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FOREWORD

 partment of Defense, initiated Research Project 633.6, under contract SD-212,
.M to analyze cross-country surface vehicles for operations in South Vietnam.
The study included the analysis of the terrain,various missions, and vehicles.

Aircraft and ships were not included, but shallow-draft boats foroper&tions~--

in the delta area were.

The objective of this study is to provide sufficient information on the ca-
pabilities of vehicles now in the miilitary system, and those under development,
+0 determine the type of new vehicles that would, in all probability, extend mo-
bility for operations in South Vietnam over marginal terrain.

Members of the study group wish to acknowledge contriFi\ons made by
Maj Gen Charles J. Timmes, USA, who for the past 2 years was Chief of the
Military Advisory Group, and by members of hisadvisory staif in Sputh Vietnam.

Gcovge A. Mortinex
Head, Unconventlona‘{ \\'arfare Department
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Problem $i0 a8 - ' : = oy
To identify the types of surface vehicles whose physical and performance
characteristics would vastly improve the present limited capability of trans-
porting cargo -and personnel cross-country Ovei various types ol terrain in
South Vietnam. . <

Focts

US military surface vehicles now operating in South Vietnam are almost
entirely restricted to roads, railroads, and waterways, which are relatively
few, and hence easy to ambush. E

Experience in counterinsurgency operations in South Vietnam has shown -
that capability of freely transporting cargo and personnel cross-country would
(a) greatly reduce if not virtually eliminate the probability of ambush by free-
ing convoys from the few known routes of travel (the roads) and (b) greatly in-
crease the probability of overtaking fleeing guerrillas if-the vehicles could
move cross-country faster than a man on foot.

Discussion

Before a suitrole existing cross-country vehicle can be selected or a new
one inventedand f:esigned, it isnecessary forthe vehicle investigator specialist
to know what kind of country the vehicle has to cross. Once this is known the
general characteristics of a successful vehicle may be stated.

In Southi Vietnam the terrain is extremely varied. However, four major
areas, each with predominartly similar terrain differing markedly from that
of the othr three, may be distingnished (Fig. 1) and the corresponding general
vchicle requirements may be stated:

(a) The Saigon area, the Mekong Delta, and most ol the east coast nurls
of Sa.gon, which are predominantly coastal plains and flat paddy lands that
canuiot support much ground pressure exerted by vehicles even in the drier 3
season and which are commonly flooded from May to December. During the
wet season cross-country mobility is impossible with vehicles presently avafle
able. An amphibious vehicle exerting low ground pressure and capable of -
climbing steep caral banks and a shallow-draft boat are required,

RAC-T-474 . 1
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{b) The western section north of Satgon and the Plateau de Darlac, which
is largely plains and rolling nills covered with forests and dense scrub. There
are some scatteredareas of grassland, plantations, and cultivated ftelds. Tra-
verstag this area with present vehicles is almost impossible owing to ‘the
narrow trails in the forested secttons or the sotls’ low resistance to shear in
the cultivated sections. An articulated amphibtous tracked and/or wheeled
vehicle and a narrow-trail vehicle are required.

(c} The area southwest of the Mekong Delta and the Plain of Reeds, which
is primarily swamps and marshes that are seasonally or perennially inundated.
It is covered by mangrove, other water tolerant trees, and tall grasses. Tra-
versing this area with present vehicles is impossible. Limited movement is
now accomplished on foot during the dry season and in shallow-draft boats in

. afew sections during the wet season. An ampr»blous tracked vehiclcrand»z.“ L
-shallow-draft boat are required. ]

(d) The northern area, which is niountamous with steep slopes and num--
erous fast and narrow streams, It is mainly covered by forests and dense

_ undergrowth. The sparsely populated villages are interconnected by narrow

trails. Movement is limited to vehicles that are narrow and light enough in /
weight to be manhandled. )
The {irst phase of this study consisted of documenting 27 typtcal missions )

that have been performed by Army personnel in South Vietnam and determin-
ing why some of their desired missions were limited and also determining the
possibility of increased effecttveness of such missions if new or improved
vehicles had been available at the time. The size and weight of cargo, the =
number of personnel involved, and the type of terrain encountered were de- -

_scribed and evaluated.

The second phase.of this study consisted of reviewing and documenting
104 versions of 87 vehicles with inherent cross-country capabiltties, including
marsh- and delta-type vehicles that are presently in military tnventory, proto-
types at various govecnmental agercies or tntndustry,and various new concepts
that have been proposed by industry or government agencies, t0 determine

.which vehicles can meet the requirements of increasing mission effectiveness

as evaluated in the first phase,

Analysis of the data indicates that many vehicles are capable of operating
effectively over a speciftc type of terrain, but typical missions have indicated
the need for cross-country vehicles to traverse variable types of terrain.
Present trucks are excellent for transporting cargo and personnel over roads.
‘They have some cross-country capabilittes on firm ground, but the t',errain in
South Vietnam is such that their movement :s limited to roads only, Present -
boats, for movement of cargo from ship to shore, or in large ciear watars,
rivers, and bays, meet the requirements. Therefore missions of main tnterest
are those that require vehicies to traversedifficult cross-country terrain that”
canmot now be negotiated with present vehicles. Some of these misstons may
require traver<ing vegetation-choked waters, marshes, deep ravines, canals,

clay banks, jungie trajis,and thick !orested mouantains In ':rde: ta be most
2 - © RAC-T-474
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Vol ‘effective, more than one type of vehicle may be requlred to accomplish the
4 same mission.

Engineers familiar with both the present vehicles and terrain sxmilar to

that in South Vietnam analyzed the requiremeats for cross-country vehicles.

The conclusions and recommendations are based on the data obtained, experi-

ence with vehicle mobility, and judgment v\here data or test results were not

available, ; ST
.:_’/ '-ﬁ;"(.-- ﬁ‘.. P ‘,f‘ e 2t el e T 5 ae . 3 2 :/ *r i
=4 i e it & matd et ) in
- Conclusieng-~- T wvT gt s e oY

1. Present vehicles, including-those now in the military in\'ex{tory,proto~:

that have been proposed by indus’ry or government agencies, are mcapable of 7
cross-count; travel in South Vietnam,

forces are needed. . -
3. No single vehicle in existence, or in concept, is capable of operating
over alltypes of terrain; hence, several different kinds of vehicles are required.
4, A narrow, lightweight low-ground-pressure vehicle is required to
transport personnel and cargo in mountainous terrain on narrow trails. . -

M presem, carxo is transported over narrow mountainous truils tn
packs carried on men’s backs; improved narrow-trail vehicles posses:ing
high. mobility could transport this cargo much more effectively. i

5. A shallow-draft boat powered by an air propeller is required to trané-
port personnel and cargo over wecd-choked.canals and marshes in the Saigt,n
area, Mekong Delta, and coastal plains.

At present, cargo and persoanel are transported by shallow-draft
boats over weed-choked canals and marshes by personnel using poles to
push the hoat along at slow spceds. A shallow-draft boat propelled by an
air propeller would considerably increase the speed of the boat and would
not beconie tangled with weeds as a water propelier would,

6. A lightweight amphibious terratire-tracked vehicle incorporating a
suspension systemn with a chain and large terratires and having the inherent
capability to operate in either the tired or the tracked mode is required.

This vehicle wouid exert the minlmum practicul ground pressure re-
quired to transport cargo and personnel in the Saigon area, Mek .y Del'a,
and coastal plains. At present, cargo and personnel are transporteu .n thege
areus by trucks over roads that have deterinrated because of lack of maln -
tenance and destruction by the insurgents. Tracked vehicles such as the
AM113 arc used for traversing the area containing rice paddles but encounter
considerabie difficuity, juriiculisly when required to cross the numerous
canals thit are present, aiphowiightvenicle, exerting extremely low ground

“ " RAC-T-47
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2. Vehicies that are more mobile thar those now available to the using. o
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pressure and cspable of providing sufficient buoyancy through the d: eplace=-
ment of the tires in the cuspension system, would enable the vehicle to be
highly mobiie over extremely fluid soils interlaced with sieep-sided canals,
streams, and irrigation and drainage ditches. It must be capabie «.f crossing
canals, traversing extremely fiuid soils as well as hard surfacer. and nego-
tiating 60 percent grades; in addition it should, if practical, be transportiable
in the Phase I mode by hellcopter. .

7. A lightwelght amphlblous tracked vekicle with an artlculated hull is
requjred to transport cargo and personnel in the Delta plalrs and highland area
north of Saigon.

At present, cargo and personnel arc transported by trucks or tracked . .
vehicles In the highland plateau regions where the ground is fairly firm,but- .
these vehicles encounter difficulty during the rainy seison when the soil " ..
becomes saturated with water and will no Jonger supiori-the vehiole. In . ... .
addition, marshes, gullies, and riverbeds, which are constant hazards to -
vehicle miobility, are encountered along the cross-country routes, if they
can be traversed at all. An articulated amphibious (racked vehicle would
improve mobifity in this area and would greatly shorten the time to accom-
plish specific missions. It must be capable of stort-radius steering and
exert low ground pressure for mobility in difficult terrain. It must also be
transportable in the Phase I mode by helicopter.

8. A lightweight amphlbious wheeled vehicle with an articulated hull is
required (o transport cargo and personnel on firm ground In the Delta plains
and highiand area north of Saigon:

At present, cargn and personnel are transported by trucks in the high-
1and plateau regions where the terrain is firm, but this can be accomplished
more effectively by articulatedwheeled vehicles possessing greater mobility
where the terrain becomes more difficult. It must be capable of short-
radius steering and have low ground pressure for mobifity in the relatively
firm terrain, It must also be transportable in the Phasel mode by helicopter.

‘Recommendations

1. A research, design,and deveiopment program should be initiated for a
narrow-trail vehicle (NTV) that is capable of transporting personnel and cargo in
mountainous terrain along narrow winding jungle trails with steep slopes, and
across sinall marshes and shallow rivers and streams..

2. A design and developmert program should be initiated for a shallow-
draft hoat that is capable of transporiing 2000 1b of cargo or 12 fully equipped
troops, not including the drivev, over weed-choked canals and marshes and
over obstacles such as floating logs and low dikes. °

3. A design and development program should be initiated for a unique
terratire-tracked vehicle czpable of trajisporting personnel and cargo in’
Delta areaswhererivers, canals, and extrer:ely fluid ground must be traversed.

