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i ABSTRACT
(U) The U, S. Army Limited War Laboratory has been given the
responsibiiity for developing a convoy counterambush weapon system,
Toward this end, a study has been conducted to delineate the pertinent
aspects of the convoy ambush situation and to determine and evaluate
appropriate counterambush techniques and materiel.
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(U)  INTRODUCTION

An identifying characteristic of wars of low intensity, particu-
larly those involving insurgency, is the utilization of the ambush by
querrilla forces. This tactic is quite important to the overall plan
of the insurgency since its successful execution creates a number of
tactical, logistical, economic, psychological and political problems
for the government. |In addition, captured supplies provide materiel
support for the continuation of the insurgency.

The U, S, Army Limited War Laboratory has been given the respon-
sibility for developing a convoy counterambush weapon system and as a
result has concentrated a portion of its effort to studying the various
aspects of the ambush situation and to determine appropriate counter-
ambush techniques and materiel. The end results of these studies is to
lead to the development of an- effective counterambush reaction system
which when used in conjunction with appropriate tactics will not only
protect against the ambush, but will aid in defeating the ambushing
forces.
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(U) TACTICAL SITUATION

The standard techniques used by guerrillas Is to attempt to
isolate a portion of the convoy,, and to attack that portion with rapid,
intensive fire, In general, if the vehicie(s) under attack cannot be
satisfactorily protected, the guerrilias will proceed with their planned
action, |f the convoy appears to be capable of successful counteraction,
the attack will usually be discontinued, since traditionally guerrillas
continue only if reiatively sure of success. In those situations where
a pitched battie ensues, the resulting activity will develop into a con-
ventional engagement rather than the limited activity usually associated
with guerrilla activity,

Any convoy with a sufficiently large military escort should be able
to be brought to its destination. However, this use of extensive mil=-
Itary support may not always be expedient, nor does it guarantee an
acceptable loss level. The research emphasis must, therefore, be placed
on developing materiei and/or tactics to assist the convoy to arrive
safely at its destination with a minimum loss of men and/or materiel.

As a secondary, but major point, an entire convoy counterambush system
should bé deveioped which will make it undesirable for the querrilla to
undertake further ambushes,

At the present time there is only |imited Information available
concerning the specifics of convoy ambushes, so that certain assumptions
have had to be made as the basis for a quantitative evaluation of various
possible competitive systems, Table | gives an Indication of our know-
ledge of the ambush characteristics which cannot be controlled by the
convoy and also the assumptions that were made as a basis for the study,
Table 2 shows present U, S. counterambush doctrine,

Based on the avallable information, the apparent requirements for
a total convoy counterambush system have been determined and
are indicated in Table 3. The basic conclusion is that to be effective,
the convoy must react rapidly and effectively, immediately upon becoming
aware that an ambush has been initiated, This action will permit any
personnel in the convoy to depioy for a conventional counterattack.

I+ would be desirable for the end result of the neutralization
phase to be the immediate destruction of the ambushing forces since
this would negate the requirement for further action, However, since
this does not appear to be possible within the present materiel state-
of-the-art, the major contribution of the convoy counterambush weapon
system will be to suppress the enemy capability (firepower) while the
convoy Is taking the required counter action,
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Since the ambush characteristics are not ciearly defined, the
convoy suppressive action should be effective over a large area (100
meters wide) starting adjacent to the vehicle and extending out to
150 meters.

A. Vehicle Convoys Without Troop Protection

if a vehicie without troop protection remains mobile after
the initiation of the ambush, it should be driven rapidiy out of the
zone of fire while utilizing all available weaponry to minimize the
effectiveness of the enemy offensive fire, if proceeding at 20 mph,
the vehicle could travel approximateiy 250 meters in 30 seconds and so
would presumabliy drive out of the immediate danger zone within that
time period. Any vehicies which are foiiowing must decide whether to
drive through the ambush zone or to turn back.

