accouetltic and seismnic, etc.). These
iwercies will ronduct the investigations of techniques and devices, with
vnntractor ass:sfance as required,

No actual developmenrt of equipment or dcvices 18 placned during Phase 1],
Esery e‘ort will be made to obtain the required information through the use
ol existing malatary or ommer-rial equipment,

) R L . R
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Testa will be performed in Southeast Asiz only to the extent demanded by
environmental conditions which cannot readily be duplicated in the U. 5. 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 48 the required information can be obtained.

Phase Il Development and Testing of Equipment

Oblu tive

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

Conduct of Phase []]

In thas phase of the program, ARPA will utilize appropriate service
agencies to purchase or contract for the development ol devices whose
cFaracteristics have been specified in Phase Il

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

All field tests and evaluations will be performed under the direction
ol the appropriite CDTC with the asmiastance of personnel furmshed by
S r . e Ager*s [zom their own resources or through contractors.

~ o . -
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Requi rements and Tasks

Listed below are thase major requirement areas and status of
tasks 1n each arca with which this project 18 concerned. Succeeding sheets
are summaries of the purpose and current status of each task,

Surveillance Systemns Research and Development

A. Eruvironmental Research
B. Tests and Evaluation
C. Equpment Development

Aenal Survelilance

A. Maximum Aerial Surveillance {transferred to COMUSMACY
by Sec D-ui Direclive)

Ground Surveillance and Target Acquisition

A. Doppler Personnel Surveillance Radar

B Image Viewer

C TIARA

D. Dye Stain VC Grenades and Shells

E. Persstent ldentification Chemicals

F. Buried Metal and Subsurface Cavity Detectors

Navigation and Beacon Equipment

A. Navigator, Doppler Radar, Sel{-Contained

B. ‘'dentifacation and Location of Air-Dropped Equipment
C. Termvnal Guidance Berron

D. Tactical Maps

E. Patrol Locating System

Securnity and Protertion Equipment

A Junk Blue Book (Completed.-Book distributed)
B. Patrol and outpos’ Intrumion Detection Devices

- Bo
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Reguirement: Surveillance Systems Study
Task: Environmental Research (1, 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.

Desc ription. Environmental research will be performed on the following
areas
{1 Radiation and reflection characteristics and chermcal

emanations of personnel, vehicles, equipment and other posaible
indicators of hostile activity. ’

(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
characteristice of friendly indigenous forces.

Current Status:

({}] Special Infra-Red Measurements (TROPILAN])

ARPA/AGILE has provided funds to the U.S. Army Cold
Regions Research and Development Laboratory to augment Project TROPICAN
10 include measurement of infra-red radiation from small firea cmbedded 1n
tropical rain forests This program was completed during the past gquarter.
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 ol the results will be prepared during the next

HLLAYSIH
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{2) Special Foliage Penetration Research

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

(3) Special Investigations

A contract has been in existence since 1| April 1962 with
Deiense Research Corporation for 3 Guerrilla Activities Detection Study.
The contract was completed in December 1962; final repurt to be distributed
1n *he next quarter. Details of this study bear a classification higher than
that ol this report

(4) Basic Measurements and Operations Analysis

Implementation of Part [, Phasc | 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 WArmy Electronic Command to accomplish a literature
search and develop a planned program of measurements of environmental
parameters affeciing 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 initate the measurement program immediately
upon completion of the Part ! effort
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Requirement Surveillance Systems Study
Task: Techniques Investigation {1 B)
Problem, To 1dentify techniques for surveillance and target

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

Description Specific technique areas which require investigation
include
) 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 envirunmental
research program {o encompass a comprehensive survey of techniques.

T'h:is program will be implemented on a systematic basis as
results of the ¢nvironmental measurements indicate the possibality of
success ol 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.

'’n QU]
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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.

Deacription Development programs arc to be initiated as necded
and as permitted by the results of tasks 1A and B,

Current Status: Development efforta underway are reported within
individual tasks, below. The initiation of additional specific development
programs is awaiting the outcome of tasks 1A and B.
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R.gm rement: Aerial Surveillance
Task: Maxyimum 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 established over a

selected defense sector to nbsarve all major roads, railroads., villages,
ramlets and outposts around-the-clock. with varied {requency of appearance
over the same points. All unusual activity wall 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 that the effort was primarily of an
operational nature. This view waa confirmed by the Secretary of Defcnse
who directed that COMUSMACY :mplement the program of continuous aerial
surveillance.

Accordingly the task ent.tled Maximum Aerial Surveillance is

listed as transforred to COMUSMACY and 13 being carried out through the
use of MOHAWK aircraft.

.Qh
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Reyuirement; Ground Surveillance and Target Acquisition
Task: Doppler Personnel Surveillance Radar (3, A)
Problem. To evaluate available 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/PPS-4 radars were sent to the
CDTC in South Vietnam for evaluation. A preliminary field evaluation was
carried out and a report submtted 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 enlisted personnel qualified in this equipment have been
attached to VN units to assist in operations and provide guidance to VN
personnel and will also collect data on the evaluation of the radar.

CDTC persoanel, augmented by an officer and enlisted man from
Fort Huachuca, will assizt MAAG in the proper evaluation of radar per-
formance.,

Tests are underway and are expected to continue into the next
quarter. Resulis of this evaluation should provide a bas.s for deternmuning
oprrational suitabil‘ty, effectiveness, rehialnlity, ease of maintenance
and basis of issue uf man-pack personnel surveillance radar to friendly
nidigenous forces. .

92 -
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Requirement. Ground Surveillance and Target Acquisition
Task- image Viewer (3, B)
Problem: To provide {riendly indigenous forces with devices to
ass18t in night surverllanre and night firing. .
Description: Active infra-red devices such as IR weapon sights and

metagcopes are currentlv avallable :n CONUS. Selected itemes will be
tested to determune their surtability for use by friendly indigenous forces.

Current Status: ARPA has procured b rifles with infra- red weapon sights.

These devices are being evaluated at Trung Lap Ranger Traiming Center,
South Viet Nam.

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

A report of teste of these IR devices 18 expected during the next
quarter.

The US Army development program for night vision devices shows
promiar of producing prototypes which could be uscful 1o friendly indigenous
forces. Of rariiiular interest ia the direct view image intensifier now
under dr velopment. This devace will be obtained for evaluation for use by
VN unrte if 4 muprably small and light weight model can be developed.

" | e
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Requirement; Ground Surveiilance 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 stain
powder,

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

Current Stat.r During FY 62, the use of llum nataing Shell, 0 mm
mortar M8IAl to dispenrse the dve stain was evaluated. Results indicated
an insufficient area of coverage and inconsistent height of burst.

This task w1l! henceforth be reported under V. 3. E "Persistent
Identificatior Chemicala,

ra
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Requiremient: Ground 8. rie famnte and Ta rget Acquisition
Task: Pers stent ibert 11 shon Chenucals (3, E)
Problem, To oht: n and prov de teid on dlugt 1 o suitable

chemical materals which may be ds sprrsed 1 Foes OF INSL PR N Y aclIvELy
to contaminate the person or lothing « f beetties te 10 1hitate subsequent
detection, tracking ind identsfroation,

Desc riplion: Several poter® 11y trum sing  hemisosls are known whicn

have characterist cs suzl ¢’ fur tnves® y ton ss detechon 19d tracking ads,
These are

(ny Chemacsls whidl fiouresce under  Itra-violet and thus
are rcadilv detected by s« reening suepects, using an altra-violet source,

(£) Cremucsls whath priduce a lasting dt- coloration of the
slan which is readily dete Led tsually.