RAC-T-474 ' 5
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4. A development program should be initiated for an artlculated amphib~
ious tracked vellicle capable of operating effectively in Delta and plateau re-

gions where the ground is semifirm.

5. A development program should be initiated for-an articulated ampbib-
ious wheeled vehicle capable of transporting personnel and cargo over .reatian-
ably firm terrain such as that found in highland plateau areas. :

All these vehicles, with the exception of the shallow-draft boat, would have vary- -
ing degrees of mobility for most types of terrain found in South Viemam.. No order of
preference is given since missions require the use of zil these vehigles over the varied

terrain {in South Vietnam. .
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INTRODUCTION

BACKGROUND

The objective of this study was 1o determine the types of surface vehicles
that would improve present capability of transportiag cargo and personnel ¢ross-
coumry over various types of terrain in South Vietnzm.

Civilian personnel assigned to perform related ctudies in Saigon and US
Army officers serving as military advisors in various parts of South Vietnam
were interviewed. Information obtained from these interviews was used to sup- -
port the data for the 27 missions used in this study (App A). The persons inter-
viewed unanimously emphasized the lack of vehicles that have the ability to tra-

verse the terrain they encountered. As a result of this mabxhlv many of the

desired missions could not be executed.

Observers recently returned from South Vietnam concur that while mili-
tary requirements for tactical, logistical, or administrative transport over 80
km are infrequent, they do occur, and some have been dccumented. The great
majority of military operations requiring terrestrial vehicular movement, how-
ever, are generally confined to distances of less than 80 km and many are
far shorter. 5

Nearly all movement throughout the entire length of SOuth Vietnam has
been road bound owing to the types of ehicles currently available to both the
US Army and the Army of the Rejubhic ¢, Vietnam (ARVN) forces. This con-
dition simplifies the task of the irsurgent Viet Cong (VC)forcesand reduces their
need for men and materi:l to a minimum. Thus with an effective information-
gattering organization producing timely intelligence, the insurgent leader needs
only a small force equipped with unsophisticated weapons to ambush, say, an
ARVN supply column, or to attack and destroy a tactical allied force moving
on roads to reinforce a friendly unit under attack by VC forces.

In areas where no known vehicle can move off the roads, the tactical.ad-
vantage to the commander who could move his troops over several types of
terrain would be tremendous. No longer would only one route and one direction
of advance be feasible. Onthe contrary the commander could select one of a
number of routes te the objective and :itack from one or more of several di-
rections. His chances of success wou't: thus be greatly increased, and the need
for more men and more equipment by the VC might be increased to a point
impossiblc for them to achieve.

1f the types of missions consider d in this study are evaluated from this
standpoiny, the advantages to the side mssessmg the ability to move cross-
country at a rate greater than the eneniy’s become apparent, and the chance
of ambush diminishes. -

RAC-T-474 . : 9
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To relate desired vehicle characteristics to terrain to be traversed, data
on a sories of 27 missionsare presonfed in App A. These are believed to cover

" the gamut of viorations thai either have been carried out or might reasonably

be carried out by the Suith Vietnumese. These missions have been described
in-sufficient detail so that the fohu:wing specific requirements can be anaiyzed
and evaluated: ‘
Types of terrain to be traversed (actual distan....
Obstacles likely to be encountered;
Total troops to be transported;
Total cargo to be transyorted (wexghts and volumes: are shown where
applicable); Seme
Requirements for arriament;
Total hours of operaiion per 24-hr period;
Desirable sustained rate of movement;
Desirable speed capability for short bursts of 2 t¢ € km.
The-missions.documented in App A are considered realistic and vary in ..
troop requirements from a two-man patro! to a coordinated attack- in which -

reintorced battalion is to be committed.

ax¢ shown ia kilometers);

ORGANIZATION OF THIS MEMORANDUM

Next, the relation between terrain and vehicie requirements is discussed.
Then the performance characteristics of eisht current vehicle types are analyzed.
Following that, improvement and development of five of the mest promising
vehicle typs:s are considered. Finally a quantitative methed of measuring vehicle
performarce is developed and described, and the performunce of J0 representa-
tive new and old vehicles are compared graphicaily on one comprehensive chart.
Appendix A presents detailed mission data; App B presents detailed physical
and performance data on 104 versions of 87 different vehicles.
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TERRAIN AND VEHICLE REQUIREMENTS |

Information obtained from geologists, maps, and charts indicates that the
terrain in South Victnam varies considerably from one area to another. Also,
conditions of the terrain in the same area vary'as the seasons change. The
couniry may be divided into four areas ha\'mg predomma.nt!y the same type of
terrain (Fig. 2). ] . - e
TERRAIN - o

!

Saigon Area, Mekong Delta, aﬁd Fast Coastal Plains

The Saigon area, the Mekong Deha, and the east coastal plains, which
cover approximately half the southwestern section and the eastern coastline,
consist predominantly of paddy land, cut up by a n+twork of deep steep-sided
canals, streams, and irrigation and drainage ditches. Paddy fields are separated
by low dikes. Soils in the paddy fields are soft, miry, and commorly flooded
from May through December. During this perjod cross-country mobility in
this area becomes impossible with equipinent available at prescnt. A moderately
firm soil condition exists during the months of January through April, and cross-
country movement of tracked vehicles is possible but very difficult. The most
difficult obstacles for vehicles to negotiate are the steep-sided canals and
streams. Deep canals and stream crossings are limited tovehicles withamphib-
jous capabiiities, Much of this area cannot be traversed a! speeds faster than
that of a man on foot. The climate is tropical, characterizec by alternating
dry and rainy seasons. and the high humidity, heat, and fungus growth greatiy
limit or rlamage mechanized equipment.

Area North of Saigon and Plateau de Darlac

The terrain north of Saigon in the western section consists of plains and
hiils mainiy covered with forest or thick scrtb. There are also scattered areas
of open forests, grassliand, plantations, and cu'tivated fields. Present vehicles
cannor traverse much of this area owing te the close spacing of trees. Limited
moevement is possibie in grasslands, cultivatdll areas, and plantations. All
villages are inferlaced, however, by narrow ifails, and special vehicles conld
utilize ihemn to some advantage. '

The areca north and cast of Saigon consii. s of gently rolling elevated ter-
rain. These moderately dissected gently sloj-ng peneplains, however, merge

RAC-T-474 ‘ 1
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further northeast and north into rolling hills and plateaus that occupy large
sections of the western portion of Central South Vietnam. There are many
areas of plain in addition to undulating topography, such as broad valleys, baslns,
and depressions occupied by lakes, swamps, marshes, and some widely scattered
small paddy lands. There‘are also some large comparatively level tracts that
are either open cultlvated land or scrub jungle and grasslands (elephant grass).
Most of the entire region, however, is intricafely dissected with considerable
local relief and is cover e, by dense, tall, brosdleaf evergreen forests. The
trees, averaging 75 tn 90 ° in height, form an’ almost continuous dark-green
canopy over dense underg.-owth. The tree roots are usually shallow since the
topsoil 1s also shallow. A number of woody vines, including splny rattans, are i
intertwined withthe trees. Close to populated:areas the undergrowth of ever- ) I
green shrubs, vines, and herbs becomes very;dense, Scattered rubber planta- ‘
tions are located in these areas. -The spacing of the trees as well as the densltv S i
of the undergrowth varies from plantcmon to-plantation.. . )
g

Southwest and Plain of Reeds C A

The area southwest of the Mekong Delta?conslts of numerous swamps,
islands, and marshes that are seasonally or perennijally inundated. Large sec-
tions along the southwest ccast are occupied by floodad forests of tram trees.
Along the southeast coast are dense mangrove thickets. In addition, dense
bunchgrass, low vines, scattered stands of trees, isolated mangrove forests
surrounded by saltwater swamps, and an intricate network of drainage ditches
and canals contribute to the difficulties of mechanized cross-country movement.
In many large sections only footpaths exist. Movement of present tracked ve-
hicles is impossible. Some movement Ly foot troops is possible only during’
the dry season and in areas where the water .is shallow.

B
.

Northern Area

The northern area of South Vietnam is mountamous with steep slopés and
severely dissected Jand. There are numerous streams in narrow, steep-walled
valleys and gorges. The area is inainly covered by forest with scattered areas
of grass and scrub.” Cross-country movement of vehicles is limited to small
treeless and gently sloping areas. Foot movement is very slow and Interrupted
Ly steep slopes and dense undergrowth. The area is sparsely populated, and
villages are interconnccted by narrow trails.

The smaller streams are narrow and swift in the Lighlands but become
wider and slower, and generally somewhat deeper, in the plateau areas and,
in particular, in the foothil:s and peneplalns. Stream and river widths vary
from a few to several hundred feet. They aie in many places less than 3 ft deep
during the <ry season, bu. access to fording sites is difficult because of the
steep rocky banks. In the peneplains, whicl' are made up of old alluvial deposlis,
mayy streams are seamed by clay cliffs. Itiring high-water periods the major-
ity of the streams are not fordable. In the /iountains and hills, floods during
the high-water period are confined to narry's steep-sided valleys. The bottoms
of these stream beds’ generally consist of gtavel and sand. In the lower sectlon
of the peueplains the stream heds consist miistly of clay slit. '

RAC-T-474 13
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TERRAIN ARND VIHICLE REQUIREMENTS ’ -

Aircraft are at present performing an in:portant role in gugocrt of mili-
tary operations in South Vietnam. They drliver cargo and pers:nnel to remote
areas at relatively high speeds, but niovement on the ground beyond the land-
ing areas is limited to the capabilities of a foot soldier. Vehicles that cin.be
transported by helicopter and still move cross-couniry with speed are necessary
to complete mission success.

The country has only 9000 miles of road system. and only 3500 miles of
this is passable by wheeled vehicles during the rainy season., The remaining .~
roads wash out and become imnassable when flooded and lack the required
load-bearing capacity. Very few bridges can safely handle vehicle loads, and
no known bridges cross the main channel of the Mekong River. All these river
crossings are made by ferry. Moreowzr the roads can readily be blocked and/or
controlled by the insurgents. N .