If a vehicle in the convoy without troop protection is immobilized,
it is essentially at the mercy of the ambushers. Any temporary non-
decisive deterrent (limited casualty producing suppressive fire) will
be useful only to help the ambushed personnel to attempt to escape.
Because of this, the effectiveness of the presently contemplated counter-
ambush techniques is greatiy dependent on the availability of troops
for support,

B. Vehicle Convoys With Troop Protection

If troop protection is available to the convoy, rather than
dispersing the troops in all of the vehicies, the use of special troop
carrying vehicles would appear desirable in order to minimize the number
of vehicies required to be "hardened." The protected troop carrying
vehicies should be dispersed throughout the convoy in order to provide
rapid supporting action, They should be located so that part of the
convoy protection can move rapidly into the fighting zone without being
required to turn around.

In addition, it would be desirable to give each vehicle a sup res-
slve fire capabiiify (whefher or not IT Is a Troop-carrying vehicle)
order to pin down the attacking ambushers whlle the accompanying +roops
are preparing the counterattack. Vehicle spacing wili be dependent on
the supporting fire capabilities of the final weapon system and the
tactics which will be employed.

(U) CATEGORIES OF COUNTERAMBUSH SYSTEMS

A. Firing Techniques

Table 4 shows the categories of counterambush systems by
firing techniques, and a general comparison of the pros and cons of
the various systems,
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I. Un-aimed "barrage type" systems -

Such systems are arranged in units with
each unit covering the target area with
suppressive fire, Only a sinqgie action is
required to initiate the entire system,
The units may be fired consecutively or
concurrently,

2, Aimed systems - The "aimed systems" are those where the
aiming and firing of the system require
continuous contro! by a man,

3, Programmed systems -

Programmed systems utilize the same basic
weapons as the aimed systems, However,
they are pre-programmed so as to require
only a single action to initiate the entire
system, Personne! are not required during
the period of fire,

B. Mechanisms for Producing Effectiveness

The mechanisms for producing effectiveness are independent of
the firing technique and may be produced by either chemical or non-
chemical means, Table 5 shows specific items of both types of systems
which have been considered. A description of the specific systems and
criteria of effectiveness will follow.

(U) TECHNINUES AND CRITERIA OF EFFECTIVENESS

Temporary suppression of enemy effectiveness can be accomplished
by the following techniques:

a, Casualty production
b, Threat
¢c. Obscuration

Table 6 shows the various criteria which have been used for each of
these conditions. None of the crlteria includes a direct evaluation of
psycholoqlcal effects, although 1t _Is recognized that the mechanisms for
suppressive fire is primarllyugsxgholqglcal Unfortunately, since “there
are no satisfactory ¢riteria for the evaluation of the psychological
merit of weapon systems, the casualty production must continue to be
used as an index of the psvchological merit of a system., These criteria
are enumerated in Table 6,
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(C) DESCRIPTIONS OF SPECIFiC SYSTEMS (U)

11

Tables 7, 8 and 9 show the characteristics associated with the
varlous competitive convoy counterambush systems that can be either
specifically or tentatively described. In aii cases, certain system
characteristlics and resuiting system effectiveness can be changed by
elther varying the number of Items of which the system Is composed, by
varylng the ammunltion ioad, or by varying the rate of fire. |In this
study the effectiveness of the systems are shown for total welghts per
slde of 50 Ibs., 100 Ibs., and 150 ibs.

A. Rifie, U, S,, Cal. .30 M=i: This is a general purpose shoulder
weapon for use by an individual soldier.

Weight: 9.5 ibs,

Length of Barrei: 24 inches

Sight: Biade and aperture, adjustabie for
elevation and windage

Type: Gas-operated, seif-ioad, semi-automatic

Rate-of-flre: Fast as trigger can be pulied

Feed: Clip-fed, 8 rds/clip

B. Gun, Machine, 7.62mm, M=60: Generai purpose rapid fire weapon,

Welght: 23 ibs,

Length: 43 iInches

Barrei: Ailr-cooled, quick=change
Cyciic Rate: 450-600 rds/min,

C. M-75 Rocket Launcher: An automatlc grenade launcher firing

the standard 40mm grenade. lhe item may be deslgned for manuai or
automatic operation,

Weapon Weight w/o auxiiiary equipment - 26 to 33 Ibs,
(depending on modei)
Total System Welght: (Without armor or programming)
Approximateiy 85 ibs.

