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For soveral decades infantryieen have argued over the requivements for
the swiall avas weapons for the infantry. Battlefieid experience in the
kepublic of Vietnan and the dinvolverent of the author in weapons development
Lesting raised doubts as to the validity of the US Army's approach to small
arms developiiont. f

The proliteration of new weapons systems in the rifle squad, omarging
agoctrinal changes tor employment. of the mechanized infantry rifle squad, and
the traditional views of many within the development community all point to
a need for an improved small arm for the rifleman.

AN

"This study was undertaken to determine the proper role of the small
arm in the mechanized rifle squad and investigate a requirenent for an assauit
subschine gun 1ight enough and small enough to improve the capability of the
rmechanized infantry squad to better perforin its mission with increased
firepawer,

Tie results of nictorical studies and current doctrinal development
literature are used to determine the proper role of the individual small arm
in combat related to supporting weapons. Having established the role, the
requirements for small aris is argued with attention tu perforiance character-
istics and relative importance in terms of combat effectiveness. The results :
of empirical research conducted by the US Army Combat Developments Command :
Experimentation Command, Psychelogical Research Associates and the US Aray
Infantry Combat Developments Agency as well as historical comnentaries are
used to support the argument,

- .Tvio essential elements of analysis serve as the basis of the
arqument The first deals with the types of effective fire required by the [
infantry small arm, and the second, with expected engagement ranges requiring 4
effective {ire, Compcnent factors of the elements of analysis are target
effects, sustainability of effects, tactical employment of the rifie squad,
effectiveness by range, small arms characteristics and the doctrinal role of
the small arm,

The conclusions are that the adoption of a compact, lightweight assauit

éw submachine qun wouid enhance the capability of the mechanized infantry squad
¥ to accomplish its mission by improving target effects, sustainability of
effects, tactical versatility, mob111ty. and maneuver. Further, that the
: psychological impact on the esprit and &lan of its users would collectively be 4
o advantageous,
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ABSTRACT

For several decades infantrymen have argued over the require-
ments Tor the small arms weapons for the infantry. Battlefield exper-
ience in the Republic of Vietnam and the involvement of the author in
weapons development testing raised doubts as to the validity of the
US Army's approach to small arms development.

The proliferation of new weapons systems in the rifl2 squad,
emeryging doctrinal cnanges for employment of the mechanized infantry
rifle squad, and the traditional views of many within the development
community all point to a need for an improved small arm for the
rifleman.

This study was undertaken to determine the proper role of the
small arm in the mechanized rifle squad and investigate a regquirement
for an assault submachine qun light enough and small enocuyh to improve
the capability of the mechanized infantry squad to better perform 1its
mission with increased firepower.

The results of historical studies and current doctrinal
development literature are used to determine the proper role of the
individual small arm in combat related to supporting weapons. Haviny
established the role, the requirements for small arms is argued with
attention to performance characteristics and relative importance in
terms of combat effeciiveness. The results of empirical research

conducted by the US Army Combat Developments Comusand Experimentation

kY




Command, Psychological Resedarch Associates and the US Army Infantry
Combat Developments Agency as well as historical conmentaries are used
to support the argument.

Two essential elements of analysis serve as the basis of the
arqgument. The first deals with the types of effective fire required
by the infantry small arm, dand the second, with expected engagement
ranges requiring effective fire. Component factors of the elements of
analysis are target effects, sustainability of effects, tacticai employ-
nent of the rifle squad, effectiveness by range, small arms character-
istics and the doctrinal role of the small aim,

The conclusions are that the adoption of a compact, lightweight
assault submachine gun would enhance the capability ot the mechanized
infantry squad to accomplish its mission by improving targetl effects,
sustainability of effects, tactical versatility, mobility, and mancuver.
Further, that tine psychological impact on the esprit and Elan of its

users would collectively be advantageous.
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CHAPTLR 1
"The firearm is everything, the
rest nothing”
-Napoleon Bonaparte-]
THE_PROBLEM
Throughout history the United Stétes Army has been the target
of criticism for its handling of rifle development. In particular,
since World War Il several Congressional investigations concerning the
development and procurement of M-14 rifles and M-16 rifles have been
congucted, 2 , . E
For the last few decades infantvry rifle platoon leaders have
argued whether or not the infantry needed a 1ight, compact, effective
assault submachine gun.* Battiefield experience in the Republic of
Vietnam, extensive readings on war experiences, and active involvement

in a weapuns test conducted hy the Combat Developments Command Infantry

Agency in 1964, have raised serious questions in the author's mind

about the Army's approach to small arms development. It is suspected -
that the planning, development and adoption of the infantryman's rifie

hy the US Army has been predicated on wrony principles,

I

T ARG auTt Submachine Gun. A submachine gun is usually chambered
for o pi~tol sized zartridge. 1t is lighter, stoiter and mors compact
than an assault rifle and may or may noil iiave a selective rate of fire
capability. The Assault Submachine Gun fires an intermediate cartridye
and has a selective rate of fire capabiiity, The size, configuration
and wcight are the same as for a submachine gun. 27
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The rifles adopted by the US Army during the last forty years
have hau « kigh probability of killing the enemy, given a hit, but a
Yow probabilitly of hitting him. Until the adoption of the M-16 assault
rifle, ir 1967, the Army seemed to prefer heavy, hard-hitting, .30
caliber rifles without a thorough appreciation of the disadvantages of
excessive recoil, noise, weight and size, plus the difficulties
associated with achieving and maintaining fire superiority in combat.3

To the infan*ryman engaged in close combat, firepower* capabil-
ity end survivability become overiiding considerations, Survivability
is usually improved as firepower is increased. In order for the
intantryman to acrieve firgpower he must be able to deliver effective
fire on the eneny. Firepower canno: be measured solely by the
theoretical volume of vire which is delivered to the target. Inherent-
1y, the actug! voiume of fire delivered, the accuracy of the fire,
target effects, and the distiribution of fire within the target area,
must be considered. Toeoreticaily, the volume of fire is dependent on
the weapon used. However, the actual volume of fire, its accuracy,
distribution, and overall effectiveness must be evaluated in terms of
how the fire is used by & combat eiement.?

In an army, the wan and the firearm provided him is the basic
weapon system. However, this weapon system cannot be considered in
isolation. The inTantryman functions as part of a rifle squad, and as

such, must be viuwed in the context of that squad. The rifle squad**

" *Firepower. The capacity of a combat unit or weapon to deliver
pronpt and effective fire on a specific target for a sustained period
of time.

=*Rifle Squad, The smallest infantry maneuver element which
has a fixed size. It contdins elaven men when manned at fuil authorized
strength. Contains a squad leader, two fire team leaders and when
mechanized, a designated rifJeman/driver.34
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is the smallest combat element in the infantry which contains
different types of weapons in a prescribed mix and is equipped to
conduct close combat. For the purposes of this research the rifle
squad will be used to evaluate the firepuwer capabilities of the
infantryman and his weapon.5
One of the primary goals of close combat by the infantry is to
gain fire superiority.* Small arms fire superiority permits mission
accomplishment, Fire superiority requires that the infantry unit
engaged in a fire fight achieve better target effects than the enemy.
Commensurate with target effects is the need for sustainability of the

target effects. Both the target effects and sustainability must be

related to time. Moreover, the two-sided aspects of a fire fight

require that the achievement of target effects should be accomplished
6 i

FL TN

faster than the enemy can achieve them,

From the squad leader to the division commander, firepower and

O

T the ability to achieve fire superiority are really at the core of

winning the battle. Although the division commander is more concerned

j k with relative combat power in terms of tanks, artillery, and other

% supporting weapons, the central point s firepower and fire
' 1 ' superiority. -
’ g The firepower capability of the rifle squad is the most ijmpor-

I

tant aspect of the squad's purpose. For the squad to be successful in

the accomplishment of its mission it must be able to deliver effective

fire on the encmy. The Army calls the firepower capability of a rifle
squad "killing power”.7 This term represents a serious flaw in the ;
T T3 ve Superiority.  Fire which is effectively superior to that : !

‘ of the enemy. Usually measured in terms of volume of fire, accurecy
3 and delivered against a specific target or target area.3Z ' !
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Army's approach to development of the infantryman's rifle. The concern
for lethality of the rifle and the ranges at which that lethality is
required have continually led the Army to produce a rifle that is
unnecessarily cumbersome,

In 1962, the Infartry Combat Developments Agency conducted 4
Rifle Evaluation Study. The study stipulated that the lethality
requirements for the rifle should be:

Point target capability at all ranges out to
400 meters.8

The stated rationale for the requirement was to match the effective

range of the Soviet AK-47 assault rifle.* (Sce Figure 1)

Effective Range - Semigutomatic Fire - 400 meters

Automatic Fire - 300 meters

Maximum Lethal Range - 1500 meters
Figure ].9

AK-47, Soviet 7,62mm Assault Rifle

"

It was further stated in the study that the infantryman, "cdn

detect and effectively engage" individual personnel at a range of
400 meters. The study also pointed out that the range of battle tar-
gets "rarely” exceeds 270 meters.]

Combat experience in World War 11, Korea, and Vietnam has

TUUTTTT 3 ACault Rifle. A rifle by general definition, is a shoulder
fired, air-cooled firearm, which fires a spin-stabilized projectile.
Because of its tactizal role, the rifle fires a cartridge lTarger than
that chambered by pistols and submachine yuns.,  The Aswsult Rifle fires
an intermediate cartridge (may be tho same caliber, but utilizes shorter
cartridge case) and iy usually snorter and Vighter than the rifle.
flecause of ly Lactical roie it utilizes o Jarge magazine capacity and
hay a selective rate ot fire capability. The M-16 would he classed o4
an Assanlt Rifle 20
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revealed that a deficiency exists in the infantryman's ability to hit
enemy targets in combat with the rifle. Aimed fire connotes the use
of a sight and the time to aim at the target. While this is possible
on a target range, the situation in combat is quite different. In
combat, targets are fleeting and moving. Moreover, combat stress and
the pressure of time (how long will a target be visible? 1 second or
5 seconds?) and the factor of personal vulnerability all argue against
aimed fire as a feasible technique of fire. The fact is, that the state
of the art of aimed fire at point targets is such, that improvements
in effectiveness are no longer possible, The solution is to point the
rifle and fire without taking the time to sight.* Combat experience
flas also shown that one ot the primary purposes of small arms (rifie
fire) was to neutralize or suppress an area, or pin down the enemy to
allow maneuver of friendly forces or prohibit the maneuver of the encmy
force while heavier supporting arms were being brought to bear., This
technique is referred to as area fire, Increasing the volume of fire
vwill increase target effects. It is important to note that the
increase in volume of fire does not necessarily result in an increase
in target effects in the same ratio. The proportional increase in
effectiveness, as a result of increased volume, have not been measured '
accurately. Recent research and development objectives for the rifle
still call for an improvement in effectiveness of aimed fire.H The
Army has recognized the need for automatic fires in the rifle squad.