Large-scale ground transportation of personnel, equipment, ana supplie:a
in most areas of South Vietnam is primarily by standard truck. However, truck
movement is generally limited to travel on established roadways. Wiictrthe:
roadways become narrow or impassable owing to inundation, erosion, or in-
tentional destructlon by enemy torces, truck movement is greatly impeded cr
ceages entirely. Except on the waterways, men must then travel on foot, and
equipment and supplles must be borne by the troops themselves, by domesti-
cated anlmals, or by tracked vehicles, if available. '

An analysis of typical niissions reveals that Innumerable slopes with grades
up to 60 percent must be negotiated, especially in the steep rugged hills of north-
ern South Vietnam. Dense vegetaiion further restricts movement. Paths must
be laboriously cut through the undergrowth, or journeys must be limited to
existing trails that were created by years of travel by man on foot or animals
and seldom exceed 30 in. in width. These trails, like waterways, always take
the way of leastreslstance,and a trail connecting twovillages 15 km apart may
actually be 30 km long. In dry weather the surface of these trails can be firra,
but, In the rainy season, slippery, muddy ccnditions will pravall. A few im-
proved-gravel and hard-surfaced roads do exist in these areas, but they pro-
vide only limited access to the regions to be traversed, and they can be easily
controlled by the insurgents tiirough the use of mines, demoliticn expiosives on
bridges, and ambustes.-

Countless streams also curtail travel, Over a distance of only 25 km,’
three streams may be encountered. These streams can range up to & ft wide
and 4 ft deep. Waler speeds vary from 12 mph to almost a standstill where
meanderings rreute wide turns or where 10g jams retard the rapid flow. In
the latter conditions, marshy land will surround the streams. g

- In short, to successfully transport men and supplies and to overtake flee~
ing insurgents, vehicles must be ahle, at a rate of speed {aster than that of 2
man on foot, to cross miry ground, marshes, canals, sireams, and weed- choked
waterways; climb 6G percent hillsides and steep canal banks; and operate along
30-1n. trails.

14 RAC-T-474
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DESCRIPTION AND SUITABILITY OF CURRENT -~ .
. AND PROTOTYPE VEHICLES A I

The present state of technoiogy does not and Wil not In the near future F
permit the development of a single cross-country all-terrain-type vehlcle.
Since the terrain in South Vietnam varies greatly from area to area, one ve-
hicle may be completely acceptable [cir one partlcular type of terrain and en-
tirely unsatisfactory in a diiferent terraln. . MR A e e -

Although most vehicles have certain capabilitles in cross-country mobility
they differ greatly in operational chax’acterlstlcs,‘which 11Imits their effective~
ness in areas such as South Vietnam. The 104 versions of the 87 vehlcles
analyzed were divided into the following categories:

Nonfioating trucks ' e 5 s

. Fioating trucks

Wheeled amphibious iighters | _

Tracked amphibious vehicles . LW y

Shallow-draft boats N :

Landing-craft boats .

Unique vehicles . : _— -

Narrow-trail vehicles . : e i

Many aii-wheel-drive floatable trucks, special-purpose carrlers, and . .
tracked vehicles have been developed. tested, and evaluated in regions simllar
{o those in South Vietnam. The results of these tests polnt out that the wheeled . |
amphibious vehicles and the convengional tracked vehicles lacked the mobility . '
characteristics required for cross-country operation in the difficult terrains.

These vehicies have similar difficullies in the plateau reglons of South Vietnam.
Conventional wheeied vehicles and half-tracked vehicles are unable to Jeave '
the roads in most areas. .

r

NONFLOATING TRUCKS

Standard miiitary ali-wheel-drive trucks have some cross-country capa-
bility on firm moderatelyv dissected terrain and have some limited capability
in mud. They can ford shaliow iakes and streams and rivers of moderate ve~
iocity with firm bottom and are able to negotiate gently inclined firmly struc-
tured river banks. Aithough the whi eled trucks have a somewhat limlted cross-
country operating capabiiity. the te 'rain in South Vietnam is such that truck
movement is limited mainly to roadvay travel. ) s

)
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Nonﬂonnng wheeled trucks may be group‘d into three caiegories'
{a) Conventional nonfloating trucks g ! o - Fa
N ~ {b) Conventional nonfloating trucks with izpratires ’ SR o
(c) Nonfloating articulated trucks. ‘ -
Wheeled vehicles are confined to operations over firm and fairly level
terrain having no severe obstacles. Conventional trucks are readily imm-bi- ) ;
lized during off-road operations in rainy seasons and are iimited in the diy i
season by the need fo ¢ross numerous rivers and ¢anals that disseci the low-
lands and plams or by the abrupt undulations and heavy vegetation on higher X
plair:us. ; A
The mobility experimenis pointed out that the rigid-frame wheeled vehicles ) _ %
lacked the mobility required for cross-country operations. The wheeled ve- : g
hicles tested included standard trucks such as the M274, M151, M37, M35, and =
M41, Some of these siandard vehicles were also tested with special low-pres- )
sure high-floatation tires with an aggressive tread design. . ) O
Trucks incorporating large tires, such as terratires, provide a larger i
: v “ o footprint te reduce unit ground pressure, and their greater displacement and - S ]
3 buoyancy adds to cross-country mobility. This improvement, however, is only“ = I o T . ; 3
marginal on conventional trucks. ]
1 : The articulated vehicles, owing to their ability to make their wheels main- ‘ .
] : tain more uniform contact wnh the ground, and thus !mprove traction, provide : ;.
addiiional capabilities over soft difficult terrain. Trucks with high gr‘ound |
clearance and all-wheel drive are rejuired to prevent soil buildup in front of
] ihe vehicle and to provide sufficieni traction to propel the vehicle. The wheeled,
articulated XM561 vehicle can traverse rough terrain but cannot negotiate the
: rivers and their steep-sided banks. The newly developed floatable eight-wheel
: all-wheel-drive trucks were also iested but did not ezhibit mobility character-
! L istics much greater than the military siandard production vehicles, except for
their limited floating capabilities. The Goer-type v:hicle did n¢. perform as
; i well as expected. Most of the wheeled vehicles suffered in mobtlity by viclat-
3 . ing snme or most of the requirements of good vehicle design for high overall
mob:lity such as low axle loading and ground pressure, high flotation tires
wiih an aggressive seli-cleaning treaa design, high ground clearance, high
angles of approach and departure with mirimum break angle, short turning
radius, positive all-wheel drive, adequate horsepower, high road and water
speed, an adequate winching device, and amphibious capabilities.

———

FLOATING TRUCKS

These wheeled trucks do not offer enough advantages to warrant fur"ther'
consideration. ) T P

WHEELED AMPHIBIOUS LIGHTERS

.
TR Ty

These vehicles are generally prugeited by a wates serew in the water and o : -
by wheels or the land. Tney ave designed primarily for transporting personnel :
and cargo fiuin ship to sbure wheio e wney negouate high surf and firm-surface
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beaches. They cannot negotiate terrain containing marshes, other soft difﬂcnlt
terrain, and ravines, thus they are not suited for overland operations in South
Vietnam. :

TRACKED AMPHIBIOUS VEHICLES

Tracked amphibious vehicles may be grouped into two categories: fa) con=
i - ventional vehicles and (b) articulated vehicles. ) ‘

' Tracked vehicles generally exhibit good cross-country capabilities. Their '
capabilities are generally measured by their low-unit ground pressure, soft
suspension, high approach and departure angles, high hull-bottom ground clear-
ance, and the aggressiveness of the iracks.

All tracked vehicles have difficulty, however, operating in terrain that i3~
fluid in depth and where soil can be held in suspension. The soil can build up
in front of the vehicles causing them tq-float. In this attitude, their tracks can- .
not obtain sufficient traction to propel them. -Tracked vehicles are more ex-
pensive to operate than trucks and they tend to damage the surface of improved
roads more rapidly.

The rigid-frame tracked vehicles such as the M113 and the lightweight
wide-tracked Nodwell and Thiokol vehicles exhibii a high degree of mobility
on adverse terrains, but they also lack the ab:ility to negotiate ihe steep banks
of the rivers and canals,

Articulated vehicles have demonsirated the best overall pertormance on
difficuli terrain because their suspensjon systems permit uniform contagt with
the ground. : H_x SR T -

“v

.

SHALLOW-DRAFT BOATS g
& 9 . . oy

These hoais are designed for shallow-draft operations in vegetation~
choked waters and in glades and swamp areas that will not support other sur-~
face operating equipment. Their length and width are larger than those bf boats
with the displacement hull. They are propelled by an air propeller but may .
i.corporate an auxiliary water screw to improve their efficiency in clear water.
('ombined with high operating speed over- water and flat watery terrain is the
ability also to penetrate bushy vegetation and areas adjacent to dry ground for

> —

¢ loading and unloading. They ar= limited to operating in still water and have ’
1 no capability on land.
3 More important is the ne¢d to carry personnel and equlpment in pursuit I

of insurgents. The countless ravigation hindrances in secondary and remote

2 waterways musi not be allowe | to favor the fleeing insurgents. Rivers, streams,

: and canals will gradually mer:: into veg;~tation-choked swampy areas, but they

: . must be negotjated, Floating ugs choking vegetation, marshy water-logged

areas, tidal swamps, and tnsu*(r'ent-inlroduced obstacles must be avercome,

At present, such arcas are imgissable with the existing equipment in South

! » i Vietnam. Travel is limited tc: hat of man on foot or in pirogues. This is un-

=0 . satisfactory because addition; ] speed is required to close the gap between the
pursuers and the pursued. P esent shallow-draft boats do not meet these

§

| :

Z ' RAC-T-474 , 1
; -

:

{

1




TR

i FIEAG b e b
i o s S s

A | ——

- e e e e e s lere tah e e § s pmaet mme o [ e

requirements since thzy do not have sufficient po'-er available throuth an air
propeller to ride up and surmount obstacles such d4s floating logs, vegetation,
and barrages, 01 a means of preventing vegewtis.y irom fouling the water screw.
Small, Inflatable, pneumatic boats rould e manhaidled over obstacles, but their
speed would e limited tu the abiiity of the personacl to padale ur to the speed
obtamable from light outbeard motors.