D. WASP: The WASP system conslsts of a flring stand containing
rocket modules. Each rocket moduie |s composed of 20 individual standard
40mm fragmentation warhead rockets with the standard 40mm fuze,

Item Wt. (Ibs) Size
Moduie w/20 rockets 21 .35 £
Rocket 0.86 5.79% % Il 752
Fuze 0.47 40mm
Fire Controi and rack i0 o2 fTS
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E. Automatic Shotgun: The system is to conslst of two turretized
pods mounted on opposite sldes of the truck by quick-attach brackets.
The weapon systems would be actuated from the cab and/or truck bed as
required. g

The proposed system is to be a gatling type gqun utilizing 3-5
barrels each designed to fire i2 gauge shot shell at a controiled rate-
of=fire of 1000 r/m, The shells are belt-fed and percusslon ignited.
Power is supplied by a separate battery.

F. Claymorette: The Claymorette is a variation of the Claymore
Anti-Personnel Weapon., It consists of a curved plastic tray filled

with expiosive which, upon initiation, propeis fragments forward within
a pre-determined spray pattern.

Size of item - 2 inches x 2 inches
Number of fragments/item = 73

The fragments appear to be distributed in three distinct vertical
zones, Approxlimately 53 fragments are in the centrai vertical zone
while the extreme zones contain an average of |0 fragments each., The
fragments from each item are uniformly dispersed in the horizontal
direction over a 150° arc.

The present compiete system weilghs 392 Ibs., for 23 items or approx-
imately |7 Ibs/item. A newer version Is In process which weighs only
275 Ibs., or approximateiy 12 Ibs/item.

G. Miniature Rockets: The weapon system would consist of a truck-
mounted firing rack containing individual modules composed of spin
stabiiized miniature rockets, The firing rack and mount contains the
wiring leading from the control consoles to the module holders, The
dimensions are approximately 5" x 8" x 6". Each moduie is a complete
unit containing the miniature rockets, fuzing and eiectrical ignitors.
The moduies can be oriented in azimuth and elevation as desired. Each
moduie can be "ripple" fired from either the cab or truck bed for a
pre-determined time period.

H., Cartridge System: The proposed system will consist of individual
disposable one-shot modules of |ightweight ailoy or plastic. gach
module, as presently conceived, wili consist of a matrix in which will

be a number of barrels for firing standard Cal, 0.22 long=-rifie cartridges.
The modules can be oriented in azimuth and elevation as desired. Each
module can be "ripple" fired for a pre-determined time period.

(C) SYSTEM EFFECTIVENESS (U)

At the present time, it is not possible to satisfactorily compare
the relative effectiveness of systems which use different Techntques
(chemical and non-chemical) to accomplish the same mission. |In addition,

state-of-the-art must be consiggred when making eventual comparisons of system
’ e
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effectiveness, Care must be taken to differentiate between those systems
where the characteristics are known and those systems which are being
projected into the near or distant future,. ;

The resuits of a study to deétermine the availability of information
indicated that In generai a great deal more is known about the character=-
istics of those proposed counterambush systems which empioy non-chemical
techniques than is known about the characteristics of those systems which
use chemicai techniques. Both types of systems will be examined.

A. Chemical Systems

This study has not Included chemical incapacitation agents
since their present use Is hampered by the close proximity of friendly and
enemy troops and is dependent on wind and vegetation. In addition, the use
of these agents would require the friendiy troops fto wear masks in antici=-
pation of the attack, Newer tactics or dissemination techniques may make
the chemicai agents useful. However, they cannot presentiy be considered
for the convoy counterambush role.

It Is recognized that smoke may have value, For this roie, the smoke
may be disseminated elther by smoke generators, which will place the smoke
in the immediate vicinity of the vehicle, or by grenades, which can place
the smoke elther at the vehicle or at some distant point., Since it is
generaiiy considered to be more desirable to screen the attackers rather
than the friendly vehicies, the emphasis of this study has been on the use
of grenades to place smoke on the attackers rather than on the vehicle,

Available information indicates that approximately 7 M=34 W,P, rounds
and 12 M-8 H,C, rounds wiil be the minimum requirement for adequate obscur-
ation at about 50 meters from the vehicle, The means of placing these
projectiles at this range are not immediately available in a convenient
form. There are various concepts presently being considered for this role:

E-5 )
40mm ) - See Table 8
Tank System )