The current Army position concerning automatic rifles recognizes

—- e L 4w eme s e .-

technique of rifle firing., The wethod is taught by using a BB gun and
tin carc lids. It is desiyned to develop confidence and demonstrate the :
I accuracy of such a technique. f

] o
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the occasional need ‘o~ the fully automatic cazability. Automatic
weapons have been ¢ r¢-t of the r*fle squad o~:anization since the
adoption of the Brown® g automa+... »"fle in tae 1930's. The afore-
mentioned requirement to incred8¥ effectiveness of area fire by
increasing the volume of fire is best achieved by automatic tire.
However, the Army feels that semjautomatic fire in combat is the narm
and that automatic fire would only be used in certain situations such
12
as:
I. Defending against "human sea" type attacks by
enemy personnel, Such tactics were employed in the
Korean conflict and, conceivably, could be used in the
future to overwhelm defenses by numerical superiority.
2. Attack and defense in close terrain situations
similar to those currently encounterad in Vietnam. In
these situations an immediate heavy volume of
countering automatic firepower on enemy personnel or &
positions generally is more important than semiauto-
matic aimed fire at fleeting targets.
3. In the conduct of the assault phase of the
attack, a selective automatic fire capasbility will
permit the additional heavy fires needed to pin enemy
forces in their foxholes or trenches and prevent them
from delivering effective return fires,
The Army continues to deem necessary that the rifleman, when firing in
the automatic role, be "capable of directing accurate and effective
aimed fire against area targets at ranges of at least 400 meters; and
at even greater ranges, lethal fire with reduced accuracy and
effectiveness”.1? There are in fact severa advantayes to the rifleman
using automatic fire against area targets, but "accurate and effective
a.med fire" at ranges of 400 meters and farther is not one of them.
Brigadier General (Ret) S.L.A. Marshall found that other advan-

tages were possible when and if riflemen were armed with automatic

rifles. His reports from the Korean battlefield indicate that in combat
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men tend tc rally around automatic weapons fires, and that the ratio of
personnel firing their weapons is much greater for those armed with
automatic weapons than those armed with semiautomatic weapons.“5

The increase in ammunition expenditure that is expected whe..
every rifleman has an automatic fire capability would have to be offset
through training and good command control methods. Commensurate with
an increase in the number of automatic rifles is the reguirement for
the infantryman to carry more ammunition. This problem is related to
the bulk of the load to be carried as well as the weight of the ammuni-
tion itself. The adoption of the 5 56mm weapon system has permitted
the infantry rifleman to increase the amount of ammunition carried by
250 percent over the old 7.62mm system without adding additional weight

to his already burdensome load of fifty pounds,

PURPOSE

The purpose of this thewis is to determine the proper role of
tne individual small arm in combat as related to supporting weapons, .
A requirenent for the development and procurement of an ansauit sals-

machine yun lTight enough and sma:i coough 1o enavle every infanl: ynan

in the rifle squad to better perlfocm his mission with improved firepower

will be investigated. To do this the variable and interacting weapons
performance characteristics neednd to satisfy small arms requirements
and their relative importance iv terms of combat effectiveness* will be

examined,

“*Tombat effectiveness, Necessarily depends on military judge-
ment or military experience. An evaluation of the man-weapon system
or rifle squad system in terms of combat effectiveness, implies that
the things measured must be valuable qualities of the systems, in the
context and environment of their use.

.
LA




BACKGROUND
Since the late 1930's to the present, the Army has insisted
that the infantryman's rifle should have a maximum range of almost
three kilometers and be capable of aimed, lethal fire of over 400 ri ters.
Though it became a battle-tested weapon of a global war, John Garand's
M-1 rifle was cursed for its weight, belittled because of its limited
eight-round clip that could not be reloaded until empty, and damned
because it could not fire as fast as enemy assault rifles. During the
Korean conflict the infantryman was still armed with the M-1 rifle.
Again, there were complaints about Americans being sent to war with
obsolete wea\pons.]6
After the Korean War, while the NATO Alliance was still in its
formative years, US Army planners were told to consider interchanye-
ability and standardization of weapons for NATO forces. The US Army
seemed convinced that it needed a single weapon to replace the assort-
i ment of different weapons which had accumulated in the inventory since
World War I1.* This alore seemed to demonstrate a need for a broad
range of small anns capabilities which a single weapon would have
difficulty in providing., A congressional committee then investigating
the adoption of the M-14 rifle had the following comment:
In order for the new rifle to replace these four
weapons effectively, it was necessary that it possess
the Toang-range pin-point accuracy of the M-1 rifle;
the selective semi-automatic and full avtomatic fire
feature of the carbine;, the short-range burst fire
capability of thea M-3 submachine gun; and the jong-

range automatic sustained fire capability of the
Browning automatic rifie.

" *There were then four - the M-1 rifle, the carbine, the
Browning automatic rifle and the submachine gun.

l ape T
|




In 1958, the Army officially adopted the M-14 rifle. In the
words of then Secretary of the Army Brucker:
The new system . . . gives the modern Army a
better and lighter rifle . . . while cutting the
number of weapons in the small arms system from

seven* to two . . . adopts a cartridge (7.62mm)
that will be standard also for our NATO allies.

18
The Army was emphatic in its pronouncement that the M-14 rifle was
vastly superior to the M-1 rifle. Suddenly, however, in late 1963,
after an investment of $500,000,000, the M-14 program was abruptly
halted. In fact, all M-14 production lines were ordered to be closed
upon completion of current contracts,
This action was the result of a report prepared by the
Comptroller of the Defense Department in September 1962, which con-
cluded that the M-14 rifle was "completely inferior" to the M-1 rifle
of World War II. Further, that the M-14 rifle was also inferior to the
AR-15.** Several tests and reports by the Department of the Army
- resulted in the decision to cancel the M-14 prosgram. In August 1964
the Defense Department, then headed by Secretary McNamara, issued a
report asserting the superiority of the M-16 (AR-15) over the M-14
rifle. The report erphasized the reliability, durability and ruggedness
of the M-16 rifle. !’
In 1964, the Army reljuctantly procured 85,000 M-16 rifles as a
one-time only purchase for special issue to Army airborne, air assault,
and Special Forces units. The foot-dragging of the Army was revealed

in 1966 by Secretary of Defense McNamara. While testifying before a

" *The Secretary was probably including the light machinegun, |
the M-1 carbine and the Thompson submachine gun in his calculations.
**AR-15 was the original designation of the M-16 rifle during |
development testing by Armalite Corporation before adoption by the
US Army, i

&
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House Committee on January 28, 1966, he had this to say about the
M-16 rifle:
It is a new weapon. I couldn't get them to take
those M-16 rifles out there two years ago. We just
arbitrarily sent ten thousand or something like that,
We said bury them if you want them (SIC), but take
this rifle and examine the possibi]it5 of a light,
high-rate-of-fire weapon over there.?Z
In December 1965, the Commander, United States Military
Assistance Command Vietnanm, urgently requested additional M-16 rifles

for Vietnam.ZI

The request was based on the experience of US Army
units which had been using the M-16 rifle in Vietnam. In his message
the Commander, General William C. Westmoreland, pointed out that the
use by the enemy of automatic small arms fire gave them a definite
superiority in the short sudden engagement characteristic in South
Vietnam. Later in that same month, General Westmoreland informed the
Department of Defense that the ulitimate equipping of all US Army,
Vietnamese and all other free world forces with M-16 rifles would be
necessary to offset the enemy's fire superior‘ity.z2

The M-16 rifle is currently the standard rifle for US Army
infantry rifleman. It is considered to be as effective as the Russian
AK-47 assault rif]e.23* The primary advantage of the M-16 is its
Tight weight. However, the length of the M-16 (38 inches) is a
disadvantage. The AK-47 is only 34 inches long. The length of the
M.-14 rifle, which was replaced by the M-16, was 6 inches longer (44
inches). The adoption of the M-16 rifle by the Army was a step in the

right direction., However, it will be shown that it is not enough.

TTTTTTTWAKSAT assault rifle w/100 rounds weighs 16.4 pounds which is
60 percent more weight than M-16 w/100 rounds,
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METHODOLOGY

The methodology to be used will require the use of essential
elements of analysis (LEA) and investigation of various levels of
effective fire factors bertinent to the EEA,

The EEA are concerned with the types of effective fire required
by infantry small arms weapons in the context of Army doctrine for the
employment of the mechanized rifle squad and the expected ranges of
engagement by the small arms of the squad,

The review of related literature in Chapter I1 will attempt to
provide answers to several research questions which are specifically
concerned with the effectiveness of small arms fire and are directly
related to the EEA. The guestions to be investigaled are:

1. What ranges of engagement are necessary for effective small
arms fire?

2. What are the desired target effects of small arms fire in
close combat?

3. What type of small arms fire (automatic or semi-automatic
provides the desired target effects?

4, What are the correlational impacts of the psychological
effects of smail arms fire?

5. What are the comparative effects (lethalities and ballistic
characteristics) of different rifle types and calibers?

6. What is the planned doctrinal employment of the mechanized
infantry rifle squaa?

The historical development ot the US Army rifle is a necessary
part of the thesis., Often intraservice politics and parochial views

had as much to do with what rifle the Ariny adopted as the actual

.
I
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testing of the weapons themselves. The period to be considered will
be from 1930 to the present. This period is significant because it
involves the three major rifle systems used by the Army in World War 11,
Korea, and Vietnam, The development and procurement of the rifles. used
by the US Army during this period will be developed in Chapter I1,
Review of Related Literature.