3) Chamicats whiih prode o dial native odors which are
detecrable 3y hum na

(L 1] Chenuc v s shoel proen o wdore whi Y are detectable by

dogs or by chemig il sensurs bt are n ' resdily defedt sble by the hurman
nose+,

5) Rt e durine anntopes ) o at bty long hall-1 ‘e which « an
be detes od by exist tig Pur! toen glita e =n

o owededl btV tase e Tasitor = of nwoans tor dhspensing
the myater U= aned dort 0 an 106 Hegoeme ol y e,
Currept Starae B T YSAry Q rrervoaster Researoh and Engineer
g Cummeed e he o, P Al G M v S Y M el
sq!lll.l‘ LI O s (LU ) W [} e vl e ns o o e hy trsined
dugs
S P b pevaned to ok tite g pueTota et pesn e and

I eatigafonn dorng *he cvr g ity P g = o el e vt r Lo s 0 chemi-

valdvreatoon and dornite o G leshimr o di= woadl ki v T gre entopy
Lion of puewih o s s, a2ty bapgy . el ol re ety underway
wall Y el e ) I LT LT T LI VT . : AT
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Requirement Ground Surveillance and Target Acquigition
Task. Buried Metal and Subsurface Cavity Detectors (3, F)
Problem: To provide portable equipment for detection of buried

nail boards, busied caches of weapons or othar metallic equipment, and
small subsurface cavitivs 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.

Current 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 suitlable 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 centinued tests of the portable mine detector in
5. Vizt Nam during the pas' quarter buth 1n fraining exerciscs and in opera-
tions. Results havc been gererally uneatiniactory 10 locating buried
weapons when the depth uf the weapon exceeded about two f(eet, At depths
of leas than 2 leet the detector, whict weighs 36 pounds, did detect various
buried met1l ohjects No fina: dete rminatinn aa to utilpv of this device
has been made. '

A number o romru rrial flirme have expressed interest in the

problem of designing suhsurface cavity deteclors 1n man-pack configurations.
Thus far. no saitthlc proposas has hwren recesved

- . a b ow Ea
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Requirement Na.ganen s~d Beacon Equipment
Task: Aerial Navigation System (4, A}
Problem; Friendly indigenous forces reguire a capability to insure

that their aircraf* engaged in aerial delivery firepower support, and
resupply of their suriace units can reach their abjective area and return to
base under all.weather conditions '

Description: The greater proportion o' ?he aircrait 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 i1n pruviding for the secunty

of the ground-based elements of 3 systemn wh ch must rely on a number

of fined ground stations widely dispersed places a premium on a system
which 18 self contained ahboard the aircraft Operation, maintenance and
logistica problems impose a need for a Bvetem which 18 usable aboard all
types of dircralt likely to be involved 1 e , a uriversally mountable system
rather than ore specially ta'lored to each separate type of aircrafl,

Curren' Statug The 1US Na:: bae bee~ ‘urn thed funde and requested to
procure for field evatust on 1r Scuth Viet Nam three models of the
RYANAV IV sel cortatred uriversally mountable doppler navigator.

These equipments ave ¢ be mounted n'he YAC | Camnbou arrcraft ¢n loan to ARPA
from the US A-my and s H ! a~d H 34 elicoj'ers«n South Viet Nam. Funds

have alro heen pro-ided totte IS Nar ' r pu= tase ¢! an LFE doppler
navigator io he evaluated 4t Fo** Ricke , A4 for ARPA by the US Army,
prov.ded the US N\ deterrmanew ko vt e rechnical detimencies previously
observed in thig systery ave 'rerm onrr  pu This deterruration i1n to be
made on the bas1s ¢ remer«ira’ g4 * s o /atemr hy the US Navy during
the toming 21 arier

it 18 planned ourning the ¢ guarie® r o estigate the feasiminty

of obtaining 4 romme~c. 1 v avalat le terracn avoidance radar for f1eld
evaluation ahosrd =plary wing arre rat*

UiULAJU
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Reguirement. Navigation and Beacon Equipment
Task. Identiflication and Locatirn of Air-Dropped Equipment (4. B)
Problem: To provide a device which will enable 1ndigenocus forces
to locate and identiy avr drcpped equ pmen’ cr supplies.
Description: The de "ce demired ¢+ a smal, battery operated radio

tranamitting device zapable ¢. emitting a coded transmission ‘or identifica-
tion of sir .dropped mater:al, Ground troops seeking to locate the air-drop
will be equipped witt radio receivers having a direction-inding capability.

Current Status. An abbrewiated development jrogram has been funded

with Ryan Electron:cs 10 o%.3in inter.m tes* modela of transmitter and
receiver units suitable for 'easibilitv testang. It 18 planned to continue the
program to obtain .ield test rnodeis if the .re'irmunary phase of the development
1 succesaful.

Other possible technical acproa“! es to the problem have been inves-
tigated. The mos! [ remising involves using 3 amall transmitter which can
be located using 3 DF Icop arenr a4 o1 standard VHF field radios such ae
AN/PRC-6 aor AN/PRC (0. No complete v sa*i1s’actory proposal has yet
bren received.
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Requirement N gat wr srd Beix on Equipment
Task Tactcal Magp: (8, I
Problem: To deterny ne o su-*shle mate al ¢cr which to print
tactical maps irr use 1n comhar nrd frone 1r Sou't Vietnam.
Descrigtion Map paper o’me v a'a iable does not retain it usefulness

when exposed tc tte cllmat.  c¢nd :one 0! §.E. Ama. A high wet-strength
paper or simi‘s materia 1v required ‘o with wand the Jlong exposure to
dampnes® ard '1g' temperitures requ red ‘or courte~ guerrilla wvarfare 1n
this area.

Curren® Status: Prelimirary investiga® on has established that high wet-
strength paper in a’ a1lable a* reaszorable cost in Japan, and also that
Vietnamese Armv Engireer Maj Retroduition Uni*s are capable of printing
miaps on this mater a

Daring *he rae® quar®er s ramgie 0 ''e Japanese paper was tested
for ARPA by 'te UUS Armv Ma: Serv ce aga nst US standards for hugh wet-
strength ragr=. The agmrpie ‘42 ad tng tan' h o the USAMS concluded that
the sampie had hreer Aamaged hvate rreaimer s ricr to the 'est and bhas
regrested adrd t.ona stects lor ¢ 5 yan v,

Mea al e SO0 b 0y LSt g we' wirengt! pater have been

shipped *o Viel Namr "o wrm 'y 4t sty ARVN capshibity to prant
maps on the mate it

- L)
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Tab 5
Requirement, Navigation and Beacon Equipment
Task: Patrol Locating System (4, E)
Problem: To provide an improved capabilitv for a patrol to locate

itself with reliamlity and accuracy.

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

Current Status: ARPA 13 following evaluation of the Bendex- Pacific
PFNS system which was developed f{or 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 aircraft receivers, It is Lentatively 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 Egquipment
Task. Junk Blue Book, South Viet Nam (5, A)
Problem: To provide a background of data for the problewm 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
characteristics of each hasic type of junk, to include working habits of
fishermen, distinctive featuras 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.
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Requirement” Security and Protec'ron Eg.iymen?
Task Patrol and Outpos' ©°rus on Detection Devices (5, B)
Problem: To obtain and evaliate devices vairh w 1] facilitate
deteciion of the approach of hostiles to a pat rol or nutpcst perimeter.
Deacniption: Light-weigh! portalie nirisicn detcs® on devices are

required 1o perfmt an outpost or patrol fo obta:n warnirg of 1=« passage of
a temporary defensive perimeter. This task en am; «snce v aluahion of
various deteclion devices which Fave prom A v thup 4gri-ration,

Current Statuas (1) Effori in developmen® of a remofeiv srmed seismic
mine fuze actuator by Melpar for the Prcatinny Arsera’ has been supported

by ARPA. Development af the exrerimental Fardvare 12 essentially complele.,
The devire appears to he too comrlex 3* 4 supenpss ¢ “ny gere vy} appiication

in counte Finsurgency warfara

(2) Action has been in.tiated tn cb*ain tvom Scope
Incorporated, models of 3 break-wire irtrusior slarm device. The devices
should be delivered during the next qiarter ‘or eva waticn in 5. E. Amis.