The use of flame has been considered only qualitatively because the
avallable information on its effectiveness is limited. Investigations
are currentiy underway to determine the relative merit of flame in the
convoy counterambush role. In addition to the conventionai flame pro-
ducing techniques, the Laboratory is studying the potential of more
sophisticated techniques such as the use of encapsulated Mag Teflon and
TEA. Information on the effectiveness of these techniques as suppressive
fire media and on the availabillity of hardware, except for the M-2
fiame throwers are not currently available. Tests are currentiy being
conducted to procure input information with which to conduct preliminary
evaluations,
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Flame is being considered primarily as a second generation counter-
ambush procedure since the propulsion technique and appropriate evalua-

tion techniques are not presently available,

B. Non-Chemical Systems

A study of avalilable weaponry indicate that there are essen-
tially two baslc mechanisms for producing effectiveness by non-chemical
means.,

I+ The fire may originate at the vehicie (rifle,
machine guns, etc.,) so that suppressive action
can take place in the immediate vicinity of the
vehicle without harming the vehicle or any personnel
attempting to detruck, or

2., Omni-directional fragmentation items (grenades) may
be used when the fire originates within the target
area, These items are of primary value only at
ranges beyond which they will not be dangerous to

L the vehicle or detrucking troops,

Basic to the casualty production determinations are:
a, Probability of a casualty given a hit, and
b. Probability of hitting the target,.

Figure | shows the estimated probability that a random hit on the
target (as defined) will cause a casuaity as a function of range to
target when the projectile is fired through air,

Table 10 shows the average probability of a casualty to a man as
a function of distance to the target and estimated system weight/side
for the following conditions:

a. Systems fired through air

b. The individual target area located on flat land

c. Number of fragments (or roungs) as shown in Table 9

d. Presented area of man - | ft+< (head and shoulders only)
e. Type 2 casualty - 30 second assault,

Although the data shown in Tabie 10 are for flat land, it Is
recognized that the ambush can originate from slopes. For those situa-
tions involving counterambush fire not controlled by personnel, approx-
imately 1/2 of the ammunition was utilized for the specified situation
while the other |/2 of the ammunition was allocated for use against
those attacks originating from slopes.,
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Rifles - (Cal. 0,30) - From Figure i, it can be seen that each
Cal. 0.30 round when flred through air is potentlally effective out to
ranges of 150 meters and beyond. |In addition, the individual round
suppressive flre capabillty theoretically tends to increase with an
Increase of range within the specifled range limltations since the more
shal low angle of fire associated with increased range tends to make
each round potentially more effective over a large area. However,
although not specifically evaluated, as the approach angles become
Increasingly shallow, the rounds become more susceptible to small
varlations In the terrain,

It was assumed that during the engagement, flre will be produced
by a maximum of 8 men per slde wlth each man firilng 2 clips of ammunition,
In actuallty, this value will be limlted since the men will not be able

to fire their weapons as they detruck. Since rifle fire requires men,
it could not be used in those situations where the vehicle does not
contain troops., :

Since potential effectiveness is not decreased with range, within
the ranges of interest, the value of the system is |imited primarily
by the tactics and rate-of-flre. The system is not weight |imited
since the rifles and ammunltion are part of the basic equipment of the
men in the vehicles.

Machine Gun - (Cal, 0,30 ammunition) - The terminal effectiveness
information for Cal. 0.30 machine gun fire used In the counterambush
rote is essentially the same as that for fire from the Cal, 0,30 rifle,.
The primary difference and advantage to the use of the machine gun fire
over rifle fire is the increased rate of fire and the ability of the
men to detruck while the guns are being fired.

To be tactically effective, either protection must be provided
for a machlne gunner or the system must be pre-programmed. Either
situation would create welght and/or complexity problems., However, if
only gun and ammunition weights are considered for systems weighing 50
Ibs. or more, rate of fire (300 rds. in 30 secs.) will be the lImiting
factor in effectiveness. Since the basic machine gun and 300 rounds of
ammunltion wiil weigh about 50 pounds, an increase In system welght above
50 pounds will allow the vehicle to carry more ammunition but will not
increase the amount of fire withln the specified suppressive firing
time of 30 seconds.

A pre-programmed system must of necessity be time limited so as
not to cause casualtles to friendly troops entering the target area.

If the system is man-operated, the fire can be directed at ranges
beyond those occupied by the friendly forces.