LANDING-CRAFT BOATS

A review of typical missions reveals the need to transport cargo and per-

" sonnel from ship to shore ond up the major rivers and canals to ceriain advanced
areas and resupply depots. These operations are no problem since existing
watercraft including landing-craft boats, junks, sampans, and ' 1otorboats,
can easily navigate the waters. Because they have no cverland capability, they
Are not consxdered further. - - oMy -

UNIQUE-COXCEPT VEHICLES

The unique-concept vehicles considered in this study are:
Ground-effect machines .
Tire-tracked vehicle ) . P
Archimedes screw
Marsh screw
Pneumatic all-terrain amphibian (PATA)
Fisher vehicle
Airoll vehicle
Ground-efiect machines or ai -cushion vehicles have rece ved consider-
able attention from military and commercial enierprises hoth in this country
and ab.road. These vehicles are usually powered by a gas-turbine engine. They :
require a large amount of air tu provide the lift and forward thrust and are ) L e
ywie difficuit to control. They can operate over relatively calm watars and
level swamp areas and do not dejrend on firm terrain to support them. Their
capacity to.carry a load is relatively small compared to'the overall size and
power requirements. Their desisn is by necessity sophisticated and in many <
respects resembles the design ot an aircraft. Initial and maintenance costs
are high. These machines cannot absorb the rough handling that may be re-
quired in cross-country military operations and cannot negotiate hilly terrain
or obstacles required for normal missions. Consequently their use for crcss-
country operations is very iimited for the present or the near future. .
Tire-tracked vehicles incorporated suspensionsystemthat rolls on terra-
tires. This system provides buoyancy for supporting the vehicles in water and
in extremely low ground pressure of swamps. These vehicles are propeiled
by tires that are attached to a chain that rotates like trarks on track vehicles.
Testing of prototype vehicles has demonstrated therr ability to negotiate ter-
«ain that is imnassable by any other land operated vehicles. These vebicles
can operats up 2o 6 mph in water v mcras of the tires only and can traverse
cross-countyy tcrr'un at speeds o oo U el These uge G reialively lavge
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number of tires that can be punctured quite readily by small-arms fire but at
leact 30 percent inust be punctured to disableé the vehicle. They can be de-
signed and developed to any size to meet the required payload.

& The Archimedes screw incorporates two cylindrical pontoons with spiral-
shaped blades attached for traction and with sufficient buoyancy to support the
vehicle. These vehicles have very good operating capabilities in water and
swainps but do not have the ability to operate on haru-surfaced terrain. Proto-
type vehicles tested verify the fact that these vehicles are excellent for opera-
tions in the marsh but are difficult to transport. Therefore their use is very
limited.

The marsh screw incorporates the Archimedes screw principle or spiral
cylinder for propulsion. This vehicle can operate in water, semifluid soil, and
loose sand, but it cannot negotiate the steep slopes nf dikes, canals, streams,
and irrigatica ditches, Thus' it would become trappeu in an area. such asa
paddy field or dn isolated swamp.

Ancther unique concept is the PAT A, which-employs a displacemenl truck 3 i ]
coniposed of air cells fastened together with flat straps, and secured-toabelt-- - ..~ . 1 . |
forming a continuous tread. The present status of this concept is a research =~ : ' '

3 test-bed being used fur a feasibility study. Although it is amphibious, its water

3 speed is extremely low and it does noi have sufficient thrust to negotiate banks

from the water, Therefore this cuncept willnot be considered further at thistime.

“The “Fisher® vehicle utilizes terra’ires for its propulsion system and

has a capacily of 500 Ib plus driver. This design incorporates a nonmetallic

flat friciivn-driven bel: that ca-rics tie tires on cantilevered axles. The de~

sign does not facorpera.: components meeting miliiary specifications, aud Sts

concept cannut be nrplied to larger-sized vebicles.

Another concept, commonly referrcd to as the “Airoll vehicle,' is a new

principle of locomot.on. The vehicle is rolled on a series of 1ow pressure

tires that are fastenec to a set of chains so that the tires are continually being

picked up from the rear of the vehicle, returned at the top, and placed under

the front. When operating in swamp and deep mud, the vehicle is supported by

the displacement of its lower tires, On level terrain, the speed of the vehicle

is twice that of the chain. In extremely soft {errain the tires will act as cleats

and will no longer roll thereby reducing the speed automatically to the speed

of the chain. This is normally one-half the vehicle speed on level land. °

A Y-ton prototype has been tested and evaluated at governmert test facili- ¥
ties and has demonstrated its ability t? negoliate most difficult terrain, includ-
ing bottomless swamp and weed choke.d marshes. Although this vehicle suff~red
some mechanical difficuities, its concept is sound.

‘-

4 e

NARROW-TRAIL VEHICLES

‘

Several protctypes of NTVs or birden carriezs have been produced for
testing and evaluation in jungle terrai.j but none of these meet the require-
ments for operating in South Vietnam., Three-wheeled vehicles such as the
sidewinder, and four- and six- vheelec 'vehicles such as the Canadian Jiger,
Husky Duck, and Economite, not onl/ lack sufficient traction but do hot
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have ihe required {lot-tion itr negotiating marshy terrain or sieep slippery -
slopes. They also excecd th: width limitations for narrow-irail missions.
Tracked vehicles such as the Mechanical Load Carrier and the Trac-Pac are
desizned 1o move cargo only and have no provisions for the driver to ride the,
vehicle. They are, however, sufficiently narrow to nezotiate most trails but
their speed is limited to the speed of a man walking

Narrow-traii vehicles are designed not 10 exceed 3 ft in width and are there-
fore similar in configuration to preser.t motorcycles. Many two-wheecled ve-
hicles, such as motorcyrles, have been tested and evaluated by governmnental
agencies in tropical areas similar to those in South Vietnam, but the resailts
indicate that such vehicles cannot negotiate ihe difficult terrain encountered.
They cannot maintain traciion and cannot ford or swim small bodies of water.
The vehicles become immobilized when the ground is so fluid as to permit the . -
tires {0 sink to aboui one-ihird of their diameter. This difficulty ; esults from
the “dozing” effect in front of the tires, which produces resistance to motion
greater than the tractive force. Vehicles that cannoi maintain sufficient trac-

iion fo overcome the “dozing” effect place exhaustive demands on the operajors .

for holding ihe vehicles upright while m:mipulaimg engine controls io mntch

output to traction capability.
The physical ar? performance charactensncs of vehicles fn these cate~

gories are given in App B. These vehicle data sheets were dzveloped using
Army technical manuals, test reports, information supplied by manufacturers,
and demonstrations witnessed by the authors. In this study App B was used in
the selection of the iypes of vehicles most suited for the best mobility in the
varying ierrain in South Vietnam. y
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DEVELOPMENT OF NEW CONCEPT OR IMPROVED VEHICLES
k GENERAL VEHICULAR REQUIREMENTS
This study has revealed that cross-country mobility van be improved in
] ) South Vietnam if new or different types of vehicles are introduced to supple~
3 ment vehicles that are currently in use. Two general cafegories should be -
{ considered.

Tracked Vehicles

A tracked vehicle to meet the mobility demands of the delta and plateau
regions of South Vietnam must possess design characteristics such as light-
weight but durable construction, wide self~cleaning track, low ground pressure,
high ground ciearance and hizh angles of approach and departure, nigh track
approach angle to advance over obstacles, high inclined front-truc': angle, short
turn-radius, and an adequate winching device. It must also have good amphibious
capabilities, high freeboard, good water entry and exit angles, alequate power,
and high road and water speeds. In addition to the above characteristics, a
vehicle that incorporates a fully articulated dual-body design would have greater
mobility because all the tracks are unifrrmly in contact with the ground surface.
This reduces ground pressure, and therefore tractive effort is increased.

The vehicle would be capable of negotiating weak soils, muddy terrain,and
marshy areas. The articulated design would increase the vehicle’s ability to
negotiate the canal and river bank, and the winching unit and 2 projected anchor
device would assist in extremely difficult canal exits. The vehicle should also
incorperate a connector device allowing *wo or more vehicles to be coupled
together forming 2 flexible trainlike as.cembly. 1t should have sufficient power
10 climb steep grades and maintain adzquate tonvoy speeds on roadways. The
amphibious cipahility, with sufficient waier speed, would allow it to navigate
moderately flowing streams and rivers. This vehizie shuuid be capable of
being air drovpable it Phase I mode and air transportable by helicopter, allow-
ing auick conreatration of vehicles uf strategic points. The limitations on this
§ vehirle's travel would only be undey the most adverse marginal terrain condi-

tions. at which level cnly special-purpose limited-operation vehicles could move.
) . Typical uses for this vehicle would be troop movement, equipment and
“ . supply trangportation, patrol and reconnaissance missions, communications,
and evacuation missions. The vehicle should be adaptable to kits for mouanting
the various weapons systems.

e )
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A wheeled-vehicle design chat would meet the mobility requirements should
incorporate an articulated dual-body design with a suspension system whose
vehicle wheels can conform to the gecometry of t*e terrain surface. This ve-~
hicle should be highly mobile and capable of versatile cross-country oper- i i a
ation. Its travel should be Jimited by only the most adverse terrain condi- ‘
ke tions under which only tracked vchicles could cyevate, This vehicle would be
extremely usefu} for off-the-road missions where other wheeled vehicles could
not penetrate, and it would still retain ihe advantages of the {ruty for roadway
use. rypical uses for this vehicle would be convoy escor!; troop, equipment,
and supply transport in remote areas; patrol and reconnaissance missions:
communications; and evacuation missions in the plateau regions. The vehicle
should be readily adaptable to kits for mounting various weapons systems and
should be deliverable by air transport, helicopter lift, and Phase J airdrop
(parachute). .

TRy -

SPECIFIC VEHICULAR PROPOSALS-- - . ... . . ... ="
Specifically the {ollowing requirements musi be met:

(1) Iniiiate a research, design, and development program for an NTV
capable of transporting personnel and cargo in mountainous terrain, narrow
winding jungle trails with steep slopes, small marshes, and shallow rivers
and streams (Fig. 2). Its basic characteristics should include:

{a) Net operating weight of 150 lb.
(b) A payload capacity of two men or one man and 150 1b.
(c) Capability of negotiaiing 60 percent grades.
E (d) Capability of operating c¢n narrow trzils 30 in, wide,
1 {e)} Minimum approach and departure angles of 80 deg.
. {f) Operating range of 10 hr at 75 percent of full power.
d {g) Capabilii; of operaiing on hard level surfnces at a top speed of

{h) Capability of sustained operation in hot, humid, tropical climates.
(i) Minimum ncise, smoke, and odor signal. ’
(3) Incorporation of a track-type propulsion system.
(k) Sufficient buoyancy to support itself and 150 1b of cargo in deep
water with the engine operating aud ihe operator walking or swimming alongside.
(1) Capability of being coupled to another vehicle of ihe same type by
a kit having a platform that is able to carry litier cases or bulk cargo over
open terrain. .