{1 Tt s planned 1o oht3in mede’e ¢ 0 hreak wire device
o' a different tvge developed by the US Army Finc =pric Researrh and
Development Laboratory tor evaluation d.rivg ike ne #* g srier,

(4} NOTS. China Lake har heer jrov ded with funds to
perform experimen®s with aeisrmu: detecto=s in detertiorn. of walking men.
It 18 planned to perform ‘1eld exper.meniain Tha. i d wth seoamie delectors
as soon as swiable equipmert can be oba red varicus propeeale are being
evaluated.

(%) Field experimer®a were pe- remed tn Trailand with
accousticdiiac®:oral microphones fo deernurne it e 1 ¢rtial urefulnesn of
such devices, The exprriments indicated *ha* | *a pne=1™ir ‘p detect men
walking and talking at ranges appreciably greater *har 3 josp-ble witk
unaided human tearing. Addtioral evpermerts s 'k 4 (rast o devices are
rlanned as a part of *he ervigor merrsl rracsyrerinie ;ergram
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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 {ields where
military factors are interrelated with political sociological or economic
factors, The project also provides for centralised management and control
of those AGILE efforis which because of sensitivity, 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 invesugations and analyses of insurgency problems
to the development in ths U.S. of hardware and other items designed to
011l 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 entail varying levels ot effort both in terms of funding
and manpower.

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

Listed below are those major requirement areas and the status of tasks
in each area with which this group of projects 18 concerned. Succeeding sheets
are 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. Anthropumetric Research
3, Food Control
A. Crop Destruction

4 Milntury Chemasic,

A, Dvichation

5. Psychological Wariare

A. Psychological Warfare Equipment

6. Rations for Indigenous Personnel

A. Tactical Ration

7. Medical Suppiise» and Equipment

A. Medical Kits

8. People Detection and ident.fication Eguipment and Technigquen

A. Milhitary Deg Breeding

107 -
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Requirement: Village and Province Security
Task: Vietnamese Rural Security Study
Problem: To :dentily tasks which may appropriately be undertaken 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
wid analyms of the Strategic Hamlet Program, which 18 the rural security program
of the GVN. The team identified, on a priority basis, RAD tasks to which it telt
ARPA's resources could most profitably be directed in an effort to improve the
cifectiveness of the program.

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

- -
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Regquirement. Human Factors Study
Task Anthropometric Research
Problern; To assist indigenous forces in collecting and compiling

data to provide a sound bass for engineering desmgn of i:ndivadual 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 bern 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 s scheduled
for the spring of 1963.

5 s
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Reguirement: Food Control

1 ek Crop Destruction

Problem: To deny indigenoualy-grown {ield crops to insurgen! personnel.
Descrniption: Thiz information has 3 clasmfiication higher than that of this
report.

Thnis tnformation hiaw & classification higher than that ot this

Oy #m
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Requirement Military Chemistry
Task. Defoliation
Problem: To identify the most feasible agents and systems for

defoliating vegelatiun 1n order to improve road-side and jungle visibility,
thus aiding friendly surveillance and reducing insurgent ambush opportunities.

Descriptio: Involves laboratory and field efforts to improve existing,
and develop new. herbicides and disscmination equipmert and techniques,

Currcnt Status- Large-scale operational testing of defoliation agents,
equipment and aerial dissemination techniques has been conducted successfully
and subjected to an extensive technical evaluation. Reports have been issued
and circulated. De.clopment, test and evalaation of modified and new equip-
ments is underway in the U.S5. A major RLD effort on the screening of new
agents har been formulated, together with a test and evaluation program which
will culminate 1n field testing in Thailand.

e
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Requirement: Psychological Wartare
Task: Psychological Warfsre Equpment
Problem: To 1dentify and deterpune the most suitable solutions for
indiger ous psvchological warlare eguipment nrohlems
Description: New ur improved items of pevihologicoal wartare equipment
are tested and evaluated against indigenon 1equirement <,
Cirrent Status A report as expected shortly on the results of hield

trst and cvaluation of *oice amplifiers 1in Vietnam; prelyminary testing ind

et .lushion of mobile audio-viaual units *n Truland Fas been completed, and
similar work with a recently supplied gascline-powered, man-portable public
addrens system is abont to tommence.
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Requirement: Rations for Indigenous Personnel
Task: Tactical Ration
Problem: Develop an acceptable, nutrnitionally-adeguate tactical

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

Description: This task involves the developmen' of a ration for use by
indigenous Ranger-type units on special fieid operatiors lasting a marimum
of ten days; the individual ration for this period shnuld net weigh in rxcess
of ten pounds. Indigenous tastes require, at a mirimum, the inclusion of
rice and sauce. In addition to component requirements, processing and
container problems must be solved.

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

Army proposal for an AGILE-sponsored program to aczompl’rh component
development, packaging and process deaign for combat raticny for Vietnamese
forcecs. In a related action, a quantity of the Army's Supplemental Individaal
Combat Food Packets has been provided for test and evaluation by the Royal
Thai Army.

M---h G h
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Tab 6
Requirement! Medical Supplies and Eguipment
Task: Medical Kats
Problam: (1) Develop surgical kit which can be used by indigenous

personnel with much less training thaphysicians but who must provide treatment

of greater scope than that ordinarily associated with enlisted aid-men; (2) Develop

an alternative for the sterdard first-aid packet, which does not provide sufficient
JSoemsg to satisfly the indige. 9 kit requrement,

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 kil contains items designed for problems ranging {rom
water purification to simple wound bandaging.

Current Status: {1) Re=zutte of field evaluation in Vietnam of aid-man's
kite, using Special Forces and medical personnel, are not yet available;

i2) A quantity of specially-adapted individual aid kits now is being tested and
v+valuated by indigenous personnel assigned on aspecial missions.

< 3 A T

- - .

=

14 .



—=
SRR

ST T i
M

Tab 6
Requirement- People Detection and Identification Egquapment 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 Smigon has

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

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

are quite unique and several are oot yet solved. A final determination of

the future of this project 1s dependent upon an evaluation by COMUSMACY of the
utilitv of military dogs in Vietnam. This final determination is expected in
March, 1963,

—Mu




M

e b5,

AGILE PROIECT VI

Tab 7

TECIINICAL PLANNING AND PROGRAMMING

PROJECT OBJECTIVE

This project provides for operut'ons tesearch in the 1dentification
+ 1 requitements for new or impro.ed counterinsurgency weapons and equipment.
Through data acquisition, 4nalysis, and the application of interdisciplinary
s¢ientific techn ques to the analys:s of m lntarv and related civil problems,
this project points the way 1o rew deas and requirements helps establish
privrities and helps irtegrate ARPA « ~cinter:nsurgency RAD effort.