~—CORPIDEN Tkl
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Grenade Launcher: The grenade system is the only non-chemical %
system where the fragments are omni-directionai and originate within !
the target area rather than at the vehicle. Because of thls, the use !
of fragmentation grenades is |imited to ranges beyond which the frag-
ments will constitute a danger to detrucking friendiy troops.

The terminal effectiveness of the individual qrenade is indepen-
dent of the launching system. From Figure i it can be seen that the
casualty potential of a single fragment is limited and drops rapidly
as a function of range. Although some of this ioss in effectiveness
is offset by the fact that the fragments originate within the target
area, the total casualty potential (and consequent suppression cap-
ability) of a single grenade is not high.

Two types of grenade launchers have been considered:

a. The standard gun-=type, M=75 (either programmed or
man-operated),and

b. a barrage-type rocket system, (WASP). ¢

Weight is a limiting factor for both systems, From Table 7 it
can be seen that the basic gun system weighs approximately 85 Ibs,
(No weight consideration for programming or protection for the operator.)
The gun represents a fixed weight, so that effectiveness/pound increases
as system weight increases (increase in weight represents increase in
number of rounds), Since any programming system or armor protection
must have some weight, it appears unlikeiy that a gun system (exclusive
of ammunition) can be built for less than about 100 pounds.

Unlike a gun system, the number of rounds fired from a rocket
system (WASP) wouid be roughly proportional to the weight of the system,
Exclusive of programming or armor protection, for system weights less than
about 250 ibs (170 rds.) per side the rocket system would be more ef-
fective than the gun system. As weight increases above about 250 Ibs.,
the gun system would become increasingly more effective on a comparative
weight basis,

Although the WASP system is characterized as a barrage system
within the weight limitations it has only a limited capabiiity to cover
the entire area continually with fire for an extended period of time
(30 seconds).

—_— i - W oy ¥ St o T TR ———

Automatic Shotgun: The effectiveness of the automatic shotgun
system iIs dependent on the ability to adequately aim or program the
system, in addition, the choice of size and type of ioad for the
shotgun sheil will influence the results, From Flgure | it can be
seen that when firing through air, it will be necessary to use either
flechettes or at least O buck shot if the system is to have any casualty-
producling capabiiity to about 150 meters from the vehicle (in air),

P o A L, ™
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In addition, the shotqgun effectiveness is especialiy dependent on the
spray size and anglie of approach, For a specific shot dispersion at
the clioser ranges, the tendency is to get smaili patterns of concen-
trated fire due to the steep angie of fire and inabiiity of the load
to spread within the short range. As the distance from gun to target
increases, the spray size increases and the angle of fire becomes more
shallow, so that the ioad tends to cover increasingiy greater areas.
The probiem of variations in terrain and fragment drop as a function
of time has not been inciuded, However, some compensations can be made
for these factors. In addition, a singie round from this type system
does not cover the entire target area so that at any one time oniy a
portion of the target wiil be covered by fire.

Either man-aimed or programmed fire Is required to achieve the
variation In azimuth and elevation required to cover the target area.
As indicated previousiy, |f man-operated, armor protection will be
required., A programmed system wiii be both an asset and a detriment,
Programming wouid increase weight and compiexity. However, a welli-
programmed or man-fired system has the advantage of concentrating the
fire in the target area. The presently evaluated barrage systems are
fired with constant iarge azimuth spray angle (presentiy assumed = 150°),
By aiming or programming the gun so that the total azimuth angle decreases
as the elevation (range) Increases, the spray can be confined to the
target area of Interest.

This assumed abiiity to aim a weapon to fire all rounds within
the desired target area is responsibie to a great extent for the high
effectiveness numbers shown for the automatic shotgun system in Table
10. Unlike the barrage system which Is oriented to cover the forward
area and to accept as a bonus whatever capability exists at the further
ranges, this system Is evaluated as though all of the avaiiable rounds
were directed either at the range from 0-50 meters or from 50-150
meters. Aiso, uniike the barrage systems (exciuding WASP) the automatic
shotgun is not evaluated in its ability to cover the entire area but
oniy as a suppiemental system. I[f this system Is expected to cover the
entire area, the effectiveness In each area wouid depend on what per-
centage of the total rounds were allocated per area.