A concept of a two-wheeled vehicle is shown in Fig. 3. This basic concept
incorporates an articulated stevring system with a suspension system that has
sufficient displacement to float the vehicle. The front drive incorporates a
track with a series of low-pressure tires attached and the rear unit incurporates

~a trailing low-pressure jerratire. The trailing tire could be replaced by dup-
licating ihe {ront drive unit if additional traction should prove desirabie. This
requirement should be determined by testing 1 prototype. The uiility of thia
vehicle concept can be further extended by connecting two units togeiher wiih

i
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a kit as shown in Fig. 4. The two attached units would provide a means to carry ) .

.additional cargo or to operate as a litter carrier over marshy terrain cr in il ) %
areas where trces and vegetation are sparse. To evaluate fully such 2 vehicle,
an enginecring study would be required foliowed by the construction of a proto-
type for a complete engincering test program. Al the conclusion of the engi-
neering test program, all required modifications should be incorporated into S
a pilot production model that should be evaluited by using forces in the appro-
priate iocations. It is estimated that a program as described would require
approximatcly 2 years for completion. This siudy has not only indicated the
application for an NTV s described above but also has shown that such a ve-
hicle can be designe} to assist in transporting personnel and cargo over narrow’
trails in South Vietnam.

The military could use such a vehicle for patrol, recom, w‘.sance, com-
munications, and evacuation missions. The vehicle could also aid the govern-
ment by supporting such programs as education, sanitation, policing, farm
improvement, and communjications. I .

L (2) Initiate a design and development program for a shallow-draft boat :

_ capable of transporting 2000 1b of cargo or 12 combat-equipped troops, not
including the driver, over weed-choked canals, marshcs, and obstacles such
as floating logs and low dikes (Fig. 2). 1lts basic characteristics should include:

(a) Draft in clear water wkile fully loaded not to exceed 9 in.
(b) An operating range of 150 miles at 75 perce«t of full power in
clear water and 75 miles in weed-infested waters.
(c) A top srvi&d of 40 mph by means of an air propeller and 20 mph
by means of an auxiliary water screw.
(d) Sufficient thrust of the air propeller to permit operations over
i . damp grassy flatlands.
4 (e} Capability of being air transported, helicopter lnfted and Phase I
: airdropped (parachute).
{f) Engine with multifuel capability or, if impractical, capability of ‘
operating on low-octane gasoline. :
(g) A 24-volt dc, radio-suppressed, and fungus- and corrosion-
resistant electrical system. .
(h) Brush guards to be provided for profection of crew and air
propeller.
(i) Provision for attachment of litter kits, light machinegun kits,
and armor kits.

In addition the shallow-draft boat should incorporate metal runners and
i a prow-shaped bow suitable for riding up obstacles. The center of gravity
i should be kept as low as possible to ensure stability. The boat eould be pro-
pelled by an air propeller in marshes ind weed-choked waters, and, while in . .
deep clear water, propelled more efficienily by a water screw. The bastc
hoat is at present being developed by a government agency..

(3) Initiate a design and developmeni program for a unique terratire~ .
tracked vehicle capable of transporting personnel and cargo in delta areas .
wrere rivers, canals, and extremely fluid uround must be traversed (Fig, 2).

Its basic eharacteristics should im‘]uap-
{a) Net operating weight «! "L
{b) A payload capacity of G000 Y or 10 combat.cyaiuned nersoanet, .
not including the driver and his ascis tawt

ALY

24 RAC-T-474

wmte et i e e T ARl 0 Ry

W
l
i
:
b




h.n.'.ucou ui_.c.&o.ii: 10 -s0i0p—y 813

: 23

RAZ-T-474




e A s

haed

e LR e p——

S v

" () Carability of negotiatmg 60 penent grades,
(d) Cupability of operatiny on hard level surfaces at a speed of 25 mph
{e) Capability of aperating in the \mtor at a speed of 4 mph minimum
by track propulsion.
1) Capability of operating in the water at a speed of 7 mph minimum
by mears of an auxiliary propuision system. .
{g) Capability oi operating 15 hrs ai 75 percent of full power.
(h} Minimum approach and departurc angles of 90 deg.
(1). Minimum noise, smoke, and odor signal.
{i) Capabilitv of sustained operation in hot, humid, tropical climates.
(k) Incorporation of a.lerratire~tracked propulsion systiem.
(1) Engine with multifuel capability or, if impract‘cal cambﬂltv of
operating on low-octane gisoline.
{m) A 24-volt dc, radio-suppressed, and fungus- and corrosfon-~
resistant electrical system.
(n' Incorporation of 2 front-mounted reressed winch.

A development praogram for a 1'%- and 5-ton-capacity vehicle would be -
justified. A 1%-ton concept is shown in Figs. 5 and 6. This program should -
be preceded by scale-model tests in water basins to determine its basic con-
figuration for optimum water speed.

Such a program, includiig contractor performance and endurance tes’ing,
could be accomplished in 16 months. At the end of this time, one or two proto-
types could be ready for shipment to the using forces for field evaluation.

(4) nitiate a development program for an articulated amphibious tracked
vehicie capable of operating effectively in delta and plateau regions where the
ground is semifirm (Fig. 2). Its basic characteristics should include:

{a) A net operating weigat of 6000 1b,

(b) A payload capacity of 3000 1b or 10 combat-equipped personnel
not including ine driver and his assistant.

{c) Capability of negotiating 60 percent grades.

(d) Capability of operating in heavy brush and undergrowth,

{e) A minimum approach angle of 80 deg an: a departure angle of

85 deg. .
{f) Capability of operating on hard i¢vel surfaces at a top speed of
30 mph. : ‘
(g) An operating range of 250 miles at 75 percent of full power.
(h) Capability of sustained operation in hot, humid, tropical climates.
{i) Capability of turning within a 20 ft radius.
(j) Incorporation of an articulated steering principle.
(k) Minimum noise, smoke, and odor signal.
(1) Ground uuit pressure of less than 2 psi.
{m) Capability of being air transported, helicopter lifted, and Phase I
airdropped (parachute).
(n) Engine with multifuel capability or, if impractical, rzapability of
operating on low-octane gasoline.
; (o) 4 24-vel* dc, radio-suppressed,and fungus- and corros:oxu
resistant electrical system.
{r:) Tapsrporation of « front mounted recessed winch.
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Fig. 6—Front Vizw of Tire-Trocked Concept
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The XM377 i« similar and comes close to having fliese characteristics.
This vehicle has been thorouugily tested and evu!uate;/‘n the U&, Canada, and
ciher parts of the world and has repeatedly demonstrated high overall mobmty
characteristics that were superior to those of other tracked vehicles. It is the
only tracked vchicie that is fully articulated. Although the XM571 has demon-
strated excelicnt cross-country ability, certain areas siould be improved to
further increase its mobility and reliability. These areas ave:
Increased ground clearanse (desirable}.
Increased freeboard.
Improvement uf water entry avsi exit angle
increased track effective width.
Increased track life.
Reduced turning radius during articulated steering.
Power articulation to assist vehicle in obstacle climbing abmty and
canal- and stream-exiting ability.
Increased deep-water speed with auxiliary propulsicn device.-
. Incorporation of a projected aachor device to dssist nﬂgctiatm of .
canal and river banks. =~ t =
Incorporation of a connection device that would allov: two or more ve-
hicles to couple together for increased canal and river egress.
Increased power to improve overall perforn..nce and to allow a third
unit to be coupled to the vehicle. '
(5) Initiate a development program for an articulated amphibious wheeled
vehicle capable of transporting personnel and cargo over reasonably {firin ter-
rain as found in highland plateau areas (Fig, 2). Iis basic characteristics
should include:
{a) A net operating weight of 6300 1b.
(b) A payload capacity oi 3000 1b or 10 combat-equipped per..onnel
not including the driver and his assistant.
{c) Capability of negotiating 60 percent grades.
(d) Capability of operating .n fairly firz cross-country terrain and
unimproved roads.
(e) A minimum ~pproach angle of '70 deg and a departure angle oi
55 deg.
(f) Incorporation of a front-mounted recessed winch. o '
(=} Incorporation of an articulated body for pitch and roll. '
{h) Capability of operating on hard level surfaces ut a speed cf 50 mph.
(1) Capability of sustained operation in hot, humid, tropical climates.
(j) Minimum u0.se, smoke, and odor signal.
(k) Capabiiity of turning within a 20-ft radius. g
(1} Capability of operating in the water at a speed of 7 mph minimum
by means.of an auxiliary propulsion system
{m) Capability of being air transpurted, helicopter litted, 2nd Phase I
airaropp:d (parachute).
{n) Engine with multifuel capability or, if impractical, capability of
of.erating on low-octzis gasoline.
(o) A 24-volt dc, rad. ,-suppressed, and fungus- and corrosion~
rosistanl dectrical system.
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b : The XM561 is similar and comes close to having these characteristics.
This vehicle has repeatedly demonstrated high overall mobility characteristics
that were superior to those of other wheeled vehicles. Although the XM561 has
demonstrated mobility characteristics that approach those of certain tracked
vehicles, it has certain characteristics that could bear improvement to further

* increase its mobility. These items are: '

Ruduced turning radius.

Reduced steering efiurt.

Increased approach angle. -

Recessed winch. ) ) $
Increased winch capacity. - -

Increased ground clearance.-

Increased deep-water speed.
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COMPUTATION OF VEHICULAR PEHFOEMAMNCE

" To support the conclusions and recommendations reached in this stugy
the performance of several of the vehicles studied was determined quantitatively.
This section describes the methods used and presenis some of the resuits obtained.

RELATION OF MOBILITY INDEX TO VEHICLE CONE INDEX .
The US Army Engineer Waterways Experiment Station has developed

empirical formulas for computing minimum soil strengths for support of ve-
hicles. Computing for wheeled vehicles required one formuia and compuiing
for tracked vehicles another. However, the formulas are generally similar.
Both types rely heavily on ground contact pressure and are influenced by such
factors as gross vehicle weight, ground clearance, engine horsepower, and type
of transinission. Resulis of the computations are values called “mobility in-

~ dexes” (MI). The MI value is used to determine the vehicle cone index (VCI).

This is a value for rating a vehicle to complete 50 passes. The soil must have
a rating cone index (RC1) value that is equal to or greater than the VCI to en-
able the vehicle to complete 30 passes.

Figure 7 relates Ml to VCI for a terratire-tracked vehicle, an M113A1
vehicle, an XM561 vehicle, an XM571 vehicle, an M80 vehicle, an LVAX1 ve-
hicle, ar - an M151 vehicle. The terratire-tracked vehicles have a feature that
permits the vehicles to operate automatically in either the tracked mode or-the
wheeled mode. These vehicles when operating in the tracked mode have a much
lower soil-strength requirement than any of the other vehicles shown on the
figure.