RO EC! BACKGROUND

The developmem and va! dat or of R&D requarements in the counter-

*SUrgency a“ea requ res a rumber of broad inputs. There 1s general agree-
ment that insurgen? warfare as prac’iced loday, 18 composed of a number of
\“teidependent and inseparable acuvities 1o name a few' intelligence,
peycholog'cal warfare ezonom : warfare malitary operations, and politucal
activity. Within the U. S, Gorernment e'Yect ve coordination must be main-
tained among the agencies and departments concerned. [t i3 incumbent upon
‘tose agencies of government .mvolved in counterinsurgency 1o look beyond
the area of tounterinsurger:cy oo which they are chartered to work and con-
sider the effect of their actic™s on the other areas In the particular case ot
AG'LE R&D requr=men*s must be thorougkly rescarched tu avoid duplication
a~d 'o assure that courterproduci* e ne= te houca! side effects do not occur.
Mt "ecver 8 mue AG LE itselt = organized into functional technical arcas a
~tn lar requrremer’ ex:t91s ‘o provide an crormaonal 1tertace within AGILE
ind to onzider new requiremeris from an « verall point of view. The rssion
tetfe g thee fusit or Tnr ARPA/AG LE Fas been assigned fo the Techmical
P am rg and Progeamni g P e 1,

A* *h= prereq  °i ‘o~ ke cdees = gt v of RAD requiremenis 1s the
ot avdaralysrs ot sutf 0 1 U ddata Abthough much date dready
cs * " m vreent and past expur.en es T (CUNICTINSUTEENCY OpeTalions, data
v g~ ard a ivsis v Ll be a cort nu.ng task. Offensive and detersive dox -
1f 2 ard ta ! 4 are mo' 1 ¥ad an nuproement or variation in one generally
s 'e 1= the «he. ter  th g o p 0 aet g%l urn ¥ capont ard sauipment re-
fr3) rements The ngrident rf +u ot =% o a3 a1y 'rom wne tact 3l wriagtersn
' wreth v and thie da'sm <' ot rlas v L oright and aralysed to prooade
Setrer onderatand @ ol the 0 ot L em e 20 dert fy val d regquirements for
RDTAE getinery. Arcrllaty bat st ciie v mpo’ tani ar this connection is the
i Tt dne ¢ o o dala 470rage ta d 1y which van - orve a= the ‘collective
LLICHES I A BT L LN Rt ey (1 e T'h hr. al Pla ning «nd Programn :ng
| TR *emert du e opment tor ARPAJAGILE
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PROJECT DESCRIPTION

I. Data Collection and Analysis

Some o? the broader and more basic activities are:

a. Enwvironmental: This includes collection and analysis, from
vxisting and new sourccs, of data oo topography, soil mechanics, plant ¢oology,
« limatolugy and geomorphology.

b  Military: This includes data collection and analysis on
sinbushes, miltary casualty statistics; firepower paramcters and target
1ra1ys1s, transportation systems, mobility systems; airpower, boat, lake and
r.ver warfare, night opcrations; border security; and food control and internal
securily 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
hebavior germane to the establishment of RkD requirements.

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

Z Data Swrage and Retrieval

Since more and more basic dita ‘s becoming available or 18 being
retrieved from s present locations, th's project 18 determining those areas
whk b may he tmerable to automoatic storage and ret ricval.

e BT ——
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REQUIREMENTS AND TASKS

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

1. Data Collection and Evaluation

A. Survey of University Research Potential for AGILE
B. Pbysical Environment Methodology and Data Storage
C. Vegetation Effect on Munitions

D. Fieid Communications Systems Performance

E. Medical Data on JTF 116

2. Air Power
A. Air Power Analysis

3. Ground Operations

A. Paramectric Study of Firepower Requirements

4. Insurgen' Force Threat Analysis

A. Morbidity and Casualty Studies
B, After-Action Report Study

5. Histonical Studies

A. Svmpos'um on Guernlia Warfare

B, Lersncns from t: ¢ Anti-Huk Campagn

C. Algerian Study

D. Analyss of Laotian Operations (Transferred to DA/OCRD)

©o. Border Security Systems

A. Border Surveillance and Control
7. R.N‘O&Luﬂtv
A. Ambhush Pit‘erns snd Counter Techaiques

N

A. St.dics ol Nor'~east Thailand
120 -



SONPTIDEN T

S ISR R R -y
Tab 7
Requirement: Data Collections and Evaluation
Task: 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 and 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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Requi re me nt Data Collection and Evaluation
anh Flis» «a]l Environmental Methodology and Data Storage
Pr: blem Virtnally cvery aspect of remnte area conflier is influcnced

b the total local env ronment  1F s has besn found 1o be cspecially true 1n the
vidy ot gromorphology «""mat lugy and p a3t ecology. The arderly scheduling
o RuD eftory in geveral hardware nelds 1+ heing delayed by the luck of certain
f herical eny ronumental data and the lack of orler 1n such data already
a able. Whriethe ole 1 = avdspe . processing of certain specialized
- renmental data for Siutheast Asia MERS SEACORE, SEASURE and
Deseliationg 16 alreadv under way or approved for the future, there 15 already
3 wealth c¢f more general phys'cal environmental data which 1s neither
y~tematided, related or in many cisvs readily retrievable. There 15 at
present no methodology which relates these arious factors of the physical
trvironment 1nto a total picture vsable 1in 1 specific RaD effort nor 15 there
en a4« lassification system which permits us 1o talk about two "“jungles
+ th any degree ol assurance tha® there s any real il ity

Do :iption Efio=t will be addivased to

a. Identitying the data requircd for a total physical
o r o ronime ntal descriplion

b, Identriyirg *he cr.'t 4l parameters as detenvined
v ™e reeds ! RDTRE fur ir cadiv oree vh o Yot gnfluency selection

v oy data

v Deveioping « misthodology which will permat the
1=ttt ookl 19 and handbing a0 perr nent data by whatever agency inay

[ dred

d, Detary nugvht o available r becoming available

van shing sgvncores ad sigueat ng 1
4 12 TR 1 ooy la's e Ll W fRSrL Jur
Fale EEonosuppest of iroeesdt, - .
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L oane Tab 7

t. Testing and verifiration of the m-thodolcgy and data.

g- Eastablishing 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 precise location of field data collection points will be made
available to the CDTC's during the first quarter of 1963. Work on the balanre
of the sub-task will begin during the latler 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 mulation of data on the location,

distribution and characteristics of specific botanical species in the forests
and jungles of Thailand This study should produce data easential to the
development of accurate, reliable weapon delivery systems affording opti-
mum fuging techmques 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, 1. B.

Current Status. Field collection of data 1s proceeding well. Old lorestry
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.
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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.
Nescription RAND personnel are to gather data on such factors as

*raffic distribution by precedence and time, message volume, delay time,
traffic volume by station and net and stution down-time, for each type of
operational umzt. #

Current Status: Field data collection is essentially complete and
analywis (s under way. Tha final report is due in the first quarter of 1963,
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Requirement. Data Collection and Analysis
Task. Medical Data on JTF 116
Problem: To obtain data from whick to make a stat:anical smalysre

of the medical problems of troops moved 1qto Thailand wat: JTF 116 and to
obtain evidence on the inflnenra of medical factors upon the effectivenesr=
of a military force moved 1to Thailand,

Description: Tte indivadual medical recorde of 2611 enlisted mer nere
examined {or the period of their stay in Thailland [ifprcximately 90 daym

and for a period prior to arrival (approximately IR0 days,. Tte Force
wncluded elements of the RAF, RAAF, a New Zraland Special Air Service Unit,
battle units of the US Marines and of a US Army intanizv Lavision and 2

US Army Logistice Command.

Current Status: The basic findings of this study aprear in Quarterly Retort,.