During the review of related literature it will be necessary to
analyze qualitatively the uses and effects of infantry smali arms fire.
This part of the examination will also be in the historical context
developed in Chapter I1. A guantitative examination of the scientific
and technical data available in the numerous weapor studies which have
been conducted by the combat developments community and the Infantry
Board will also be developed in Chapter Ii. The quantitative examina-
tion will deal with the requirements and effects of small arms. ihis
part of the study will be initiated in Chapter 11 and expanded upon in
Chapter III, Methodology.

A supporting hypothesis will be required to examine the questiorn
of what lethalities are required and the ballistic characteristics
thereof. In simplified terms, what is the optimum caliber to achieve
desired target effects? An investigation of this question will be
developed in Chaj ter 11,

An examination of cuvvent and emerging doctrine for Lne employ-
ment of the mechanized infantry squad will be discussed. 1his facet of
the thesis will aisc be developed in Chapter 11 within the historical
framework, but will be 1mbedded within the matrix of {he EEA 1in
Chapter I11.

The results and findings will be analyzed in Chapter 1V,
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Findings. Conclusions, specific reconmendations and solutions to
identifiable shortcomings will be presented in Chapter V. Tactical

or doctrinal implications will also be discussed in Chapter V.

HYPOTHES IS
A compact light-weight, assault subisachine gun for the infantry-
man will improve the combat effectiveness, firepower, and the ability

to achieve fire superiority,

DELIMITATIONS

Although much of the scope of this thesis has been alluded to
garlier and pertinent delimitations established, it is important that
they be fully understoo and appreciated by the reader.

The period to be examincd in the literature search will be
limited to 1930 to the present. Tnere will be limited reference to
ernerging doctrine. The weapons to be analyzed in the context of the
rifle squad during that pertod will be only those pertinent to the rifle
squad. Although there will be some mention of the M-1 and M-2 carbine,
the M-3 submachine gun, the Thompson submachine gurn and the Browning
autoratic rifle (BAR), an in-depth analysis of these weapons will not
be attempted. Although these weapons were often found in the rifleman's
hands, with the exception of the BAR, none were a standard item of issue
to the vrifleman of the infantry squad.

The basic weapons in question will be the M-1 Garand, the M-14
and the M-16. These weapons will be used as the basis for exarining

the development and procurement of rifles within the Army and the uses,

requirements and effects of small arms fire in the contemporary context.




14
ASSUMPTIONS

The basic assumption to be made is that the rifle squad will,
at times, be required to close with the enemy in ground comba®, In
spite of the myriad of weapon systems other thar the rifle found i: the
Table of Organizations and Equipment (TOE), the infantry rifie squad
will continue to be a necessary part of the combined arms team in
battle,

While the infantryman may move over the battlefield in armored
personnel carriers or helicopters, he cannot ignore the use of tervain,
camouflage, marksmanship, steaalth, and the basic tactics of fire and
maneuver which imply frequent dismounted operations. The individual
weapon of the infantryman will remain tre basic weapon for close combat

with the enemy.

DEFINITIONS

The majority of terms used throughout this study are standar-
dized Department of the Army terms. Some definitions have been
adopted from other sourcez  In an attempt to circumvent wmiszinterpreta-

tion and to assist the reader in fully appreciating the author's thesis,

pertinent definitions are provided in the body ot the text.
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Thi review of related Titerawure was designed Lo accomplioh
soveral objectives,

Qualitative fissessment:

An historical review of tne developient and peocurement of
infentry vifties from 1930 to the present. A discussion of the uses
of smail arms during World Wer 11, Fores and Vietnaw an terms ot coribat
eftfects, firepower and tirve superiority capabilities.

Quantitative Fxamination:

A ciamination of test ared evalustion data develuped since
World War 71 which deals with the analytical aspects o1t infantry swail
arms . Inciudes the evaluation of ditferent types of wapons and their
potential effects,

Theorctical review:

A review of current and emerqging dectrinal concepts for the
planned cmployment of the ievgntry riftle squad and the tactical appli-
cation of the organic and supporting wegpons in terms of firepower,

fire superiorvity, and combatl effretiveness.,

HIDTDRLICAL LEVILOPMENT AND PROCURE MENT

; i
3 . . :

[ The basic weanvon that the Us Ay adopls gy standard for ity . !

infantryman has always scemed Lo he o ovic of dnterest and debate 1o
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the American public,  In particular, of the eight rifles* the US Aray
has adopted as standard since the Revolutionary War, at least three
have generated some controversy: the M- Garand, the M-14, and the
M-16,

The adoption ¢f the M-1 Garand in 1936 generated gecot contro-
versy among supporters of another "contender”, the Johnson semiautomatlic
rifle. The M-1 Garand was olso opposed by people who perennially
oppose ¢hange on general principles. The argument between supporters
of the Johnson rifle and advocates of the M-1 Garand during the 1930's
was analogous to the M-16 versus FM-14 controversy in the late 1950's. !
Although the original Garand was designed in 1919 in caliber 276,

John (., Garand decided, or was persuaded, to adapt the M-1 rifle fgr
the then standard . 30-06 cartridye.

The development of the M-1 rifle and the subseguent controversy
was siygnificant because of the argument over which ¢aliber was the best
for a semiautomatic ritle, In 1928 the War Departaont convened o board
to recommend a specific caliber for the future development of the semi-
autumatic shouider rifle. This board of officers was called the "Pig
Boa~1" because the ballistic tests used live pigs as targets. The
board investigated three calibers, caliber (30, .27¢, and .25%6. The
board concloded that 11 the J30 caliber cartridge way used in o semi-
autcmotse witie, the vifls Ywould be os heavy, 11 not heavier, ' than
the then starelged Spiagsaeid M-1903.  The board condluded that in
urdec Lo develop o Tighter weapor, o small caliber, high velocity round

T edabt "riiles" are: tintlock iunket-1795, Caplock rifle-
T34 {ervonengsly cabicd "18427), Springfield Model 1873,

Frag-dorgens o3 imee L30-1497, Springfield Model 1903, M-1 Garand-
1935, M- vitle caliber 7.07mn (RATO Standord)=1957, M=T6A1T caliber

5., H0nmim- ] 967
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would have to be used., [lurther, that the small, high velocity rounds
were more lethal within the expected ranges of engagement of a ritle,?

The board recomiended that the caliber 276 cartridge be
adopted and that it be used in o sewigutomatic rifle., The M-1 Garand
(.30 caliber) was tested against severa)l semiautomatic rifles (.¢76
caliber) in 1929, however, the Ordnance Department of the Army cited
problems in supplv and increesed costs i1 the (27€ caliber was udopted.3
In 1932, General Douglos MacArthur, Army Chief of Staff, sided witn the
Ordnance Department and decided that any future weapon would use the
stendard .30 caliber cartrid:_ur./1 The caliber .3C Garand M-1 was adopted
Ly the Army in 1936 at the time the caliber 276 Johnson semiautomatic
rifle was introduced. During the jp--viod 1936-1939, “"dozens ¢f minor
alterations (to the M-1), to improve functioning or facilitate manu-
fecturing," were madn.5 AMthough the Johnson rifle (.276) was tested
against the M-1 Garand in 1940, the die had been cast for the use of
the M-1 Garand during World War T1.

The M-1 Garand .30 caliber rifle was the basic smll arm used
by the infantryman in World War 11, The rifle was 43.6 inches in
Tength and weighed 10,5 peunds when loaded with the eight ecound clip. b
Thee M1 was g semiautomatic rifle which meant Lhat 1t could only five
one shot with cach pull of the trigger. Although 1t was considered o
durable weapon and, by most accounls, relighle under combat conditians,
the M-1 Tacked firepower when conpared Lo the automatic weapons of Lhe
time, it the infantryman had the time vo aim 1L was an accurate
weapon al ranges exceeding 500 meters. However, combat experience from
World War 11 indicates that in Close combat men did not have confidence

in the weapon's effectiveness.’
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When compared with the previcus rifie used by the US Army
infantry* the M-1 Garand was an improvement, lirepower was incredsed ‘

due to the semiautomatic capability. The infantryman with the M-1 in

his hands was able to increase his rate of fire which provided morr

| fircpower to the battle, In an excellent evaluation of the e¢ffective-
pess of the M-1 Garand ritie i World War 11, licutenant Colonel {(Ret)
John B. George in his book, Shots Fired in Anger, has this to say:

The Garand or M-1 rifle was probably the very
best in the war, and the bhest military hand weapon
eve: placed on the battlefield in appreciable
rnumhers. Tts employnent had the very desirable
effect of doubling the strength of our front-
line platoons, in either defense or attack. . . .

A <oldier i¢ able to shont faster, 1o be more
agiert, keep his senses glued where they should he
- away from the rifie he is shooting and on the
target. Such 4 weapon allows the doughboy to fire
several shots in rapid succession, trebling the
effectiveness of his {ire against briefly exposed
or fleeting targets, which are the types most often
encountered in combat, He does not have to aim at
the exact outline of an enewy concealed in the brush,
he can blaze away al an approximatle location and
P distribute his fire so that he will be very likely
to score ¢ hit., And there is no bolt to be awkwardly
fumbled between shots.9

In spite of tho.e words of praise, Coluncl George was perceptive
gnough 10 realize thet the improved e¢f fects of the M-1 rifle were
based on established standards of the time. tstablished standards are

usually dnsufficiently critical, Tne established standards fer the

o ppe ATVE e S

infantryman's small crm are based upon weapons that have already been
produced ond adopted, mostly by the aemies of other nations. The

historical perspective can only provide a pat of the stimulus tor

TRGS RITTe, caliber J30, Speingfield MA1903. 43,21 inches din ;
Tength dn? veighed 8,69 pounds, coply. Lolt action, % shol magasine -
Capac ity
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weapons improvement.