The present automatic shotgun concept weighs approximateiy 60 ibs.,
exclusive of the weight of programming components or armor. This fact
Is refiected in Table 10, which shows the apparent system effectiveness
as a function of system weight, Typical of gun systems, the effective-
ness per unit weight Is a uniformiy increasing function of total system
welight.

Barrage Systems: The barrage systems are composed of individual
moduies which can be fired either concurrentiy or consecutively
(ripple fired) over a specific area within the required period of time.
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The barrage systems have the advantage of continually covering the
entire area with fire. |In addition, they are relatively simple in
design and do not require either programming or an armor-protected
operator,

a. Claymorette -

When the Claymorette is fired, the Individual shot
show some potential casuaity production capability out to about 140
meters, Because of the low density of pellets at the further ranges
resulting from the large spray angle and the rapid decrease in pellet
velocity, the system casualty production capability is extremely low
beyond the first 50 meters from the vehicle. However, the system still
has merit since it will perform as an un-aimed semi-automatic barrage
system which can place fire over a target area of major importance.

There is a problem of blast pressure In the vehicle which results
from the detonation of the explosive loading in the "Claymorette,"
Some recent test data indicates the following peak pressures occur
within the vehicle when a single Claymorette is detonated:

Cab 2 = ,6 psi
Center of Body 3,0 psl
Along the sides of the Truck 6.2 psi

Although the blast informatlon is available, it does not appear
possible at this time to adequately interpret the information in terms
of either physiological or psychological effects on man. A continuing
effort is in progress to determine what effect the blast associated
with the use of the Claymorette system will have on the ability of
troops in or accompanying the vehicle to accomplish their mission,

Regardless of the degree of blast, if it can be conveniently
avoided, it would be desirable to do so. |+ would appear that the
use of either the miniature rockets or the cartridge system would help
to alleviate thls problem since in either case the assoclated back
blast would be considerably less.

b. Miniature Rockets =

Assuming that the miniature rockets can be satisfac=-
torily reduced in size to about Cal. 0.25 and will function adequately,
they appear to have the potential for being part of an effective counter-
ambush weapon system, Because of the ballistlc shape, projectile weight,
and burn-out velocity, the rocket potential effectiveness is initially
high and remalns relatively high as range increases (Figure 1).

“OONRDEMNEA. . -
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As with most rocket systems, the number of projectiles is essentially
a |inear function of system weight, Because of this, within reason, the
system can be made exceedingly light If we are wllling to accept a
corresponding decrease in effectiveness potential. The system weighs
approximately one pound for each 37 rockets.

The use of miniature rockets can be considered as a means of accomp-
lishing the entire mission, The average probability of a casualty
(through air) 0-50 meters and 50-150 meters is shown in Figure 10,

Since the capability of the miniature rockets at the further ranges is
limited primarily by the density of items within the assumed 150° azimuth
spray angle, it may be possible to |imit the total azimuth angle for a
portion of the modules and direct that portion to the further ranges,

In this fashion, the density would be increased. For example, if firing
100 pounds of minitature rockets (3733 rockets) within 150° azimuth spray
angle,

P, (0-50 meters) = .32
P (50-100 meters) = .06

If instead, 50 pounds of rockets (1867 rockets) are fired wlthin
the 150° azimuth spray angle and the remaining 50 pounds of rockets are
fired within a 70° azimuth spray angle without changing elevation, then

ﬁk (0-50 meters) = .20

P, (50-150 meters) = .09
An approach such as this may be one way to cover the entlre target
area with suppressive fire from a single system,

c. Cartridge System

Two variations of the cartrldge system have been con-
sldered, The flrst (proposed) has approximately 67 Cal., 0.22 car=-
tridges/Ib of system weight. This system has been suggested as being
within the state-of-the-art. A second system (using miniature rockets)
would have 37 cartridges/Ib. The second system has been given a weight
limitation comparable to that indicated for the miniature rocket., This
system was included in case the origlnal value of 67 Cal. 0.22 cartridge/
Ib could not be met,

All conclusions concerning the miniature rocket are essentially
applicable to the cartridge system since the casualty producing and

suppression producing mechansims are identical. The dlfference between
the two systems is in propulsion techniques,
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C. Effects of Vegetation

The effects of vegetation on the capability of each system
are not known at this time. However, tests are presently being con-
ducted to determine the degradation in effectiveness which occur when
Individual Ttems (shot, flechettes, and ball{ ammunition) are fired
through vegetation. This information will then be utilized as input
to analytical studies to determine over-all system performance in
appropriate vegetation.