CDTC Thailand, 1 October - 31 Decemher 1962. Altkough *ke expericnce
of JTF 116 in Thailand was satypical, 4 rumber ¢f interesting ,;0intE were
developed. notably the incidence of malaria ard the lack of in dence of
disorders caused by heat. The diarrheal problem was acute during the
inttial period but came under control quickly, This study will he made
aralicle to ainterested U.S. and Commonweallt cammands,

o T ————
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Reguirement: Air Power
Task. Air Power Analymis
Problem Air support of counterinsurgent opcrations in South

Vietnam has been provided within a framework that may not neceswarily
have optimized operational effectiveness. Future uperations should bene-
it [rom a carefully structured analysis of the air support function and the
delineativi uf heretofore unexploited potentidl of air support resources and
related counterinsurgency tactics

Description The basic goals of the subject study r= (1) to
determine the effectiveness of current indigenous air sperations 1n South
Vietnam. (2} to lormulate new concepts of empluoymernt of air power and;

{3) 1o establish equipment requirements for an optimised "air power system"”
for Victnamese forces These goals are elastic in that the study may con-
sider operational elements of greater or lesser magnitude when appropriate.
Air power equipment requirements will be determined in terms of required
rharacteristics for aircralt, ordnance. support electronic and communica-
tion svstems. Taclics 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 reconnaissance attach surveillance, close
air support, cscort. imterdiction, tactical troop movements by air, armed
helicupters logistic support. command and control To be totally meamngiul
t'us study will have to be carried out by 2 group representing all of the various
scrvices who have an interest in this subject

Current Status: The air pcwer analysis rrscribed above was onginally
proposed by ARPA 1n the Spring of 1962 Subsequently, JOEG-V was
established and this analysis fell more properly into 1ts sphere of activity.

A proposed plan has been submitted to COMUSMACY by IOEG-V for the
conduct of this study. and the ARPA RLD ¥icld Unst will partiripate to' the
extent that e function of defining R&D requirements 13 1vmived.

. - - o

T iy e ST PRI
« [




Tab 7
Requirement: . Ground Operations
Task. Parametric Study of Firepowsr Requirements
Problem:* To determine ind.vidual and smal] unit weapon
characteristics for ground combat 1n remote areas.
Description. A study of targets in SYN, current weapon inven-

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

Current Status- Final reports on all phases of the pruject are due 1n
March, 1963,
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Requirement- Insurgent Force Threat Analysis
Task:' ' Morbidity aml Casually Studies
Frobleu. To letermine the specific causes of RVNAF casualues,
‘ as part of the analysis of weapon and armor requirements
Description. Accumulation of data on casualtics with an analysis by

ciuse and rate. This analysis will also show the cifectiveness of enemy
wounding agents and the value of steps taken fo reduce this effectiveness. It
will also indicate requirement areas for RDTLE to reduce specific types of
casualties.

Current Status. After a number of delays, the proposed data collection
ey been approved. The RVINAF Surgeon General hes direcied the compiia-
tion of data from all RYNAF military hospitals lor the ysar 1962 Analysis
of the data should begin « ¢ the first quarter of 1963.

U o e e
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Reguirement: 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 RDTLE attention.

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

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

A reviged form has been devised and submitted 12
RVNAF. Other methodr »f data collection are being ronsidered as a mi2ns
of cross-checking data.
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Regui rement Hastorical Studies
Task: Symposiurn on Guerrilla Warfare
Problem: To bring together 2 variety of experience on guerrilla
and counter-guerrilla campaigns of the past.
Description: A group of people who had active experience in such

encounters as Malaya, Algeria, Kenya, Philippines in World War II and
the anti- Huk campaigs participated in a symposium arganized by RAND
to discues their experiences and to identify counterinsurgency technigues
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 in the Philippines

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

rely heavily on Filippinos who were actively engaged in the campaign. The
imtial work will be to assemble a fairly detailed history of the Huk cam-
paign emphasizing the moves and strategy of both the ingsurgent 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.

- . L L . -
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Requirement, Historical Studies
lask Algerian Study
Problem : To produce an analysis of the French effort in Algeria
{roin the level of the company sized unit.
Description, A RAND consultant who served in Algeria is to prepare

a definitave seport of his experiences in company level countennsurgency
activities.

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

- e e et . - .
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Requirement: Historical Studies
Task' Analysis of Laotian Operations
Prahlem:* To devive "lemsona learnad” fram the U, S. military
involvernent in Laos over the past few years.
Description. RAC will gather rclevant data from after-action

reports of the White Star personnel, oral del riefing of these and other
Laotian veterdns, 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 perior-
mance by the Laos in this type of warfare

Current Statua: Project tranuferred, the request of DA, to OCRD.
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Requirement. Border Security Systems
E & Border Surveillance and Control
Problem: To ascertain the feasibility of effectively diminishing
illicit 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 {inal report
due in early 1963,
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Reguirement: Route Security
Task: Ambush Patterns and Counter Te.hnigues
Problem: To establish a data collectron and analysis system

frem which ambush patierns can be determined, and proper counter
techniquee and equipment developed. It is expected to be a continuing pro-
blem as the enemy revises ambush techniques 1n response 10 improved
counter-techniques. Particular emphasis is placed on the security of
vehicular convoys, although investigation of both raflwav and waler
ambushes is also being examned,

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

Current Status: The {irst report on convey ambushes is in prepara-
tion and is due January, 1963. The team is in the process of cnllecting
and analyzing in the areas of railway and watcr ambushes, and interim
reports are expected in the | sl Quarter of 1953

m"wm
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Reguiremecnt. Sociological Studies
1.3k Studics of Northcasgt Trailawd
Problem* To determine most likely sources of social conflact

in this area, concentrating on those local problems and attitudes which
can be exploited by the Commumniets,

Description. A team of two to three RAND analysts who are special-
1ste on Thai problems will spend 4 - 6 mon'ta in the Northeast jart of
Thailand concentrating on the following substant:ve problems”

1. Village views of its problems
2. Government authority at the !ocal level
3. Contrasting view of local authoritie=
4. Leadership patterns
Current Status The Tha: government has nol been willing to have

ARPA unde rtake 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 indefinitely, however, and hopefully a study herein
outlined can get underway oh an integrated basis with the Tha: study in
FY 64. As aninterirn measure two RAND personnel bave completed a
study based on an analysis of data available in CONUS. A report ie being
prepared {or distribution 1n February, 193,
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AGILE PROJECT V1l

Research ard Exzloratory Development

PROJECT OBJECTIVE:

To provide technical support for the other tasks of ARPA/AGILE
as required. In many instances, 3 requirement which falls within the objec-
tive of onc of the other AG!LE tisks cani.ot be met by meons of extrapola-
tions of present science ard *echnolog . In such an iratance, exploratory
development of one or more met-oda of ackieving 3 sol:tion to this task
would be initiated under Project VIII, Similarly, where occasionally &
requirement does not clearly fall under the other AGILE task objectives,
Lut requires scientific or engineering research or development, AGILE Project
VIll conducts such programs. Af the present time, a series ol such tasks are
either underway or must be inmitiated,

1. Ground Mobility - In support o! AGILE Project II, an investiga-
tion of the means of providing security to the railnays of South Vietnum has
been undertaken, The provision of 5 sccure method of railway transportation
in a country engaged in counterir- urgency warfare :2 a form:dahle problem.
The very nature of a railway syntem, in that it is easily identifiahle, repre-
sents a fixed network passing vver manv hundreds of miles of terrain and
contains within its system innumarable mochanically vulnerable points such
as bridges, culverts, switckcs, cits, tunnels, etL. makes 1t not nnly a
logical target for insurgert rir o s ' - lpc nne of the mast di "lcull to defenr,