During World War 11 and the Korean War, the M-1 rifle nroved
cumbersome because of its weight and inadequate against Lhe human wave
tactics of the enemy due Lo its relative low firepower capability.

The experience of the uses and requirements of the infantry-
man's rifle during both Worid War Il and Korean precipitated the
development of the M-14 rifle. In June 1945 the US Army stated a
requirement for a lightweight automatic rifle. From 1946 to 1950,
several feasibility studies were conducted and sowe ten different rifle
desiyns were evaluated in an attonpt to satisfy the Army's reguirement.
As a result, the M-14 rifle was found to be the best candidate for
competitive testing. From 1952 to 1956 the M-14 rifle was compared
with the Belgian Fabrique Nationale (FN), 7.62mm rifle., The M-14 rifle
was restricted to the NATO standard round 7.62mm which had been adopted
in 1953, This restriction all but precluded the development of a truly
Tightweight weapon. The procurement and development of the M-14 was
slowed due to "a lack of emphasis and a scarcity of funding.“]o

The M-14 rifle was considered o winor improvement over the
M-1 Garand ond was standardized in 1957. 1t was not acceptabie in the
fully automatic role and it did not weigh less than the M-1 rifle.

The M-14, aithough o fully automaire capable rifle, was really only a
selfaulomatic rifle with a 7U-round magazine., Tt was too heavy and

too lonyg to replace the M=7 caliber (30 carbhine* and the

S Carbine caliber (30 M-2,  Sewi and full automatic
capability. Weight with 30 round magazine 6.6 pounds; Tength 55.58
inches,  Carried by sclected troops for specialized missions.,
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M-3A1 caliber .4% submachine qun.* The M-14 was 44.14 inches in
Tength and weighed 10.0 pounds when loaded with the 20 round
magazine.]]

Concurrently with the adoption of the M-14 rifle, the AR-1
(later designated the M-16A1)** was being desiygned for testing by
Mr. bugene Stoner of the Armalite Corporation. During comparative
ovaluation tests in 1958, between the M-i4 and the AR-15, the AR-15 did
gxceptionally well, Again, the rifle controversy was stimulated
between the large caliber advocates and those who believed that the
gevelopment of a lightweight, high velocity, small caliber weapon would
improve the firepower capability of the rifleman. The analogy with
the Johnson/Garand and M-14/AR-15 controversy is appnrent_}4

On 21 March 1957, the US Continental Army, Command (USCONARC)
direrted the US Army Infantry PRoard at lort Benrning, Georgia, to prepare
misitary characteristics for a high velocity, small caliber rifle.19
ELe.ore the Infantry Board submitted the draft characteristics to
JYCOMARC however, General Willard G. Wyman, Commanding General,
USCONARC, acted to expedite the development of a Tightweight rifle by
veibaliy requesting Mr, Stoner of Armalite Corporation, to develop a

new ligntweiaht infantry rifle chambered for high velocily caliber

TURMI3AY caliber .45 submachine gun. Full autonatic capability
only. HWeight 8.1 pounds with 30 round magazine; lenyth 30.0 inches,
Was produced to match British Sten qun %nd German Schmeisser Machine
pistol. Used for specialized missions. '3

**JS Rifle M-16A1 (AR-15). AR-15 was original designation
during testing. When adopted by US Army in 1967, it was designated
ithe M-16A1. Weight 7.6 pounds with 20 round magazine; length 39
inches.
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.22 cartridges.* A similar request was made to other gun menufacturers.

The specifications required a maximum weight of six pounds when loaded;
a capability of semi and fully automatic fire; killing power equal to
or better than the M-1 Garand rifle up to 450 meters; and a capabii ty
of penetrating a stecl helmet at 450 meters, 16
In January 1958, General Wyman rccommended to the Army Chief of
Staff, General Maxwell D. Taylor, that caution be exercised in over-
selling the M-14 rifle to Congress during the Fiscal Year 1959 budget
hearings. The recommendation by General Wyman demonstrated support of
the small caliber rifle:
As you know, in April 1958 we will receive two
types of swa?l caliber rifles, an Armalite and a
Winchester, for evaluation at the USA Infantry
Board. . . . Disregard of the polential presented
by the small caliber rifle at this time might well
preclude Army exploitation of a superior rifle
system which could conceivably appear_on the
developmental scene at an early date.l17
Wher the AR-15 was tested by the Infantry Board in 1958, test
results indicated that it should be considered as a potential replace-
ment for the M-14 rifle. During 1948, the M-14 was then being produced
in smali quantities by the Sprinqfield Armory. The test results of the
AR-15 were unsettiing to the traditional .30 caliber advocates which
genera1ly constituted the military establishment. The situation was
further aggravated by the 1953 NAYO agrecment for standardization of

the 7.62mm round.

Near the end of 1953, the Powell Board reviewed the Army's

accuracy, increase lethality and Tighten the load of the infantryman.

The M-16 .223 caliber cartridge (5.%6mn) is 2.5 times lighter than the
M-14 .30 caliber cartridge (7.62mu). Further details can be found on

page 44 of thesis,
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rifle development program.  The Board, composed entirely of ganeral
officers, liked the small caliber, high velocity rifle concept, but
recommended no further consideration for the caliber ,223 round. The
Board also recommended that the M-14 rifle should be "retained for ihe
automatic rifle role,” and that development of an AR-1% Lype weapon,
chambered for caliber 208 vound, be expedited for replacement of the
M-14 in the rifle role. The caliber .258 round was considered by the
Powell Board to be the optimum for small caliber \riﬂos.“j

A comparative evaluation and field experiment was conducted by
the Combat Developments Experimentation Center at Fort Ord, Celifornia,
in April 1959, The experiment tested the relative effectiveness of
rifle sauads armed with M-14 rifles, and the Winchester apd Arpalite
lightweight, high velocity ritles. The test results demonsirated ihe
superiority of the lightweighi rifles, in terms of volume of fire and
target hits, over the M-14 rifle,

The testing nf the lightweight, high velocity rifle systems in
1959, regpened the controversial battle wnich began with the "Piy Board"
in 1925, The same arguments of cost, facilities, and inventory,
coupled with the 1953 NATO Standardization Agreement, were used to
convince General Taylor that the NATO 7.62um round should be retained,
That position was reaffirmed by General Wheeler, tne new Avmy Chief of
Staff, in September 1959. In effect, Army develonment of the
Tightweight, small caliber, high velocity rifle was stopped.

During the years 1960-1962, the controversial AR-15 remained
in the limelight, The US Air Vorce requested adoption of the light-
weight rifle for ils use on several oucasions.]g in October 1967, the

Secretary of Defense, requested that the Army conduct a comparative ;
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evaluation of the effectiveness of Lhe M-14, AR-15 and the Soviet
A-AT7 vifles,

In early 19363, the Army report showed that the M-14 was superior
to the AR-15 in penetration, night firing, and reliability. The ;/ -10
was superior to the M-14 in automatic fire capability and transport-
ability. Both the AR-15 and M-14 met or exceeded all other military
requirements,  The Army felt that the unsatisfactory rating for Lhe
AR-15 1in reliability and night firing were easily correctable. The
Army Cnirf of Staff, however, attached importance Lo the NATO
Standardizetion Agreement of 7.62mm rifle anmunition, In a memorandum
for the Secretary of the Army, the Army Chief of Staff stated:

To introduce & .723 caliber system in lurope .

vould be an outright violation of a specitic standar-
dization agreement .

I am dals0 acutely aware of the ygreat domestic
interest in both the AR-15 and the M-14. No matter
what the Army's decision in this matter may be, it
will be subjected to criticism by proponents of one
or the other of the weapons, or both, and by rep;s
sentatives of the reaions economically affected.

In spite of the divergence of opinions as to capabilities and
deficiencies of the AR-15/M-16 rifle system, Army procurement of the
AR-15 rifles began in 1962 with small quantities for testing. Another
Timited procurement was compieted in 1964, With the urgent requirenent
for Vietnam in 1965, a large purchase was initiated in 1966. Lubseguent
procurements in 1968 and 1969 were based on production cspacities rather

than on a long-range program for Army wide use.l In 1967 the M-16A1

rifle was adopted as the standard rifle for the US Army worldwide,

HISTORICAL - USES AND EFFLCTS OF INFANTRY SMALL ARMS

During World War 11 it became evident that most soldiers did

!
|
|
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not fire their weapons in combat, When asked why, their response
usually indicated that they "couldn't see anything to shoot at" or that
they were afraid that they would "give their position away.“?2
S.L.A. Marshall, Brigadier General (Ret), o noted military writeyr od
historian found that on the average less than 25 percent of the
rifieman fired at enemy targets. S.L,A. Marshall's interviews and
ccliected data showed that on the average not more than 15 percent cf
the men had actually fired at the enemy positions or persornel with
rifies, carbines, grenades or bazookas during the course of an entire
engagement.é3
The best showing that could be made by the
most spirited and aggressive companies was that
one man in_four had made at least sowe use of his
firepower, 24x
Marshall states further, that:
Usually the men with heavier weapons, such as
the Browning Automatic Rifle (BAR)** . . . gave a
pretty good account of themselves, which of crurge
is just another way of saying that the majoriuy
of men who were present and armed but would not
fight were riflemen.25
It might appear to many seasoned combat veterans and civilian
observers that marksmanship training would overcome tne propensyiy for
infanirymen not to fire their wrapons. However, Marshall believed that

such was not the case. e says:

We o are on Anfiem (Si1C) ground when we nold to
tne helief that the routine of wmarksuanship

. e , L :

Marshail's conclusions wore pased Gn post-cunibat interviews
with approximaiely Tour hiwnaeea iafantry conpanies in the Central
Pacitoe and buropean Theaters In Woeod dar 10,

AAGAR - calives O30 anaoms e cofles uaily one Dasacd Loovaon
vafre squad. Lengon 4507 Gncihes and wernat 27206 pounas wiin 20 cunna
- 4 . S f . PR S
magazone . Twn rates of auLomatic e (ol and 000 vounds per o Ginutey,
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training and diving the soldier an easy Tanitiarily
with his weapon will automatically prompt the
desire to use the weapon when he cemes under fire.?2b