Figures 8 and 9 provide a means of applying a specific VCI to aid in de-
termining a vehicle’s trafficability and provide an estimate of the percentage
of areas trafficable for a given vehicle in a temperate or tropical climate dur-
ing a wet season or under high-moisture conditions. Figure 8 is a comparison
of trafficability of various vehicles for 50 passes over the same area and Fig. 9
ts a comparison of the trafficability of the same vehicles for a single pass. Be-
tause the data are biased toward wetter-than-average conditions, estimates of
percentage of trafficable areas made from the curves will be smaller than
actual, i.e., on the conservative side. :

Data compiled Iy the US Army Engineer Waterway4 £xperiment Staticn
was used extensively {or deter mining the types of vehicle that would provide
the desired mobility for various areas of South Vietnars. However, other

30 RAC-T-47¢
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Iactors were considered such as airlift capability, nnrrow trails, and desn‘ed
micsion over ierzain where soxl sirength varied gred‘ly.

Soil values for calculations and tie preparation ¢f trafficability charts
werv obtained from Table ! for trafficabilaty chamcterivuucs of soils in the wet
season as prepared by the Waterways Experiment Staticn. The table contains
a summary of the four groups of soils. the soi.s incluaded in each, estimates of
cone index. rewmolaing index, RCI, ulipp.riness 2nd stickiness effects, and gen-
eral comirents cu tratficability for the wet season,

DETERMINATION QF VvCIs FOR THE TERRATIRE-
TRACKED, XM571, AND XM561 VEHICLE
OPERATION ON yINE-GRAINED SOILS

.The following paragraphs illustrate ihe procedures fc: ~aiculating the M]
for the terratire-tracked, XM571, and XM561 vehicles. With this dimernsion-
_less number the Vcl number can be obtained from Fig. 7.

Terratire-Tracked Vehicle : ‘ i N E

ML Since the terratire-tracked system can operate by either rolling-whee}
or stationary-wheel-tracked action, hoth its wheeled and tracked mobility in-
dexes have been computed. Because oi certain unconventional characteristics
of the terratire-tracked system, the formulas cannot be applied unless certain
assumptions are made; these assumptions are mentioned as necessary.

Formula for Self-Propelled Wheeled Vehicles. The terratire-tracked sys-
tem is assumed to be operating as a conventional wheeled vehicle, and all tires
in contact with the ground are assumed to be powered. The basxc MI formula is:

vantaci- .
ey weight
p""ﬁhﬂ" » e
factan factor  wheel (lmr-\ eunine 1rare- .
M- 00 SRy e foad - ance s i mission | . 20 - S E
s a¥ ‘fﬂcl‘ur - factar humr/ : factor”
A chicte Fadors Valge
Cnnlatrl- ) groe= vebicle weight, b 10,000 6.61°
'"'r‘t':“rf © e widih, . rim dameter. Na, of 1hy 6 147 )
avin in. in. " dires
S0 - L) e 1
Deight factor: 150001, 350001, .. 1.0 = .90 :
< 15,000 b 0.9 Y
" ) 125 vire widih. in. 125 « I8 ;
Tire factor R T T “Tion <022

i thas eapression iowas assumed that P gires are in e tact with the ground. W
timen oih 12 tires o be in vomtact with the grognd.
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Grouser factor:  withoue chnina
o with chains

groes woight, kips
RO, of wheels

ground clearance, in,

.“heeMm;J fuctor =

Clearanc» factur

Foane | ) Hohp ron 100
srane fatnr  fukp ten . 105
hydraulic

Teansmission fuctor: .
me chanical

0.22 « 1.00

0 B

11 N TTY

104y “ur—;--hl‘J
2.8 ton 1 100

.o
Los

W oo [(i"“‘—‘—"-'?l’-. 0.7 - 1.(,0) .00 . 1.'_mJ < W

F

0.71

1,60

=
o
.t

Formuia for Seli-Propelled Tracked Vehicle. In determing the MI of the

3 5 3
3 -terratire~tracked system as a tracked vehicle it was assumed that the track A o L
i length is the distance between centers of idler and drive sprockets and that the
track width is the nominal width of the tires. It is also assumed that the tires
act as grousers and bogies, and that the area of one track shoe is the area of
one tire, determined from the tire length and width as given in the tire size.’
The basic MI formula is: '
, n-nmﬂj meig'ﬂ
3 PrEesare < g ctor ] . frans
g facvor bogie  clearance engine )
i Mo - - + Minsion
| track erouser  Jactor factor furvior i
«futtor
fuvtor factor
< Vehjele Factors N alue
ii - .
¢ Cﬂmfﬂ' R gross vehisbe weight, 1b, 10,500 a3
; p"s""“"‘ u aiva of tracks, sq in, ks 130 18x 2 o8
H - uM
! Weight fartor: < 50,000 1b 1.00
1
h ; track width, in_ L
f Yrack factor o0 90 0.18
: ! Grouser factor: © 15 in, - 1.0
§ Bogie arows sehiche weipht Jh disided v 10 i 10,000 = 10 0.23
g fautur wotal Vo, of bugies in contuct with Tt 16y 18 =
; wound) « Laca oFane 1) arack shoe, in)
! _ . .
H Clearance factor M—I'h qrapve. W l— ~ 1.60 .
0 10
o . 2 10hp ton - 1,00 100 ) 20 h
Fagien Lactor: i oo uAUTIE e HIDY
K UG | 10.pton - L5 (3.0 ton "7 lnn) i-00
o . .. Bydraulic 1,00
Yransmiseion factern: cithanical i 1% . 100
203 L " -\
W (.‘m_:.r.—"-)_ 0. ],M)/ LK 100 » 93
T A od g ek Jeagth Ts disian e PR B 1~
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XM571 Vehicle
° The basic M1 fc rmala for the XM571 self-propelled tracked vehicles is:
N . ‘ 5
g ’ . . / contacts weight kY
pressure - o .
sctor . ) trann-
W et {avtnr =, buogie clearsnee | o ensine oo,
L teadk wouser  factur factor factor PR
\ fuctor ¥ Mactor - .
\ehicle EFastirs \alue
%, ) (‘"n.‘“'; gross vehicle w-iphl.. b % ’ ) . 1.98
¢ I';N:m ’ S ol tratke 30 vontact wilh ground. TR~ a2 x 4 il
§ At sg in.
L R0L000 1 = BB K]
. 5000 8o 6u.0N fh - 1.2
i Weipht fuctor: 0000 10 YO0 )L+ bt - 1.0n
.l ~ 100,000 1k - 1.8
¢ . teack wadth, in. 18
{ ! Soan . e S RIS DRI ),
3§ . - Yeach furtor - o T - 018
. . 1in. high vao
; firopser factor = bigh P 110 = 1.00
o Bogie grme sebivte weight B2 10 TR0 e
i } factor Tiotal o, of bugie~ in contact with T~ 18+ 4.22 S
H gravnd) ~ (area of one track shoe. 0}
f
ound elenrance. i 2
g Clearance {ator « sraund ¢} :‘\lr.mu-. LT —-}I-r = 1.20
i
i . L+ i0hp ton - LK 80 b 21.° by
! Engine factor: i o ¥ 1075 - ——LLT s "r—TﬁﬁL . 100
; .
i Transminsion {uctor: by dr..u|?( l.O(') - 1.05
1 mechanical 1.05% .
5 w o (2910 10 YL 10, 1o - 109
\ Tlox " )
XM561 Vebicle
The basic M1 formula for the XM561 self-proprlied wheeled vehicles ist
[-/U:ul.ul» \\Ngbl -
wmFE ¥
3 ‘: K: :"”t factin wherl- clear- engine \TM*
Wi} 0,(--|'.‘ —a Sroueer - {oad - amve . (aunh: « misaion] « 20,
l“'-"'“" fachor et fautor factor
i Vehicle Fuctors \alee
L Cantacts w10
‘.;r::;lrvu- S i Ty i Rl
“
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sOHB00 cowe 110
Reight factror: 15000 12 35000 1 = 1.0 - 0.90
< 15.000 1h . . 080
" 1,253 tire width, in 1.5 12
Tore dintanr e f
e dacton Y60 : TG 0.35
Ciu et it with vhains - 1.5 0
ygbatn without chains n o, e 1.00 lane
Wheel-
::: griss vehicle weiht. hips 4.2] 1.53
[n('h;l' No. of wheels tmas b single wr dual) ' [¢] - -
. ground clearance, in. 15 : =
Clearance factor - 10 = 5 150
. ~ 2 10hpton - 1,00 103 hy 222 ||B

Py l’.n.g.ln'ﬁ "m‘f" < 10hpron=1.05 ‘(_TFL " Tton ) 100
p noq hydranlic = 1.00 .
r d - Ed B s

~ Transmission factor me chanical - 1.05 1 0!
W06 [(o}lu o 173~ 1.30) x 1.06 I.Oﬁ] .2 - %9

MANIMUM SLOPE ABILITY COMPARISON

Figure 10 illustrates the maximum slope that can be negotiated oy any
particular vehicle. For slope operation, the VCI over and above that required
for operation on level ground is equal to the RCI minus the VCI.

Example

What is the maximum slope the terratire-tracked, the XM571, and the
XM561 vehicles can climb in a fine-grained soil or sands with fines, poorly
drained, with a VCI of 84 and a remolding index (from Table 1) of §.7% in the
critical layer? : .

Tenatisestrached aehicle MSTY vehicle AM6T vebicle

RCE- 83+ 0,75 - 63 RCI 81, 0.75- 61 RCI- 83y 0.75 - 63

RCE- VCI- 6325 38 RCE- AT €32 28 3, Rt VG- 63+ 47 = 16

Then {from the graph the maximum slope the terratire-tracked vehicle
can be expected to climb under the given conditions is 59 percent, the maxi~
mum slope the XM571 vehicle can climb is 52 percent, and the maximum slope
the XM561 can climb is 25 percent. ;

CROSS-COUNTRY MOBILITY RATING

Figure 11 depicis evaphicully = opovate #eadus lun rat’s
country vehicles tur tiansporting catin or nevsinne! oot ter:d

nF ot
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i’ig. 10—Moximum Stope Ability Compatison

Criteria for sel§-propelied vrhi:l‘es on fine-grained scits ond sonds with finss, poorly draned.
Moximum towing force that can be developed on fevel ground ond maximum slope that can be climbed,

prevalent in South Vietnam. Many {
evaluation ratings in this analysis.
{a) Ability to sustain speeds over specific terrain.
(b) Ability to traverse most adverse terrain for a short distance.
{c) Ratio of vehicle weight to payload. .
(d) Ratio of vehicle size to payload and the ability to transport the ve-

hicle readily.