2. Improved Indis ddual Com*.t Eguipment

A, Clotting & Frotwi sr  T'.a suh-tank iz heing devoted

to the research and deve'cotier® 10 s=<<ar *¢ preade “ew moater als ant.
able for clothing and foo%we ir o 'e < @ 1n Sput eas® Anuin arer. Due to
the severe climat:c conditicn® & ' = «xtreme burmidity, high temperatures,

wet terrain and a large numl ¢« - 07 delcierious organinms such as fungi and
ingects, development of niw rieter 1la ard methods of fibrication for combat
equipment and clo’hing 18 nece<sairy, "m addition, anturopometric studies have
been 1mitiated {under Projec V| ' in<ure that the newly ae eloped 1tems are
tailored to the physical charac nvistyre o the indigencus forcen,
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3. Defensive Barrier Items and Explosive Devices

Over three thousand strategic hamiets have bren constructed at
this time and a total of approximately eleven thousand will have been con-
structed when the nprogram is complete, It is exiiemely important at this
Lune o provide defecutive measures fur ‘heae hamlers whict will enable
them to successfully resiat the VC pre~sures and ve*  5° 'he sune Lime
will be sufficiently low cas! to make fei1a bie tod =1 . ute thene delunsive
measures throughout the entire hamiet system., Some ol 'he mersures which
are being investigated are mine barriers, better hamie! area lurmmmnation
and impioved armor materials

4. Speccial Purpose Weapons

in support of AGILE Projert o thiv ' sk i- tn'erded *c p.cvide
tmitial research and feasmibility studie~ o new *echniques and mare - tale apph-
«able to advanced weapons systems Sub tasks winch tall wi*n nthe rcope
of this etfort are studies of new flame producing materiazs ultra h:gh nten
aily sound svstems and fuel-air explosives

5. Remote Area Power Sources

This task is being established for the purpose of improving the
ability of forces engaged in remote area conflict to obtain sour-es of clec
trical power for operation of communication and detection devices in areas
where conventional power sources are nol readily avaliable

6 Air Mobility

A. Assisted Take Off This *ask in undertaken .»n support of
AGILE Project [II A continuing problem in making ellective use of air.
craft in remore area conflict 2% *owe need to be able 15 use srnall unimproved
firkds subject to severe chimal;  ondilinne A study of ali poasible means
of assisting take-off [rom unprepared fieds showed that *here are very few
means of assisting an urcraft whic! o le'fe thar ‘ke ortertional ATO

bottle llowever, the problem r v *r mpo-ed the 1ecras 'y 0l MON
ialming on-site stores of heae . ‘e 4 wlrrtow, e Tien esigation
of some new devives whic h m gb . 7 ] oobhlem ront e s

BD. Remote Arca At 11 ) Du: *a 'the unusu: hoeh mo sfur~

content and ucidity encountered sn tu SF Aslan aiva 80ils the .onstrig
tion of alnstrips 18 extremely ditl. wi*  Thus task has bern entaklished to
develop impiroved arrsty p cersfruct s nomethods whit b will Le suitable re
this area
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Reguirements and Tasks

Listed below are those major reguircment areas and the status of tasks
-ith which this project is concerncd. Succecvding sheets are summarive ol
the pusnose and the ci rrent status of each task

1. Mobality, Ground

A. Railway Security

2. Improved Individuai Combat Equipment

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

€. Nail Field Clearing Device {Appears as 7 - 7 i OO o

‘viensive Barrier Items and Explosive Devices

A. Village and Outpost Security
B. Lightweight Armor Materials and Protedtion
C. Camouflaged Anti1-Personne Mincs

4 Special Purpose Counterinsurgency Weapu...

A. Fuel-An Explosive (FAX)
B Helicopter 1rap Wiapon

4. Roemote Area Power Sources

A  Thermoclectiic Generators
B Hydroelecirir Generators
A. Ass:sted Taike -O01

D. Remote Area Aizstrip
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Tab 8
Hequirement Mobility Ground
Task Railway Secu-ily
Problem The Viet Cong ave "ampering the effective une of the

Tailway both by shooting at the train c rew and by destroying 1rackage.
The disnruption of the schedules comes from destroying the track, setiing’
aff mines under the rails, wliuch also destroys the lccomotive or« . ., or
fromn blowing up bridges.

Desc ription: A train inciden’ after.action forma® was prepared and data
collected. Ag a 1enult, the following were identil.ed 48 being worthy of fur-
ther »veatipas o ()) High powrred 1adar pulses to detonate emplaced mines

Jiead w the train. (2) A portable defonator wire cutter lor dudding rmines.
+ 3 Aar surveillance.

Current Status Compilation and 1ibulation of railway inadent data con
finucs at the GDTC-V. The CDTC has ¢ ied through the JGS that two
GVN railway security personnel be placed un TDY wath the CDTC to pro-
vide needed guidance and informarion relatine 1o YN rail operations.

A proposal has been received from Picatinny Arsenal on the use
ol mgh powered radar to detonate those railroad mines which nae glrrtiric
detonator» Information on the type and construction of railroad mines used by
the VO .8 being collected so that criteria can be formulated fo: the radar per-
formance required.

Dvsign and engineer ng studies are being prepe-ed for a portable
detrpnating wive cutle.,. T'us wire culler will he denigned for attachment to
the torwasd car of a trawn to pick up and rut eleciric mine detonating wires
W the wire point of eniry wntc the 1. ! cad F.1" 0 After-action reports
riwow 1he wires are e)ther on-top of the gromnd ond lightly camouflaged or
bur ed to a depth of 4 centimete «

A surve'llance us ng the Mot awk has been sufficiently eflvotive in

1*m first phases wo thatt ¢ tave been no ambushes «ince the masimum aair
v, e Varee wis started, On one oo ason the are raft spotted a placc in
nt railrovd wnere *he track | ad Lieen removed The a reraft wae able to

« 41n the train and stop it so *ha* no damge accurred fo the tram.
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Tab 8
Requirement Improved Individual Combat Equipment
Task: Ranger Pack
Problem: The stature and we:ght carrying ability of the Southeast

Asia forces differs sufficienrly trom that of the US coldiers o requare 1hat
carrying devices be designed specifically for rhese forces. One such item,
4 pack v be used by ranger troops 1= being developed under this task. Three
approaches to the solut:on of the above requirement are being investigated.

{I' The local manufacture of packs 1n SVN.

{2} The procurement and test of paiks which are avsil.
able :n CONUS and might be sustable tu the S5VN furivs

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

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

Current Status; An evaluation program by "he CDTC V 18 currently
underway to dvtermine the suitability of the hip pack load carrying method.
Of the ten packs on hand, nine are being used for evaluation testing and

one as a model for design, wngincering and anhroporieiric studies for pro.
duction of a park frame enstabla s o Aname 4g 8 0L e
he.n designed and fabricated hy NOTS and 158 tu rently undergoing evaluation
in CONUS. The design fc» this pack was derived from extensive studies of
the rquipment and expel.encea of proirssional gusdes and mountaineers.

- - e et
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Tab 8
Requirement Impreved Trd.vidual Combat Equipment
Task: ot Weather Sieeping Gear, Clothing and Equipment
Problem. The des.gn ard evaiua‘ior of ruch tems as sleeping

geor clothing shoer and ha's parficularly su.’able to the environment
of Southcast Asia lct indigenous forces

Description The fo'lowing rema will be designed and/or evaluated
in CDTC-

(a) Boo cemiba “ropical fdirec' molded sole)

b} Pumiho pe-meable

¢} Lyncer z-rcho

id' Hammock jungle

{e) Jacket and ryousers i.ghtweight

(1 Rucksack lightweight

g) Hai, jung'e

(th) Machett & machete sheath

[y Compass 'ensamatic suitable lor tropical use

Cloth taye and thread wr. ue sen along with *he clothing for
minor modificauons 3¢ the need appe21:  One axample involves the
placiug of Jiaw aliinge 'n ‘te culfs ro prevent entry of inpects A
w'othang design sprcialis from N&e ¢« wili be aen to CDTC-T to partici-
pate in the field evaluy.ors  The olo bung design spe cralist will make
any major changes in des.gre prove | ccessary thear designes will then
be fabricaird local y and rubsequen’ y 1+ cvaiuared.