To Marshall, the fundamentai requisile tor winning the battle
in close coubat was fivepewer and fire superiority.

fundamentally, firve must always be pogten by tive.,
Tundamentally, movement is the: means of Increasing the
eificiency of one's own fire until at Yast the strengtn
of the cneryv's fiye is vreduced to the vanishing noint.
. Likewis» with the equotion, said by Napoleoyr and
repeated by Foch: "In war thn moral is 1o the material
as thren to one." This is a truth gnily as it is related
to the state and possibilities of tire, Among “ighting
men morale endurss only so long as the chance remains
that ultimately their weapons wilt deal greater death
or fear ¢f death to the enemy.?/

When one considers the massive assoult Tandings on Omuha Beach
during the 1944 Normandy invasion, it is easy to visualize thousand-
of rifleman firing their rifies as ihey advanced to secure the beachhead,
The facts, however, further demonstrate thal this was not the case,
As documented and reported by Marshall, there were only five infantry
companies which were "tactically effective” on Omaha Beach during
D-Day. Again in the words of S.L.A. Marshall:
In these particular companies an averag? ot about
one fifth of the men fired their weapons during the
day-long advance from the water's edge to the first
tier of villages inland - a total of perhaps notu wore
than 450 men firing consistently with infantry
weapons in the decisive companies. . . . The company
which made the geepest penetration, losing a high
percentage of its men {n so doing, saw only six
"Tive Germans" duriny its advance, and these turned out
to be Russians.?8
Because the average man finds joy in firing a weapon and adapts

well to dinstruction on the rifle range, it is difficult to understand

why a majority of these same men did not firve their weapons in comhat.

Unfortunately, training does not portray the aztual conditions of
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combat, A variety of

fear of enemy tire chviously Tingers in overyone's winag,

the targels are not real nien,

Tears altiict the soldicer when in bhattie, The

'n training

How a vifleman responds when he s

requirced to take another man's life is another part of the reason “or

rou-tirers in combat..

Lxperience in World War [1 has shown that the instructor who
flas a ritleman hold his fire until he s2es the cnemy will have a long
wait.?9 In this regard, S.L.A. Marshail stated:

It seems reasonable to beliceve thet there i< a
definite advantaye to getting the scldier into the
habit of free firing in combal while the situation
is still such that his target is a position rather
than a man moving clear,
Free firing ot suspected conomy positions nay succeed in
improving the volume of fire, but may create another nagyginyg problei,

fire control and fire discipline. On this cubject, Marshall wrote:

The doctrine of fire discipline has accented for
5o long the need of controlled fire that it has aluwost
obscured the fact that the fundamental probler is how
to build up fire volune and develop more willing
firers. it is better by far to have a company
of green, trigger-happy soldiers than a company which
lacks the will to use its weapons., The former will
make a recovery froam nervousness as they hecowme more
accustomed to the sights and sounds of combat and the
tense silence of the lulls in between fightinyg; the
Tatter will never be given the chance,3!

During the Korean War the M-1 rifle remained the infantryman's

bacic weapon. The majority of intantry battles during the Korean War,

as in World War 11, were ccnducted by what is referred to as light

"The Tast 200 yards still had to be taken by a determined
ll32

infantry.
man on Lhe ground with his rifle and hand grenade.

S.L.A, Marshall's report on infantry weapon usage during the

Korcan War indicated an increase of the infantryman's willingness to
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parcicipate o close combat over that experienced during World War 7.
0f course, the situation often precluded many men from delivering
effective five. An example of this would be when a unil s proceeding
single file on hill creasts or on procipitous siopes. Marshall coi -
cluded that the chronic nonfiver, which was often the rule in
world Wer 11, was the exception in Korea. The ijmprovement in the per-
centage of willing firers in Korea, acpording to Marshall, was because
of improved training and better leadership by the ﬁunior ieaders,
Marshall alzo believed that the wiilingness of the men to shout and
yell during ciose combat prouuted unity of activn and more particiuation
with weapon%.33
In close ¢ambat the infantry scuad mainly depends on the
sufficiency of its own weapons. In fact, infantry fire is the chief
precervative of the unit, esveciaily during engagenents with large
massed enemy formations when supporting weapcns are faced with a multi-
plicity of targets. 1In this respect, S.1..A\., Marshall reported that,
"If it wer2 not for the ceneral effectiveness of infantry weapons in
defense. the artillary could not survive. 34
When corsidering the effectiveness of infantry weapons during
the korean War, it is important to investigate the average effective
ranges at which close combat took place. Marshall had this to say
about effective ranges:
The average effective infantry fire with weapons
lTighter than the machinegun was consistently less
than 200 yards (180 meters). In no instance was it
established, in tht operations brought under survey,
that any significant move by enemy forces had been
stopped and turned by rifle and carbine fire alone

al ranges in excess of that figuve,35

Marshall recognized the Timitations of the significance of that

.
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evaluation and goes on to explain, that:

It arely nappens in the Korean fighting or else-
where that a tactical situation of large order arises
which tests the effectiveness of tne rifle alone as a
stonping and killing agent. By the nature of engage-
ment., the infantry contest between opposing groups of
riflemen is pretty much confined to strony patrol
actions, fire cxchanges between small groups within
a larger skirmish, or last-ditch stands by companies
which have emptied the ammunition frow heavier
weapons in the earlier stages of the fight, In the
latter situation, the contending sides almost
invariably close to within less than 150 vards
(135 meters) betore the climax is reached in which
the position ig,he]d ur lost according to rifle
effectiveness,>0

The ranges of effective rifle fire in Korea are analogous to
the World War Il experience. When rifle fire was used at ranges greater
than 80 meters there was little or no eftect, Lven the proven accuracy
of the M-1 rifle found targets beyond this 180 meter zone more elusive
than expected, When automatic fire, cither from the BAR or the Light
Machine Gun (LMG), was added to the fire of the rifle, firepower was
dramatically increased. According to Marshall:
. the one point which seems deserving of par-
ticular emphasis is that the BAR greatly compounds the
stopping eftfect of rifle fire at ranges considerably
in excess of those at which unaided rifle_fire is
potent.37
In spite of the advantages of increased firepower by automatic
weapons, 5.L.A. Marshall did not brlieve that there was a need to change
the mix of weapons used in Korea. He felt that a weapon that was nct
reasonably accurate at ranges in excess of 180 meters would shift too
much of a burden on the heavier weapons of the infantry during the
eneny approach and withdrawal. On the subject of automatic weapons,
Marshall says:

. . any trend toward eliminatiny the semi-
automatic, hand-carried weapons in favor of full-automatic
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weapons in the hands of ali iniantrymen should be
vigorously combated, 38

The primary rationale for not advocating automatic weapons for
ail infantrymen was based on anmunition usauve, MHe considered semi-
automatic weapons conservers of ammunition. The average rifleman in
Korea carried "just above 100 rounds” for the M-1 rifle., The BAR men
averaged about 120 rounds and the MG about 400 rounds basic load.3?
However, Marshall goes on to say that, "when the BAR's and machineguns
fire excessively and exhanst amuenition supply in the early stayes of
the fight, the position becomes bankrupt.”40 Riflemen placed so much
confidence in the BAR man that they were willing to carry extira amsun‘-
tion for the BAk.4!

In the context of supporting fires, especially artillery,
ranges of engagement for infantry small arms werc close. In the
defense, supporting artillery fircs at ranges of 45 to 70 meters were

not uncommen in Korwa. As o general rule even in the offense,

supporting artillery effectively suppressed the enemy until the infantry

had closed to within 45-100 meters of the objeutive.a?

In the context of the rifle squad, cxperience in the Korcan War
and World War 11 demcnstrated that rifle firing always seems to build
up around the fires of automatic rifles. Where ever the BAR man was
Tocated, there always seemed to be Targer volume of fire from the
riflemen.a‘3 In the words of Marshall:

Whatever the main motivation, it would seem

obvious that aggressive use of all weapons is
closely identified with strong belief in, and
effective use of the rifle. . . BAR action is
most freguently the moving force because of

the high mobility of the weapon and its
solid fire effects,”

The BAR in Korea provided the central base around which the
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infantryman and his rifle engaged in ciose combat,  Tae infantrymen
stated quite frankly that the BAR was the mainspring of the rifle
squad's action, The etfectiveness ot the BAR in horea further veaff i

the World War 11 experience.  In his aswsessment of the BAR, Marsha'
states:
In the view of the great majority of infantry
troops and commanders in Korea, the fighting
strength of the infantry company would be
increased by doubling the number of BAR's,
while reducing the number of M-1 carriers
proportionately.
The M-1 rifle, all factors considered, performed adequately in
Korea and was liked by most of the men who used it. Although it was
neavy and cumbersome and lacked the firepower needed for engagements
of massed enzmy troops armed with varied assortments of assault rifles
{burp gun), machineguns and rifles, the M-1 was reliable and accurate,
When the M-14 rifle was adopted in 1957, the US Army was not
engaged in any conflicts anywhere in the world.,  There were U5 Arny
Ltroops stationed in Korea and {uvope, from 1953 to 1961, U5 infuntry
forces were armed with the M-1 rifle, the BAR and the LMG. fven though
the M-14 had been adopted by the Army in 1957, Luropean forces did not
receive the new rifle until the Berlin crisis in late 1961, By 1963,
all Us forces were cquipped with the M-14 rifle and the M-60 machine-
gun,* The M-60 machinegun veplacca the old .30 caliber LMG and the
M-14, with bipod, assumed the wele of the BAR.
In 1965, the first regular US Army forces were deployed to the
Republic of Vietnam., They v re then armed with the M-14 rifle and the

*M-60 Machinegun.  Weighs 27,7 pounds when Yoaded with 100 rd/
belt and is 43 dinches Tong, fired the RAT0 7.67mm cartridge and has a
quick change barrel,
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M-60 machinequn. Becanse of the heavy use of the Russian AK-47

assaull rifie by the enemy forces in 1965, and in response to urgent
requests tor M-16 riftles to counter the nore cetfective AK-47 assault,
rifles, US torces beygan receiving M=-16 rifles in Yate 14966, By

March 1967, all Us torces were arnnd with the M-16 vifle and the arming
of South Vietnamese and Korean meneuver units with the M-16 bchn.47

The M-16 rifle was capable of both semiasutomatic and fulily
automatic fire. It was 4 pounds Tiunter than the M-14 when loaded with
a 20 round magazine, The M-16 was a perfect example of the Tight,
weight, high velocity rifle recomnended by General wyman in 1958, [t
had a muzzie velocity of 3150 feet per second and a cyclic rate of fire
of 750 rounds per wminute when firved full automatic. The effective
range was 460 meters, the same a5 the M-14 rifle, The M-16 rifle was
standardized for gencral Army distribution in 146748

Unclassified documents containing important information on the
usage and experiences of the M-16 ritle by combat infantrymen in
Vietnam have been difficult to find during the detailed litergture

A
scarch,  Some informotion has been yleened from recently deciassified
sources, albiet this data is not as complete or thorough as desired.