(e) Vehicle capabilities to *ransport cargo or personnel.

() Vehicle's initial cost.

(g) Vehicle's operating cost.
mission and the vehicle’s operational life.

(h) The destructive effect of vehicles operating on roads.

Many of the vekicles have been subjected to comparative performance
tests over specific terrain peculiar or similar to South Vietnam. There are,
however, many vehicles that were not subjected to comparative tests. Some
or no riore than concepts. The ratings are

of these vehicles may be prototype
{herefore based on judgment from availab - data, knowledge, and oxperience

in the field.

RAC-T-4T4

actors were considered in determining

+ 60 -80. - 100

The major factors are listed below:

Reliability of the vehicle 10 complete a°
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Appendix . A

 MISSION DATA . i - e

This appendix presents detailed data on misslons* that have been or might
have been executed if suitable vehicles were available for operations in all parts
of South Vietnam. The missions are arranged in numerical order by mission
number, which was arbitrarily assigned as the report of each mission was re-
ceived by theRAC investigators. Missions 22, 25, and 27 are not available.

#Abbreviations used in
APC .
ATK
AW
HE
MG
N/A
OoP
OoVM
RCN

RD

R/L

RR (gun}

RR (mission)
8/h

SVN

v

X

46

thls appendix Include the following:
armored personnel carrier
attack i
automatic weapon

high explosive

machinegun

not applicable

observation post
on-vehlele mounted
reconnalssance

road

rocket launcher

recollless rifle ]
railroad

small arms

South Vietnam

\'letnamese

CTOSS COBNITY
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VEHICULAR MISSION REQUIREMENTS

Migsion No. _3
Category of Terrain Delts

Total Distance to Be Covered 55 ;.

Troops to Move 32

Cargo t Be Cerciea:

a. General descviption Individual Equipment, 1 fleme thrower, : _'

portalle, 2 mine detectors,

b. Totrl weight 1200#

¢. Weight, heaviest item '[0#

d. Totel cubeage N/A
e. Cubeage, largest item N/A :
Desirable Speed: o¢
a. Road or highway:
(1) ' Sustained 40 jom per hr
(2) Maximun (bursts of 3 to 6 km) _60 kp per hr

b. Cross-country (including paths and trails):

{1} Sustnined 1S m per hr
(2) Mexamum (bursts of 2 to 5 km) __20 joo per hr ’
Detailed Description of Route to Be Followed:

Ail weather, Z-lane hard surface. All adjecernt terrain consiets of
puidies, marches, streams and canals. Small villages dot the main
highway at intervals of from 5 to 10 ke.

RAC-T-474 . 4
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8.

9. Probability of Enemy Contset:

10,

1.

12.

48

Qbstacles to Movement:

On highwsy , craters, abatis,
Crose-country dikes, streems,

Aubush likely

Armor Protection Required:

mines and cuts may be encountered,
canals and peddics are dn profusion.

Turn calider ,30 AP at ranges less than 200 yards,.

Vehicular Armament Required:

Cal ,30 or s.milar MG

Multiple rocket launcher aimea and fired from within vehicle.

Special Requirements for This Migsion:

At least some of the vehicles in this convoy sl ... be able to
move cross-country over all obstacles listed in para 8, above,
at a rate faster than on foot or vi. sampan,

BAC-T 474
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VEHICULAR MISSION REQUIREMENTS

Missici No. ___g
Category of Terrain Deltn, .mostly flat, some hills to 70U meters.
Total Distance to Be Covered _ S5 jgp (road) b8 ym (eross-country)

Troops to Move _ 180 total

Cargo to Be Carried: . .
a General description _ Individual equipmént, 3-B) m mortars, completé’

€3.5 R/L 0 2 ns ort. 5"

Tota) weight 6506“

Weight, heaviest item gg# ) .
'I.'otal cubeage __300 cu ft '
Cubeage, largest item 15 cp %

Desirable Speed:

®.

Road or highway:

(1) Sustained _LQ g per hyr

{%) “axinum (bursts of 3 to 6 km) _60 km per hr
Cress-country {including paths and treils}:

(1) Susiained 15 kn per hr

(2) Foximum (bursts of 2 to 5 kn) Zn yp par by

Detailed Description of Route to Be Followed:

Via Roads: i} Im 2-lane, hard surface, all weather, L2 km of loose

surface graded all weather road.

Cross-countrys Entire trip through paddies, streame and capsais.

Villages are clustered near the primary and secondary roads.

RAC-T-4%4
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O e s

Obstacles to Movement:

Highway: Mines, roadblocks, abatis, craters.
Cross-country: Paddies, dikes, streams, canals, r isional mangrove

{easily svoidable). .

Prebability of Eremy Contactt

High en route and certain on arrival at objective ml.“

Armor Protecticn Required:
Turn cal .30 AP

Vehicular Armament Reqiired:

Cal .20 MG: Multiple rockct launcher. .

gpecial Rejuirements for This Mission:
e to move over terzain described above to insure .

Vehicles should transport troops as close as
1ls in the objective avea.

vehicle should be abl
success of mission.
possitie o the two hi
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VEHICULAR MISSION REQUIREMENTS

Mission Ho. 3 : il . :
Category of Terrain __pelta {plain of reeds) i S ‘
Total Distance to Be Covered Road, 13Y Jkm, crosgssountry 68 .

Troops to Move 160 total, ous rifle company. i -

Cargo tn Be Carried:

g, Gerera} ueseription A1k jndividual.eguipment 3“.:‘5 rations TR =
o B e s

- " P, 4 B

1_'??9 c-l ]».’»[‘:
b, Total ~eight ﬁooo# w2

c. wWeight, heaviest item ﬁ:#

d. ‘Total cubeage W /A

e, Cubeui®, larpest item /A

cesirable Speed:

a., FRoad or highway:

(1) Custeined _L0 lop perhe .
(2) Maximum (burste of 3 to & xm) €0 ¥moper hr

v. ~Oross-country (including paths and trails)s

(1) Susemired 12.15 ko pec i
{e) taximw {tursts of 2 70 & km) 20 wm per hr _

retailes Tererivtior o1 Route to Be Folljswed:

FAASLLEA Y 3 el

Routle paises through"Platn of Feeds" area, which is entirely flooded
8 crocs-country route would puss

ir. rainy season. In the dry seoason,
+hrruarh apprnximatel;( 25 ko of paddies and through 4B km of marsh and
swas . land and over {nnnmerable streams and canals.

53
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8. Obstacles to Movement:

If by xoad, all usuel road blocks used by Viet Cong, including mines,
craters and the like, If cross-country in weti seeson, entire area is:
: inundated, If in dry season, cbstacles are puddy walis, wikes, sireums
; {especialiy strean banks) and canals. .

| ~

9: ' Probability of Enemy Contack:. . .. -h Felcare  deael P

- &

!
! it - . ' X} N
% During rosd movement, high, " .0 " .
‘ If move is cross-country, low.’ - L T i i
| At objective area, high. * S -
10. Armor Protection Required: BT LI _ N

Cal .30 AP fired from vanges less than 200 meters.

et T Aot o

: 13i. Vehicular Armament Required:.
i - © cal .30 M5,

12, Special Requirements 1'OT This Mission:

In dry season, vehicles must traverse all obstecles listed in pars 8
3 above. In rainy season, requirement 15 for a vehicle vhich performs

best in water but must be sble to wove on weds or dry land for
limited distances. ;
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VEHICULAR M1SS10N REQUIREMERTS

o oy e

1. Migsion No. N

2. Category ol Tervain Delta -~ Jungle end gggmotion
. Total Distance to Be Covered’ 90 )

w

&

. Troops to Move Inf Bn reinforced (600 total)

5. Cargo %o Be Carried:
. _General description Individual-& crgmlzationd..eqnipmem

for one Bn., 3 deys supply of fuel, ampunition snd z.'a.tldn‘s‘.

b. ‘Total weight 8000#

c. Weight, heaviect item 100# ] — e

d. Total cubesge 260 cy ft

.. Cuteage, largest item 12 cu ft ¢
6. Desirsble Speed: .
a. FRoad or highway:

(1) Susteined 4Q jm, per hr
(2) wMaximwi (bursts of 3 to 6 xm) 60 lon pexr hr i

b. Cross-ccuntry {(including paths and tra1ls)s
(1) Sustained N/A
{2) Maximum (bursts of 2 to 5 km) _N/A

7. Detailed Description cf Route to Be Followed:

Entire distance s on herd surface highway 1ess than two lanes wide.

Of the 90 ¥m, 15 pass thriugh peddies, 20 pass through plantations, and
the remsining 55 ere through thickly wooded and slightly rolling terrain.
The road skirts a densze, tangled mangrove jungle for 35 lm.

HALC. T 4%
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8. Obstacles to Movements

Usual man-made obstacler employed by Viet Cong. Dense forest ]
precludes any off-road vehicular movexent except for scue form of = -
2.vhcel vehicle mlong local trails, There ave a fev streams in

the arca. 9 i

v vy Py

9 Probsbility of Fnemy Contact: . ..o S .
Negrly certain at cbjective ares, -Probabile st cne or mare.points . . . L
along route of march. ' .

etk vt
i
§
i
'
!

10. Armor Protection Required:
Ci3l .30 AP at ranges less than 200 wetere,

1l. Vehicular Armament Recuired:

Rapid fire MG
Multiple rocket or grenade launches,

12. Special Reguirements for This Mission: -

Column must be So organized that a single ambush could not destroy
or immobilize the entire c-lumnj hence some cross-country cspability
is desirable.