Current Status An an , *epome *1= trom Nas:ch has spent a month
during the lasi quar »1 mMaki*  Mea=1 «i1f 0*s o Tha: 3rmy pelsonnel.
His repoit shousd be a a.'atee -n Feoro vy »o hat «lothing of the right

dim nsione canbe prvw ol Jvr €010t S slf Royal Thar Supreme
Command Headgqua 1 war ji  'ru s s'udy and seiec’ on of items
for imued tield 1ee oy Y ¢+ .a+ 1 sex TInsw.|beajoint etlort
an whicw thi ni*1al se ¢ & w1 ws w ) he mau by CDTC
staff membe s Af e o8 t CDIC a. tecuommend o MOD the
design ol thoke vme of 141 d.a . @ 1y M1 equipmen’ most su.table

for the Tha) fo.ces
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Requiremen’ Defens o, Ba: ,er Hems and Explosive Devices
Task Village and Qutpost Security
Problem To test and e ralua'e devices srd equipment of 1] tyges

that may be employed to advantage 'n protecting v Hlages and outposts from
Viet Cong activity

Description The sirateg.c ham!et | segram of South Vietnam 1s be-
comang increasmgly effcctive as the program grows With several thousand
hamlets 1! .dy constructed ind mo:e undeiwiy the power of *he people to
resist VO nressures hen 1o reseed sonnt intiaily I order to provide ine reased
cifectiveness in proteciing these hamilets wga.* »* VC dvpred «10ons weveral ap-
proaches la » bren undertaken Tnesd are

th The 1natzation of a program to provide better mine bar
riers for the defia <2 » mlet perime*e-s

12 The invest'gat-on of cheag, easily emplaced obstacles
similar to barbed w e 4 4 defens've measure

[ O S Y T AT Y YR 3 O © 1T AT SR L | S S I 1 ' LI
perimeter lluminatior ind.scour @e cught tooays 'y e s

Current Status OFsolete 75 mm anwauni‘ton 18 10 be used an o mine
ba:rier for “1llage ¥1enn ine Har*y Diamoid Laboratory acting as the
Service Agent for ARPA - ;=5 tring 1he ymemu f1en and delonating devaces
for treld use  Prelimma v te e an CONUS weirg both primarord and ar
electrn delomato.  appear mcs!t poemnirg Over *F L ec hundred s ounds
have been frired sm oyt = v m Espl v s und detonating equrpinent
have been 8' i@ te e EDIC V o aeld * 4l s the nex! quartey

Picrnne st @ 5 ¢ Ml ¢ ey gnsdesod fc prrometer defense
are barbed w,res ond ¢ v 1 o3 e 1the . fas g ouung plante Samples
of a stamped harhed 24 o af Weer Soomo. manndacture hor been ablacned
whith appear to edfs b "pg v e ot 4@e oo d emplacement 1 d ntages over
conentiet G0 w ose Mirmtzarture o=ty b ¢ ol acted o arer tamn i souries
in CONUS wre g nlibtle The (DTC ¥ rfudving pos~inle plar! growths
which migh! serve s effective harrers

One hurdied | b=ge mpz wery “¢ ¢ od from OSD/ARPA  These
lamps provide 400 cand jo et cmit ¢ Beam 00 meters s Ytngth  Three
lamps are be ng mia 12 sirea o 1y ed * DTC V compournd under con-
trolled ’ oo tvare@ts o steateg ¢ 1 «meel in Tay Ninh
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Tab 8

Vil.age and Outpost Security (continued)

Frovince. Selected members of the hamlet militia seceived inatructinn
un maintenance of the lamps Fvalaalion will contimue,

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

evaluation at a remotc outpost 15catid nzar the Camhodian border in the
northern section of Tay Ninh Province.
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Requirement Defensive /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 , 3 caliber ball ammunition and body armor for pro-
tection against spears and spikes.

Description- A research program s being instituted to relate penetra
tion mechanit 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 1o deterin:ne the optimum geometricai con-
figuration for composite armor 11 order to achieve maximum absorption and energy
dissipation. While awaiting the resulis {rom these advanced programs, empir-
ical testang 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 Aeronutronice for
the purpose of conducting the research in penetration mechanice as previously
described It 18 expected that the con!ract negotiations will be completed n
mud- January.

Development by NRL leading to optimum geometrical configuration ot
compusite armor has provided {or too short a ime since letting the cortsact
to be reporied during this quarter,

Armor kits tor HZl and HUI helicopters are being manutactured 1n
both the U § and in Vietnam based or douigns developed by the OSD/ARPA
Ballistic Protection Survey Team Approximately 170 kits aie currently being
instalied 1n operational helivugpters in Vietnam, Evaluation of the . rmor sys-
tems will cuntinue concul rently wath their une 1n the combat environment.

Two papers prigared by the OSD/ARPA Ballistic Protecticn Survey
Team on the subject aof armor have bren translated into Vietnamese and
furmished to the RVNAF
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Requirement Dclor::_:-d!!arrier and Explosive Devices
Task. Camoufliged Anti-Personnel Mines
Problem This task is for the develepment of a new anu1 'personnel

mine which may be eirher hand emplaced or air drupped and wall dely visual
detection because of 1ts clone reremblance to indigencus materials such as
stone: and sficks i weod

Desc ription Two H&D itor'- a‘v involved :n this task

{1 The develicpment of « astahle, plastic bonded explosives
{(PBX) suitatbi» tor use in lind mnes which can reproduce the shape texture
and color of indigenous materals.

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

Current Status: At the preser' tume ¢ iut PBX mines which a:¢ shaped to
Tesemblv small stones a~e being made i cxperimental quartities by the U. S,
Naval Ordnince Ten? Statren  These stcnes about thiae inches on the longest
side have demonstrated the feasibility of duplicating the couler and texture

of native malerials Tke PBX material developed for this proceas 18 a cold
sciting rastable explosive which 1a poured irto rubber molds made from a
samglc of indigenocvs SE Anjan rotk This process 18 eamly adaptablz to
making camouflaged mines in the field when 1t 1s advantageouns to simulate

st me thing or subsiance guculiar tn 4 specific area of the world At the
presen’ time the PRX 18 100 bri't’e to cnihle these mines to he sown from

a1 craft by trec-fall but new PBX comprurds with greater reailhience are
being developed Several ne'w eape s mental explosiver are now being tested
for .mpact resiulanic,

A simple ant distu bana e fuze bas been developed using low cost
t omponent # mostly avaidible ;. re open macket  The present cost of this
fuze 15 1:vPdn’lars Ry u ~g i1t clled cu rert leakage into and out of
a fuzimg capat 'ur v oarm o g deias ol 15 mrwites and a nell sterthrabon
prriod of 90 davs Fas heey abta ned  Mronar tharges 1n components can vary
these limes as denired  Coninued ture deveiopment effor*s are concentrated
on obtaiming additional rafifs by the neorpore o of inout of hine hiring
tram  The tonn™il *y of mesttvs g e 1 0 o otvde an optior of mght -day
cyclic armmng 13 Wdsa e v snd L

One hunaied exgiosive emp o= and 1uzes ter v e mental evaluation

s B () - as
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Tab 8

Camouflaged Anti-Personnel Mines {continued)

of the camouflaged mine have been shipped ta the UDTC South Vietnam.
Additionally. a motion picture visual aid has been made to show the
assembly and arming of the mines. One copy of thas [ilm was made with
English narration and two copies have been obtained wath a blank sound
track for narration in Vietnamese and That

- b
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Reguirement: Special Purpose Counterinsurgency Weapons
Task: Fuel-Air Explosive (FAX)
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 yleld high over-pressures over a wide area. This syrtem should have
marked advantages over conventional explosives as an area fire weapor.