In August 1966, the US Army Human EPngineering Laboratories, in
att attempt Lo gain o better understanding of how and under what condi-
tions small arms were used in Vielnan, developed o questionnaive which
wib aduinistered to Us Army personnel serving dn Vietnan. 39 1he report,
wds based mostly on troops who carried the M-16 rifle, The respondents

to the questionnaire were combat infantrymen who had been in Vietnam at

least six months, were below the rank of captain and had been squod

Teaders or members of a rifle company or similar organization,




34
Tne results of the questionnaire followed closely the

experiences of World War 11T and ¥orea, lor example, ninety-three
percent of those questioned, in response to the question, "lo you
usually see an enemy soldier to shoot at??, responded “some of the
time" or "never”. Lighty percent commented that the enemy was engaged
at ranges of Tess than 180 meters. Thirty-one percent of those ssid
that the enemy was engaged at ranges less than 90 meters. Several
soldiers questioned in the survey expressed the desire for a 39 round
magazine rather than the 20 round magazine which was then issued,”

A US Army battalion commander, after his return from Vietnam

and while & student at the US Army War College, preparcd a paper

entitled, "The M-16 Kifie - Tested by Combat." The paper discussed in
great detail the evolution of the swall caliber, high velocity rifle
now known as the M-16. 1In the summary of his paper he quoted from the
February 1968 Department of Defense report:

= The effectiveness of the M-16 rifle has been
validated in combat cperations in Vietnam under
the most varied conditions of terrain, weather,
and tactical situation . . . The M-16 has
schieved wide acceptance throuyghout Vietnan,
Only thirty-eight individuals of all those
surveyed (2100) would like to exchange their
M-16 for another weapon., Of this group )
thirty-five wanted the shorter, lighter '
version of the M-16 - the CAk-15. The
greatest factor of its acceptability i
its capability to deliver a high voluwe
of lethal firepower at the critical juncture
of a combhat engagement,?

e e s £ e, i,

! TEST AND EVALUATION DATA

In February 1966, the US Army Combat Developments Command

Experimentation Command completed a field experimentation of Swmall Arns

ST

Weapon Systems (SAWS). The experiment was conducted to determine the !




relative cftectivencss of rifle and machinequn squads armed with the
US Avmy 7.62mm (M-14), Soviet 7.62mm (AK-47), Colt 5.%6mn (M-16) and
Stoner 5.5%mm (Stoner) weapons.  The results were concerned with
training, material reliability and fire effectiveness of rifle squo ..
armed with different weapons. Tine measures of effectivencess were the
Tevel of target effects and the sustainahility of the effects on the
target area. The conclusions of the experiment indicated that squads
armed with the small caliber, high velocity (5.56um) wr-apons were
superior to squads armed with the 7.62mm weapons, The conclusion was
not only true for the measures of cffectiveness mentioned above, but
for overall effectiveness. Although the specific data which relared
to lethality was classitied, the general considerations of letnelity
further indicated the superiority of 5. 56mm weapmw.b'3

In the context of the combined firepower of the rifle squad,
the SAWS experiment concluded that rifle squads armed with low muzzle*
impulse weapons were markedly superior in overall effecliveness to
rifle squads armed with high muzzle impulse weapons.* It was dgleu
concluded that rifle squads equipped oniv with Colt (M-16) automatic
rifles were superior to all other squads cvalucted in overall
effectiveness. The study also deterwmined that the long held hypothesis

that high muzzle impulse weapons, such as the M-14, were superior to

Tow muzzle weapons at lony ranges (300 to 550 meters) was not supported.

. s s . . [
Several other significant conclusions were brought to 1lght:34

" ow uzzle impulse weapons are those weapons with minimal
recoil and are characterized by lightweight high velocity ammunition.
The M-16, 5.5%6mn weapon i5 an example of the low muzzle impulse weapon.
High muzz1le impulse weapons are characterized use heavier and o
relatively Tower velocity cartridge with more recoil.  The M-14, 7.62um
i an example of u high muzzle iwpulse weapon,
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Low muzzle iwmpulse weapons are superior Lo high

muzzle impulse weapon. in both automatic and semi-
automatic fira in night firing in the defensc,

Neither the 7.62mm nor the 5.56mm tracer rounds

are considered satisfactory for use by the firer in
adjusting fire during daylight hours.

For aimed fire on visible point targets during
daylight, semiautomatic fire is superior to automatic
fire. This is truce for all rifles, bothk low and high
muzzle impulsce, This does not imply however, that
automatic fire may not be superior in suppression
effects and hits on adjacent concealed targets,

It is concluded that there are no tactically signifi-
cant differences between 4. 56mm and 7.62mm ammunition
per round of ammunitior;, however, 5.56mm ameunitiorn
is significantly supervior to 7.62mm ammunition per
pound of ammunition oy per basic load carried by the

soldier,”9

In Augusc 1967, « follow-on < Ludy, which was designed to com-
plement the results of the Army Small Arms Weapons Systems program
(SAWS), was completed, The study was entitled, "Infontry Rifle Unit
Study, 1967-1975" (IRUS-75). The purpnse of the study was to deteruine
the ducirine of employment and detailed organization of U5 Army small
infantry units during the 1970 to 1975 timeframe. Two significant
objectives of 1RUS-75 were to investigate tae best size for the basic
infantry element* and the comparative effectiveness of selected weapons
with potential value to small infantry units. The weapons used during
ihe experiment were the M-16 rifle, M-16 rifie with XM-148 grenade
launcher attached, M-79 grenade leuncher and a Stoner 5.56mm machinegun,
The M-14 rifle was used in a blank firing (no live fire) exercivas

on]y.57
The experiment examined small infantry units engaged 1n

*asic Infantry | Tement (B1) . That infantry ritle clement
which has one Teader ond no tormally designated subordinate elements.?
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simuiated combat situations using the M-16 rifle and grenade launchor
combinations., The results demonstrated that a basic infantry element
should be six men, Rifle fire (M-16) was found to be most effective in
all situations except in support of the attack where grenade fire v.-
superior. The report also recommended further study be given to
increasing the firepower capability by introducing a iight machinegun.58

The US Army has studied and evaluated the optimal weapon
assignment for rifle squad organizations for several years.
Specifically, in 1956, a study was conducted by Psychological Research
Associates entitled, "A Study of the Infantry Rifle Squad TOE."%Y  The
report centered on four major organizational criteria: fire capability,
control, attrition and fire and mancuver. for the purposes of this
thesis only the data on the fire capability portion will be discussed.

The analysis of data led the researchers to conclude that a
weapons ratio of one-third automatic rifles provided the best overall
fire capability. The conclusion was partially based on a concern for
small arms ammunition resupply requirements. However, the dilemma of
desiring a rifie squad which has a high firepower capability and a
minimum ammunition requirement should not be compromised by restrictions
on organization and equipment. The compromise of automatic rifles in
the squad was also based on a perceived requirement for a rifle which
could have a bayonet attached and be used to launch ygrenades, further,
that a sniper capahle weapon was required, The researchers beiieved
that the automatic ritle (BAR) was not good for Tighting in cities and
at close quarters, The rvesults of the study were based on field tests
of the current weapons of the vitle squad in 1950, the BAR and M-1

ri1le.60
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Data from supplementary studies, used in the infantry rifle
squad study, showed that riflemen in the deferse had a hit probability
ot 607 to 80% at 90 meters range, while the riflemen in the assault
had a hit probzbility of Tess than 104 at ranges of 30 meters. Us:ing
the BAR, infantrymen had even a lower probability of hit. In the
words of the researchers:
Thus, unless the attacking force can neutralize
the enemy (by supporting fires and/or by a heavy
volume of small arms fire) until riflemen are within
35 yards of the enemy positions, the defender should
be able to repel the assault,6l
The study concluded that increased effort should be given

to developing new types of hand-carried weapons to improve the fire

capability of the rifle squad in the assault,*b2

PSYCHOLOGICAL EFFECTS OF FIRE

The psychological effects of small arms fire has been a point
of debate by military men for many years. One side feels that the
psychologieal effects are only incidental to the physical effects of
small arms fire, that is, lethality. The other school of thought
maintains that the psychological effects are as great a factor and
are perhaps overriding in importance to lethality.