RAC-T-474 57
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A .VEHICULAR MISSION REQUIREMENTS
1. Mission No. __L___
2. Categrry of Terrain Delta- Mangrove Jungle with interlacing stresms -
3.  Total Distance tn Be Covered 100 X '
4, Troops to Move _ 157
* 5, Carfo Lo Be Carried: a E

a. Gereral description Indiv Equipt, & lignt MG, b-3,5" R/L, A&

R i 25 fand grenades, 1 ration, 15,000 rds S/A ammo; Mlémi—: !: ;&fu (O
b. Tctal weight 1800#
¢. Weight, heaviest item 39#
4, iotal cubenf;e 110 cu ft . : - . A
e, Cubeage, largest item 6" 'I

. 6. Desiratle tpeed:
L; a, IECHITKTTACCCTER ‘Rivers and Streams:
1 . (1) Sustained L0 Yop per hr ‘
% ' ‘ (2) taximum (bursts of 3 to 6 km) S50 ki per hr
b, COress-country (including paths and trails):
(2 Susta;x:ed 1/A '
(2} iaxirm (bursts of 2 to 5 km) ___N/A e
7. Detnilei Teceription of Route to Pe Followed:
Entire aistance is over water and includes the LONG TAO River used
for the uspproach as well 8s the mass =f rivers, streams and tridutaries
wikm.on Lhe jumgie mess it¢self,
. h
P .
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&. Obztacles to Movement:
Lxtremely shallow draft, tangled root masses. In sote cases ovér-:
ranging vegrtation is impenctyable. Viet Cong wmay well have placed ,
Wices OF Wil beITaers s0 as {0 better secure theiv xany ceches of '
A aes and arpmu itdon nidden in the Jungle ared. '

§. Probability of Enemy Contact: 1RSSR ;

W Riﬁt e -,-'~.~'~- —— sn——<-- —- = .. o i = N ] . e SR ..',, ., L . y

10. Armor Protection Required:
Small plate above waterline of craft capable of t\&nin; cal X0 at. : 2
ranges less than 200 meters. : ) 2 i

11. Vehicular Armement Requireds
Rapid fire MG
Smoke ejector

|12, Spacia) Requivements foi This Mission: :

' Ver.ele must be fast 20 as to achieve surprise and wust be sble to
penetrate the jungle on as coell and shallow a stream ss can the
enemy hand propelled sampan~type crafi.
64 HAC-T-414 .
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VEHICULAR MISBSION REQUIREMENTE

1. Misrion Vo. 6

2. Catego.y of Terrain _ Extremely mountaiungux

3. Woeal Distance to Be Covered 25 km

3 b, Troops to Move b

$. Cargo to Be Carried:
* a, General description 18 rations @ 6.5 1bs per raticn, L0 lbs of radlo
, g : e S ... .replacement sets, S0 lbs small o, ammo and grensdes, A e

b, Total weight 201'

€. Weight, heaviest item ?0'

4. Total cubesge B cu st

e ‘Cubeage, largest item 1.5 cu ft
6. Desirable Speed: . .

a. Tosd or highway:
(1) Sustained 15-20 km per hr :
(2) Maximum (bursts of 3 to 6 km) 30 km per hr =

b. Cross-country (including paths and trails):
(1) Sustained 6-10 im per hr .
(2) Maximum (bursta of 2 to 5 km) 15420 Jan per hr

7. Detailed Description cf Route 'to Be Followved:

In order to resupply three small outposts with rations, a detail will
have to move 207 1bs of cargo over nearly 25 km. 7 km is loose surfece,
graded, all weather road, km 1s all trail, averaging 30" in width, end
with £lopes up to 50% at certalin points. There are three small streams
which will have to be crossed. i !

62 RAC-T-474
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8. Obstacles to Movensnt:

Dense vegetation and sbrupt mountainous terrain restrict crosse
country movement for the most part to valking and cutting a path
through tlm vegetation, There are alcpes up to 50% and the trails
average only 30" in width, Sumall streass preaent another obstacle.

9.. Probability of Enemy Contacts

Remote

10. Armor Protection Required:

None

11, Vehicular Armament Requireds

. None

e

12. Special Requirements for This Misaiont = y
Vehicle must be able to negotiate 30" wide trails at a ressonsble i

speed and should ¢arry & peyload of epproximately 300 lhs including the - -

drivar. Vehicle should also have siream crossing ability--either flost

singly or jointed as a cataxaran to support litters or cargo.
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VENICULAR MISSION REQUIKEMENTS

Mission No. ' A )
Category of Terrain Delts, jungle, platesu, extrezely mountainous.

Total Distance to Be Covered 330

Troops to Move 100 | | i )

Cargo _to Be Carried:

s _Gemrpl description 112 tonyo LY

21 tons - veaPOnd

10 _tons - signed CAUIPNEDY o :

b, Total weight _ 173 tons
¢, Meight, heaviest item hg&#

a, Total cubeage N/A - welght is determining factor.
e. Cuteage, largest item 240 cu ft ’

Desiratle Speed:
a. Road or highwvay:

(1) Susteined %0 lmper hr .. )
(2) Meximum (bursts of 3 to 6 xm) 60 =
b. Cross-country (including paths and tmns):‘

(1) Sustained N/A (. B T
(2) Maximum (bursts of 2 to 5 km) _N/A i ‘

Detailed Description of Foute to Be Folloved:

Haré surface road, all weather, wore than 2 lanes, extends through T ¥m
of paddies streams, plantations, and dense woods, ‘The nexi, rolling, wooded
terrain rising to over 700 mevers. ‘Then, for 120 im, through steep hills
rising to wore than 1500 meters with heavy vegetation and many stresms, The
final 6 ¥z are on loose sw face all veather road through a platesu, thickly
wooded, btut with occasional dry Crops. ' .

RAC-T-474 85




8.  Qbstacies tu Movemeri:

Forsihl: ambushes, wmines, craters, sbatis, barri:ts. This operatinn
is entirely romd bound,

9. Probnbuitx of Enemy Contwh

0. Armor Protection Required: £C

‘Cabs of trueks for an.. <30 at ranges of less than 200 meters,

11. Vehiculer Armament Required:

Cal .30 MG's - multiple grenade or rocket launcher, Smoke ejector.

12, Special Requirements for This Mizsion:

Resch destination with carge and (argo intact. Involves passage through
many wooded defiles, mountain passes, with uost of the route being
canalized. Slopes not over 15%. Ambushes quite possible in rearly

the whole length of the trip,

o6 RAC-T-474
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c, VEHICU.AR MISSICH REQUIFEMENTS
! ' .
t 1 m;s:on Yo. _ 8 ' I ' "
2 ., Cutepory of Tertaln  Deltg, Jjungle, plate sy, rygged esvataing, '
‘ 3.  Tous) Uistani: to Re Covered __26L)m ’ . -
’; 4, Troop: to Move fant ‘ttalion (62 .
| 5. Cargo ic Be Carried: - . a Iy s, By
s. General description _Individual snd organizational € jpment plus : . 5 . i
2 deys rations und small arms munitllon. Pioneer engineer_ equipuent ' ) ' :
,“ = e AT T TR I P Sl S G N T DR SR, S e
.‘.I b, ‘Joial weight _1O tons
€. l Weight, heaviest item .9_2# . d
4, Total cubeage N/A weight i .
e. Cabesge, lnr"eest item _N/A weight
i 6. Destrstle Speed:
h a. Road or highway:
; (1) Sustained Y0 ¥m per hr .
(2) Maximum (bursts of 3 to 6 km) _60 Jn per hr
' b. Cross-ceuntry (inecluding paths and trails): oL

(1) Sustained N/A ;
(2) Maximum (bursts of 2 to 5 K1) N/A :

. 7. Detailed Tescription of Route to Be Followed:

From lowlands of Saigon through jungle, through mountain passes to rugged
wmpuntainous areas near DALAT. .- . .
20 ko hard surface all weather more than two lanes. . i, _

30 km hard surface g1l weather less than two lanes, : -
115 ¥ herd surfsce all veather less than two lan‘i.

87 \m loose aurface, 21) weather less than two lan.s, =

RAC-T 473
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8., Obstacles to Movement:

Rosds: Craters, road blocks mines, ambushes.
Crosa-country: dense forestation, ground slope, and stresm crossings.
Streanm banks 2-4 in height at 5% or less. .

e s , 9. Probability of Enemy Contsct:

High

10, Armor Protection Reguired:

i,

Against cal .30 for cabs and passenger compsriment,

11. Vehicular Armament Reguired:
Cal .30 NG, smoke ejector, multiple socket or grenade launcher.

12, Special Reguirements for This Missions

Security. Column must be prepared for arbush or surprise attack in
defiles . Muet be able to Till rosd craters or remove obstacles,

RAC-T-44 . 69
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VEHICULAR MISSION REQUIREMENTE S

1, Mission Fo. 9 ’
2. Category of Terrain Delte s . P

s, Total Distance to Be Covered 50 m (road), U0 ka (cross-country) oaewey

‘4, Troops to Move 157

5. Cu.ogo to Be Carried:

s. General description Individual and orgmi.ntm.l lsgiml :

2-57m HR, b eal, .50 MG with wounts and -mmltion.‘

bt Al

b. Total weight 2000 1bs

¢, Weight, heaviest item _ 50 1bs '

4. Toia) cubesage n/A

e. Cubeage, largest item Mﬂ

6. Desiysble fpeedt ' . .
a. Foador highways : b

(1) Sustained 30-l0Ipper hr . :
(2) vaximum (purste of 3 to 6 ¥m) _50-6Q lon per hr

b. Cross-country (4ncluding paths wnd trails):

DR (1) Sustained 1015 Jou per B

(2) Maximum (bursts of 2 to 5 jou) 20-25 dm per hr

7. Detailed pescription of Route io Be Followed:

' Rosd: 30 ks on all weather, herd surface, 2-lane,
' 17 km on all weather, loose surface less than 2-lane.
3 xm on trail.
i Cross-countrys Area is laced with canals and stresms, paddies,
swamps Or TATSheE. 15 streams OY canals would
have to be crossed on & direct route.

RAC-T-474 : : n
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8.

9.

10.

1.

12,

72

Obstacles te Movements

dead;  Uswel VO mines, craters, ete,

Crvv. santry:  Censl and stream banks pidmary cbstacle - height b5,

Entive aren ia imindeted during reiny sena-

Probabnit! of EM 60330533 4 r

High -« VC may tench downed hcncophr ﬂnt.

Arror Protocticn Required:
Cel .30 1en than 200 meters for drivers and pssgengers.

Vehicular Armament Required:

Cal .30 or cal .50 MG.
Multiple grenade or rocket lsuncher.

Special Regquirsments for This Mission: -

Speed, either on roud or scross country is essential to successful
completion of this mission. Unit must be prepared to repulse VC o
from site of downed helicopter and to evacuate theinjured or wounded,

FAC-T-4%4
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