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, RkD experi-
ments are being conducted with devices which employ ethylene oxide as fuel,
lethal over-pressures within the cloud have been demonstrated

ey

Current Status As a result of the R&D program conducted at NOTS uti-
hzing several sizes of FAX devices, emphasis ie being placed on early
weaponiging of an air droppable itemn baseA an rlusters of 20 1b. bomblets.
These weapous and a ¢araying pod suitsuble {or use on an AD & aizcrait are
expected to be ready for extensive CONUS testing in 45 days. Preliminary
designe indicate that a single AD aircraft can carry 200 FAX weapons
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Tab 8
Requirement Spec:al Purpose Weapons
Task: Helicopter Trap Weapon
Problrm To deveiop 2 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
CTong fo1ces in 1o place bamboo stakes in probable landing zones to damage
the blades of the decending arrcraft. Blade damage can be severe ensugh

to immobilize the aircraft iof not destroy it completely. This tactic nas been
employed by the Viel Cong to deny the use of some landing zonew or to limi
the number of areas in which helicopters can operite to the puint 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
Oi1duence Tcst Station lo provide a defensive weapon capable of destroying
tiese 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 n=ar the ground where the expanding ring of stee! can sever the
bamboo poles

Current Status Design studies were rnitiated late in December by USNOTS
Two warheads adaplable to thin program were sciected for further study; the
5.0" Zuni and 5 0" Sidewinder rod keads Testing began 1n January and ini-
t1al results indicate that the Zuni cont:nuous rod warhead will clear 1015 0f auch
obstacles to a radius of 25 feet, and 90% tn 0 feet  Suitable fusing fins and
wlabiivzing devices have heen selecied A goal of 1 Murch has heen established
fur complet:on nt developmer.! and sbipme it of test quantities of this weapon,

- L] “ b
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Requirement Remote Area Power Sources
Task Thermoeleciric Gener1ators
Problem. Evaluation of thermoelectric generators in the Southeast

Asia environment.

Desc raption Thermoeleciric generators are to be evaluated when
mz:rmqmwl fuels under field conditions in Southeast Asia in order
10 >upply nourc~a of pawer which dn nnt deteriorate in storage as do

ba teries

Current Status. The commercially available thermoelectiric 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 tank has been initiated which will include fabrication and
testing of one or more thermoelectric generatora designed for the specific
purpose of burning the fuels available in remote arras such an Southaaat
Asia and yrelding power levels from 3 to 300 watts depending upr= the wop's-
cation for wluuh they were designed. This program wall also fund research
and development on catalytic burners designed to use indigenously avanable
.1quid fuels such as the natuial animal and vegetable oils.
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Fab &
Kegquirement, Remote Arca Power Sources
Il_l!n_t_ Hydroelectric Generators
Problem: To exam:ine methods of producing power from shaliow
slow -moving st1eams,
Desc ription: Two turbo-generators are of sufficies’ sze to develop

30 watts in a stream of |10 inch depth running at the rate of two knots per
hour Besides their use an shallow strcams these impeliers are useful
whe re tidal flow occurs which meets the velocity and @ pth requirenents

Current Status: A conlract 1s now being negotiated with Sea-Space Inc
by the Office of Naval Research who is actang as ARPA agent in this pro-
gram After completion of this 16-week comract peried which wall nccur

about 15 May 1963, testing of “he genrrator vall begin at the David Tavlnr
Model Basin,

.
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Tab 8
Requirement: Moblity, Awr
Task_ Assisted Take-Off
Problem: To tnvestigate assisted take-off devices to permt
operation from unimproved remote airstrips
Description. The operation of aircraft in remote areas often requires

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

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

- e
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Kequirement - Mobility. Asr
1ask. Remote Area Airsirip
Problem: To determine the leasibility of preparing a Lght aircraft and

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

Descrniplion, Because of the extremely low so:l density in much of
Southeast Asia, a landing surface must be developed which has sufficient
buoyancy to keep it from sinking of its own weight High soil acidity also
require s that the materals of construction be protected from serious coi
rosion effects. Such . onditions make b1 areys of the woild one of the most
ditficult in which to construct such facilities. Previous studies wd protu-
type methods developed by the Services and industry have not resulted an
suitable methods for providing the requisite capability sn Southeas! Asia.

Current Status: In order to provide information for the study of methods
mpmblem, seseral members of the short term mobility team
from the Waterwaye Fwneriment Stats i made field measurements of the aoul
properiies and obtained soil samples lor detailed CONUS analysis. Based

on these measurements and data obtained from previous anstrip development
I ogiams, studies were mads of severa) dunigne incoiporating the best fea-
ture of previous work as adapted to the soil cha -acteristics  The present
program calis for the use of polysiethane foam incorperated in aluminum mat
pianks to give the requircd buoyancy ag we'' 2 the stesngrh ro wintha! »nd the
mechan:cal siresses imposed by the aircraft, Tests of this concept will be
mader bv the Bureaw of Navali Weapons, Launcher B anch acting as Service
Agent for ARPA, Panels will be designed and fabricated for a helicopter
ianding pad which will then be tested by the Waterways Experiment Station

at a field installation on the delta of the Mismissipp: River. [f CONUS testing
1= sucis ssful, the pad 21l he shipped to South Vietnam for further tests at

A ~uttahle site.
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DIST RIBUTION

At the request of the addresseces listed below, copics of the
AGILE Quarterly Report have been provided as noted.

Addit,snal vopies may be ubrained from OSD/ARPA,

Cogiu

Military Assistant to the Pro sident 2
Military Assistant to the Sroretary of Defense 2
Military Assistant to the Deputy Secretary of Defense 2
Direstur Defense Resedrrh and Engineering 5
Chairman Joim Chiefs o1 Staffl 4
OSD/International Security Affairs 5
OSD/Comprralie= 2
OSD/Installations and Logisti s 2
OSD/ARFA RkD Field Unit, APO 143, Box 41,

San Francisvo, California 15
OSD/ARPA RLD Field Unit, APO 146, Box 271,

San Framiscy, Califurma 15
Department « f State

Politie at /Military Affairs 1

Office of Int. Sci. Affairs 1

Victnam Desk 1

1 ha; Desk t
Ageniy for International Development

Milstary Program Coordinator |
Untted States Iinformation Agency 2
CINCPAC 3
CINC PACFLT 3
CINCUSARPAC L]
CINC PALAF 3
t OOMUSMAC -V 10
CINUSMAG Tha Land 10
CNG OP "N 1
CINCC AR'R 2
CINCELR L]
CING NELM 1
CINC LLANT 1
CINCLANIFIT 1
LanCSRIKE 1
BuShips Codi 104 ]
MiWeps Code 6.5 3 i
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DIST IRV TION{comtinued)

NOTS, Ching Lake, Calilornia

COMDT, Marin- Corps. Codc AX

Marine Corps Landing Force Develapmi +* Center
FMFPAC

FMFLANT

CMDT, Marine Corp=x S hools

OCRD, Department of the Aarsay, Sproial Warfare O'ficr
Army Command and General Stalf College
AFORQ-TA

AFOOP-CO

AFSSV-EQ

AFRDP-A \

1Q, AFSC (SSC-6)

AFASD - ASO (LWMO)

HQ, SAWC, Eglin An Force Bawe

Air University, Maxwell Field

Natonal War College

Foveign Service lustituic

ICAF

Naval War College

Army War College

Det 4, ASD, Egun AFB

Eghin Field Test Office (ASD), Eglin AFB
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