D. Cost and Times for System Development

In conjunction with the effectiveness information, it is
desirable to consider the availability of the various considered
systems together with their development costs, and also the estimated
cost to perform their specific function. Table || shows the estimated
times to demonstrate system feasibility and costs to fire a single
sortie for specific conditions. This Information can be safely extra-
polated (or interpolated) within the specified framework as stated
within the text.

Costs for the rifle, machine gun and M=75 are not applicable since
they represent systems currently in the inventory.

The gun costs for the automatic shotgun must be pro-rated over
Its expected life. These data are not immediately available. Other
costs Indicated in Table || are per firing for {50-pound systems,

The rifle, machine gun and M=75 launcher are standard equipment
and do not need further development. However, further time will be
required to develop a system for programming if the M=75 is not
manual ly operated.

The automatic shotgun, miniature rocket and cartridge systems are
in the concept stage. However, all three systems use proven techniques
so that further efforts will be primarily for system development. The
automatic shotqun will require the development of a programming system,

The Claymorette has been gﬂhp|e+ed fhrougn“tpe feasibility stage.
Development time will be primarily for items to be put into the field.

(U) ENGINEERING ASPECTS
Since the item is to be developed for field use, it is desirable
that certain engineering and tactical aspects usually considered

desirable for military equipment be ascertained prior to final develop-
ment. The following characteristics can all be met by the proposed

systems:
L o
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(1) System Is simple in design and construction

(2) Flring mechanisms, when appllicable, wlll| be simple,
reliable, and easy to instail

(3) Firing mechanlsms can be equlpped with easily
identl|flable, conveniently located, positive safety

(4) All systems can be protected against accidental
detonation

(5) Ali systems can be provided with visual safety
Indicators (In color if desired) for the convoy
commander or traffic control personnel

(6) All systems can be equipped with safe fire mechanisms
which can be determined by touch

(7) Ali components for a specific system can be inter-
changeable (left=to-right and right-to-left)

e~y

(8) None of the systems when Inltlated will damage the
vehicie

(9) Reloading procedures wlil be relativeiy simple

(10) All weapons can be fired immediately after being
reloaded

(11) Operation and maintenance is not expected to be
beyond the comprehension of Indigenous forces

(12) For those items involving semi-automatic fire,
firing mechanisms can be iocated both In the
vehicle cab and body,

(C) CONCLUSIONS (U)

l. The Claymorette system,. even considering its weaknesses, is
the most desirable, Immedlately avallable system. Feasibility has been
demonstrated and the system can be put into the field with consideration
of the possible problems which mlght result due to blast, At this time,
the Claymorette should be considered as a desirable, but interim,
soiution to the probiem,

2, Unless a satlsfactory substitute is quickly found for the
Claymorette, some advantage couid be gained by suppiementing the
Cilaymorette System with smoke to obscure the convoy from those attackers
beyond 50 meters from the vehicie,

3. The miniature rockets and/or cartridge system appear fo have
potential as replacements for the Claymorette. |f either of these
systems |s successful, it could represent a possible single weapon
solutlon to the vehlcle counterambush problem,

4, Although not much is presently known about the effectiveness
of flame systems, some recent test results indlcate the possibilities
for the future development of a successful flame weapon to be incor-
porated with a counferamQy
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The report conclusions are based on the following premises:

a.

C.

d.

It is desirable to be able to negate the effectiveness

of enemy fire over a large area starting as close to

the vehicle as saféty permits out to about 150 meters

for a period of 30 seconds from the time of the initiation
of the ambush, Emphasis will be placed on the semi-
automatic barrage type weapons rather than on those
requiring control during the firing period.

Absolute system effectiveness cannot be determined at
this time. All effectiveness information must be con-
sidered in relative terms only,

It is currently impossible to compare the effectiveness
of systems which employ different mechanisms to achieve
the specific desired results (e.qg., fragmentation,
smoke, flame),

Minimum time to place a system in the field is important
because of the present urgency.

The convoy counterambush weapon system is not a substi-
tute for troop action but is to complement it. By itself,
the system will not |likely achieve the ultimately desired
end of ambush defeat,
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