In an attempt to measure or investigate the psychological

effects of small arms and other weapons assigned to a rifle platoon**,

*ssault, The climax of an attack; closing with the enemy in
hand-to-hand fighting. Also to make a short, violent, but well
ordered attack against a Tocal objective, such as a gun emplacement,
a fort, or a machinegun nest,24

**Rifle platoon normally consists of three rifle squads and
one weapons squad. The preponderance of small arms (rifles) are
assigned to the rifle squad. The weapons squad is designed to support
by fire and usually has two or more machineguns and heavy anti-tank
weapons such as recoilless rifles,
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a questionnaire study was conducted by Puychological Research
Associztes in 19587, at fFort Benning, Georgia. The psychological
effects were assessed in terms of the dangerousness of dif%erent
weapons in combinations as judged by combat experienced troops. T.e
guestionnaire Llechnique permitted an assessment of weapons difficult
to compare in live fire field studies, The weapons assessed in the
study were the M-1 rifle, BAR, LMG, 60mm mortar, hand grenade, and
the 57mm recoilless rifle. Etach weapon was compared in terms of
its relative dangerousness in both the offense and defense. The
questionnaire was administered to fifty combat veterans, mostly non-
commissioned ofticers,©3
The results indicated that weapons differ in their relative
psychclogical effects and that experienced troops consider some types
of weapons more dangerous than others. The study further concluded
that the degree of danger is relative to the context of the mission.
For example, a weapon considered dangerous to a rifleman in the
assault may not be considered dangerous to the rifleman in a prepared
defensive position.e4
In summary, the study concluded the following:
From a psychological effect standpcint, the
order of dangerousness of the weapons included

in this study are as follows:

Defending Against the Weapon  Assaulting Against the Weapon

Mortar LMG
LMG BAR
RR Mortar
BAR RR
Grenade Grenade
M-1 M-1

The optimum weapon for producing gsycho]ogica1
effects in both missions is the LMG.0

.
-
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In another study also done by Psychological Research
Associates in 1957, combat experienced infantrymen were compared
with infarntrymen without combat experience in terms of the perceived
dangerousness of semi-automatic and automatic rifle fire.66 The
weapons used were the M-1 rifle and BAR. The study was done using

live fire with thirty men as respondents, Fifteen men of the thirty

man group had had no combat experience. The results of the live firing

were as follows:

Degree of Combat Experience. Combat experienced
personnel were neutralized 1ess than non-experienced
personnel.

Weapons. The automatic rifle was judged more
neychologically effective than thc semi-automatic
rifle,

Volume. Increase of volume of fire per six-second
interval produced increases in judged neutralization
effects.

Distance, Decreases in distance of fire from
observer increased the judged neutralization effects
of the fire.

Weapon and Volume. Increases in volume of fire

of the automatic rifle produced greater increases in
judged neutralization than equal increases in volume
of fire of the semi-automatic rifie, '

Combat Experience and Distance. Decreases in dis-

tance produced greater increases in judyed neutraliza-
tion for the combat exgerienced group than for the
non-experienced group. 7
The results of the study led the researchers to conclude
that automatic rifle fire had significantly greater psychological
effect than semi-automatic rifle fire, Vturther, they concluded thdt
the degree of psychological effectiveness of both semi-automatic and

automatic fire ic a function of the volume of fire, the proximity or

nearness of the fire, and the combat experience of the infantrymen.68
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In an attempt to extend the investigation of the several
variables examined in the atforementioned studies, Psychological
Research Associates conducted o study in July 1957 entitled,
"Psychological Effect of Patterns of Small Arms fire." This study
was designed to obltain a mere operational definition and quantitica-
tion of the willingness of men Lo expose thamselves to different
types of small arms fire, 69

The research study defined psychological effects of fire as
neytralization of the enemy. The neutralization would thus reduce
the amount of battle time during which the eremy would be willing or J
capable of returning fire. The resultant reduction in effective
enemy fire would be considered firing time lost to the enemy. The
guantification of potential and actual hit probabilities was used to
develop a tactically meaningful measure of the psycholoyical effect :
of smail arms fire. The difference between potential and actual hit 1
probabilitly values was then used to represent the psychological
effect of friendly fire on the enemy firers, All of the troops used
during the test were combat veterans with an average of fourteen
months of battlefield experience in World War 11 and/or Korea. The
weapons used were the M-1 rifle, BAR and LMG.70 .4

The results of the study did not entirely support the results
of the previous study which concluded that the automatic rifle was i
significantly more effective psychologically. However, one of the A
major reasons for the statistical improvement of the semi-automatic
rifle was that the M-1 rifle was permitted to fire equal volumes of

fire per burst and equal numhers of bursts per time, The researchers |

reported that the discrepancy may have been caused by the differences ) {

) :
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in response used in the two studies. The previous study had used
verbal judgements while this study used target exposure durations
as measures of psycholoyical effect.’!

The conclusions reached by the researchars during this stu 'y
indicated that there were no differential effects between semi-
automatic fire and automatic fire when firing eqgual numbers of bursts
and rounds per burst. They aiso concluded that the differences in
number of rounds per burst of fire resulted in no differential effory
on average duration of target exposure. However, they found that
increasing the number of bursts over time had a greater effect on
decreasing target exposure. As to whether random or systematic
distribution of fire on the taryet area was better, it was concluded
that random fire produced more taryet hits. The implication of this
conclusion is that a random pattern of fire produces as much psycho-
logical effect as a systematic pattern and kills more targets.72

— Although the true values of the psychological effect of small
arms fire are difficult to assess, the consistency of results in the
studies done by Psychologicei Research Associates and combat exper-
ience by the author of this thesis lends inferential validity to
the study results, Certainly, the absolute amount and type of fire '
required to neutralize the enemy will vary depending on the terrain,
visibility, level of combat experience and training, and leadership,
However, the relationship between relative amounts and types of fire
and the enemy's reaction to fire should remain gerierally in line with

. . . 7
the conclusions in these stud1es.’3

SMALL ARMS LETHALITY AND BALLISTIC EFFECTS.
Physical lethality is but ore aspect of the effectiveness of !

: |
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a weapon. The psycholougical effects which accompany the expenditure
of firepower have as much to do with demoralizing the enemy as anything
else. Although morale and training are neccessary ingredients to an
ef%ective army, they alone cannot overcome the human emotion of fo. ..
Under certain circumstances a low casualty rate may be accompanied
by a considerable amount of demaoralization, while a high casualty
rate may induce strong resistance.’4

Is it really necessary that the infantry rifle be capable of

providing an optimal kill probability whern a hit is as good as a

kil1? Weapon lethality has been defined as follows:

The inherent capability of a given weapon to
ki1l personnel or to make material incffective in
a given period of time, where capability includes
the factors of weapon range, rate of fire,
accuracy, radius of effects, and battlefield
mobility.’5

Accordingly, small arm lethality is a moral as welil as a
physical weapon. A person who is hit by small arms fire in close
combat will consider fire to be a physical phenomenon., However, the
process of killing is generally intended to demoralize those who
survive.76

The ballistic* character.stics of ammunition have a great
deal to do with the effectiveness of the weapon that fires the
projectile, The ability of a projectile to penetrate and be effective
against variuus targets is a function of velocity and design. The

infantryman is often confronted with several different types of

targets in close conTat. The different tyves of targets vary from
|

|

|
i .

T *Ballistics is the science that deals with the impact, path
and velocity of projectiles fired from weapons.

£
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unprotected individuals to hasty field fortifications, light vehicles,
and cities, towns and vi]]ages.77

Since the invention of the rifle, armies have sought to develop
weapons which were ballistically superior to predecessors. The tr nd
in recent years, which has evaolved from historical combat experience
and improved technulogy, has been to emphasize firepower rather than
ballistic superiority of ammunition. Intermediate cartridges, with
an accompanying reduction in weight and size, have made feasible the
design of assault rifles with a full automatic capability. As a result,
the infantryman is able to carry o proportionately larger quantity
of ammunition with tne added advantage of lessened recoil. The Tower
recoil permits better control of the weapon during automatic fire and
improved marksmanship training.79

The M-1 rifle fired a .30 caliber projectile which weigned
152 grains* and had a velocity of 2800 feet per second. The M-14
rifle fired the standard 7.62mm NATO ammunition which weighed 147 grains
with a wuzzle velocity of 2800 feet per second.80  The M-16 rifle
fires a 5.5 mn bullet which weighs 55 grains and has a wuzzle velocity
of 3150 feet per second. 81

In a comparative test firing of penetration capabilities
conducted by the US Army Infantry Agency in 1962, between the 5,56mm
and 7.62mm cartridges it was concluded that the 7.62mm cartridge (NATO)
had significantly greater penetration effects against the selected
target array at all ranges tested. The types of targets used in the

test included a pine board, sandvay, steel helmwet, enygine block,

TUUREFRIRS 3 the unit of measurement used for bullet weight,
(1 grain = 64.9 mitYigraws or .0649 gram) .

Can
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14 gauge steel, armored vest, concrete block and ¢4 live oak tree

four inches in diameter. txcept for the tree, onc hundred meters

was the closest range of engagement. The 5. 56mm bullet did penetrate
the pine board, steel helnet, one layer of 14 gawge steel and the
armor vest out to ranges of 300 meters. In all cases the 7.62mm was

equal to the 5,56mm cartridge or better. At ranges in excess of

300 meters the 7.62mm cartridge was significantly better in penetrating

power. Although no comparative ballistic data is available for the
M-1 rifle .30 caliber projectile, the similar weight, velocity and

design would produce the same ballistic effects as the M-14 rifle, 82

CURRENT_AND_EMEKGING DOCTRINE FOR THE RIFLE SQUAD

The US Army infantrymen of a mechanized infantry squad are
specialized in the sense that they usually advance on *he modern
battlefield mounted in armored carriers, and upon dismounting, fight
as infantry. Mounted combat from the present armored personnel
carriers (M-113 APC)* is difficult if not impossible for the squad
members within the vehicie. The intent for the employment of the
carrier is to carry the squad forward to exploit the heavy firepower
of the tank. The fires of the carrier mounted .50 caliber machinegun
are designed te give the squad close support, but the APC is vulner-
able to enemy antitank fire.83

The current organization of the mechanized rifle squad

consists of eleven infantryman, There is one squad leader and

FMAT3 APC is a tracked vehicle providing all around armor
protection from small arms fire and artillery fragments. It has a
.50 caliber machinequn mounted in the companders hatch which dis
usualiy fired by the squad leader when squad is mounted, or by the
driver when in defensive positions.
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two fire team leaders. One man 1s dewignated as the driver for the

carrier. The squad is armed and ecquipped as follows:

Position Lquipnent
One squad Jeader M-16 rifle
Two fire teawm leaders M-16 rifle
Two automatic riflemen M-16 yifle witr hipod
Two grenediers M-203*
Three rifiauen Ful6 rifie™*
One driver M-16
M-00 machinequs™*
Bragon™
Figure ?-1,

Current Rifle Squad (Mech)84

Since 1946 there have heen several changes made to the rifle
squad Table of Organization and Equipment (TOE). After World War 11
the twelve man squad was changed to a nine man squad which had eight
M-1 ritles and one BAR, During the Korean conflict the rifle squad
of armored infantry was authorized ten men. There were five M-1 rifles,
one of which was a sniper rifle, The driver carried a .45 caliber
submachine gun and the one automatic rifleman carried the BAR, The
personnel carrier had a .50 caliber and .30 caliber machinagun which
could both be ground mounted. The syuad leader, assistant squad
leader and the assistant automatic rifleman carrvied an M-1 rifle also.
The TOE changed again in 1956 (12 men, 2 BAR); 1957 (9 men, 2 BAR);

1960 (12 men, 2 fire team leaders, 2 M-14 w/bipod);

T7 7 T%The M-203 weapon is an M-16 rifle with a 40mm grenade launcher
¢ttached to the underside. Lither weapon may be fired in close combat,
**The Drayon anti-tank weapon and the M-60 machinegun is

assigned to one of the three riflemen.

TR
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1962 (iO men, 2 five team leaders, 2 M-14 w/bipod); 1963 (11 men,
2 fire team leaders, 2 M-14 w/binod). The current TOL of eleven men
is the same organization of 1963 cxcept for the change of equipment
as shown in Figure 2-1. A sniper rifle was authorized in all case .
until the TOE chanyge in 1960.85

In an analysis of squad proficiency there are several factors
worthy of comparison. However, for the purposes of this research,
fire capability is considered the significant factor., Differences in
the abilities of leaders and men, amount and quality of training and
difficulty of mi.siun and Lerrain, are all factors which affect squad
proficiency. However, the squad's fire capability, that is, available
firepower, involves the apulication of firve on enemy targets.

There are wide ranges of possible combinations of weapons
which can be assigned to the rifie squad. There are in fact several
combinations of automatic and semiautomatic rifles. A study which
examined the fire capability of the rifle squad concluded that no more
than one half of a squad should contain automatic riflemen. The
figure of one half was judgementally arrived at based on the perceived
ammunition resupply problem. There are conflicting priorities for
a rifle squad which has a high volume of fire capability and a minimum
ammunition resupply requirement. Any choice of a squad TOE will be
a compromise among conflicting desires.80

The US Army is currently considering another major reorgani-
zation of the infantry rifle squad (mech). The Division Restructuring
Study (DRS) which is being conducted by the Training and Doctrine
Command (TRADQC) recommends thal the rifle squad of the future be

composed of the following:
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Position Lyuipment
One squad leader M-16
One assistant squad leader M-16
One automatic riflewman Squad automatic rifle (SAW)*
Two grenadiers M-203
Two riflemen M-16
One driver M-16
One gunner Bushmaster**
Dragon***

Figure 2-2.

Proposed Rifle Squad (Mech)

The future mecranized rifle squad will be nounted in the newly designed
mechanized infantry combal vehicle (MICV). The MICV is undergoing
developmental testing and will permit the mounted rifle squad to fight
from within the vehicle. It is expected that the squad will not be
required o use its individucl weapon when fighting from within the
vehicle, but will Fire specially designed mdachineguns from firing
ports. Only when the sqguad dismounts will the individual weapon be
carried for close combat, The MICV has improved armor and it is
conceptualized that the squad will be allowed to remain mounted Tonger
than is now current doctrine,

Current doctrine emphasizes the use of the machinegun for
defense ayainst assaulting intantry. f[ield Manual 71-1 states that,
"Machineguns are the team's***Y primary direct five weapon against an

date. Preliminary testing results indicate that if adopted, it will
replace the M-60 machinegun and will be caliber 5.56mm.

**The bushmaster is also under development and if adopted will
be mounted on the new mechanized infantry combat vehicle (MICV) and
will be a 25mm automatic cannon,

***Dragon gunner will be a designated rifleman,

**x*pefers to company teams made up of tank and mechanized
infantry platoons.




b ——

Bt TRV Wl 1 ¢ Y

i

[

v e — v ST

H
'
£
H

49

infantry assault, "/

The doctrine for employment. of the machinequn
directs that they be positioned laterally across the front of the
company team position so that they are mutually supporting.,  The

field Manual further states that "Riflemen arc positioned to prote &

Wi

machinequns, The implications of this docirine for the defense
indicate that the infantry rifle is not intended to be the principie
weapon for defense against an infantry assault.

In consonance with the current Army tactical doctrine are
implications of the need for rapid deployment and redeployment of
troops from United States bases. Contingency force operations in all
climatic and yeographical circumstances are possible. Short war
scenarios are generally envisioned which typically are supparted by
air Lines of Communication (LOC). The requirement for forges relying
on the air LOC argue for lighter more ccmpact weapuus, lighter ammuni-
tion and perhaps more importantly substantjal firepower after inser-
tion intn the battle area. Current ficld manual for the combined
arms teams emphasizes ambush style defensive maneuver for an active
defense in depth. It is expected that any future conflicts, parti-
cularly in turope, wiil find US forces substantially outnumbered,

A1l of these points are best addressed by equipping the infantry with
lighter more mobile weapons which can provide the maximum amount of
firepower for relatively short and vieclent close combat engagements.

With respect to the infantry, US Army doctrine states: . infantry
which is especially designed to operate at times and in places of

Timited visibility or relatively short fields of fire,"89

SUMMARY_OF LITERATURE SLARCH

Many conclusions way be drawn from the data presented in the

T S
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literature describing the evolutionary development of the infantry-
man's small arm from the 1930's to the presont. These conclusions
emanate from the gualitative combat experience of three wars and from
the quantitative data derived from the numerous studies and develo
mental tests conducted by several different agencies.

The historical review of the development. and procurement of
the infantry's rifle portrays the political attitudes and parochial

views of the decision makers who have had influence on the rifle

development process. It is important to realize that the developmental

process of any weapon system, in this case the rifle, cannot ignore
the existence and impact of the traditional unquantifiabies of service
loyalties and the political implications of both the national and
international comunities, The historical perspective demonstrates
that the process of military innovation evolves from two discontin-
uities; the process of technolngical and scientific change; and the
alternating periods of war and peace,

The uses and effects of the rifle in combat are important to
the analysis for several reasons, Although the adoption of a new
weapon by the US Army is usually a reflection af its capabilities,
organization and doctrine, how well the Army assimilates the new
weapon is best measured by its effectiveness in combat. If the
perceived doctrinal employment of the weapon does not prove to be as
effective as expected, the weapon can be said to be less than optimal.
If the weapon does not fill the role for which it was designed the
result is usually a request for new or different weapons, a modifica-
tion to the weapon, a change in organization or an attempt to adjust

the tactical employment. In yeneral, the weapon will govern tactics
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while the organization is desiyned to facilitete the tactics to be
employed,  The selection of the specific tests and studies for review
in Chapter 11 was designed to assist in the proof of the hypothesis.
Therefore those tests which specifically deal with the comparative
effects of the semiautomatic rifle and the automatic fire of small
arms were selected for study. Studies that dealt with firepower
cepabilities and cverall effectiveness in the context of the rifle
squad were also examined. The SAWS test in 1965-1966 was particularly
unique in that several different weapons were used in the comparative
tests which included the Soviet AK-47, all within the context of the
rifle squad.

A significant pari of Chapter ]I was devoted to a review of
the psycholoyical effects of small arms fire. The psychological
factor is important to the analysis because it has contributed much
to the development of the hypothesis. In addition to the quantifiable
data extracted from the studies, the psychological effects of small
arms fire have been presented in the qualitative historical portion
of the literature review as well.

Lethalities of different rifles and the concomitant ballistic
eftects are also important ingredients to the hypothesis. When
analyzing the overall effectiveness of small arins fire, it is vital
Lthat the issue of targel effects be discussed. 1t was pointed out
in the introduction and later in Chapter 1! that, the strony belicf
in killing power may represent a flaw in the US Aremy's appvoach Lo
rifle development. 1n part, o central point in the development of
the hypothesis is that more emphasis should be placed on a small arm

that effectively neutralizes the enemy rather than kills the enemy.

-
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Meutralization of Lhe enemy decreases his fire effectiveness and
permits more maneuver for friendly units. Maneuver is used to enhance
friendly fire effectiveness, survivability and mission accomplishment.

The review of literature related to ballistics was necessa:y
to demonstrate the limitations of small arms for anything other than
close combat, Too often, it seems that developers have expected the
penetration capabilities of large caliber rifles to make up for the
lack of firepower inherent in heavy, hard-hitting, semiautomatic
rifles. The misconceptions surrounding the perceived ballistic
penetrating power of small arms have had much to do with the aversion
to lightweight automatic weapons in the hands of the infantryman in
the rifle squad.

The theoretical review of current and emerging doctrine for
the organizaticn and employment of the rifle squad is an integral
part in the formulation of the hypothesis. Because the rifle's
effectiveness is to be viewed in the context of the rifle squad, the
organization, equipment and employment of the squad is significant.

Today's mechanized rifle squad has a plethora of organic
weapons in addition to the rifle. The suppcrting fires available
from other sources are overwhelming. The technological sophistication

of weaponry and the specialization of members of the rifle squad

have almost made training for cliose combat with small arms nonexistent,

The amount of firepower available to the rifle squad for long range
fires other than small arms, has evolved to the point where maneuver
on foot and close combat is hard to imagine. These conclusions will
be used in Chapter 111 to test the hypothesis using the methodology

presented there.
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CHAPTER III
METHODOLOGY

The results of historical studies and current doctrinal
development literature will be used to determine the proper role of
the individual small arm in combat related to supporting weapons.

Once a role or roles have been established, the requirements for small
arms will be argued with attention to performance characteristics and
relative importance in terms of combat effectiveness. The results of
empirical research conducted by the US Army Combat Developments Command
Experimentation Command, Psychological Research Asscrciates and the

US Army Irifantry Combat Developr:nts Agency as well as historical
commentaries will be used to support this argument. The fallowing
essential elements of analycis (YEA) will serve as the basis of this
argument:

EEA 1. What t,.es of effective Tire are required by infantry

small arms weapons in the context of current and emerging

doctrine for employment o7 the mechanized rifle squad?

EEA 2. What are the expected ranges of engagemert requiring

effective fire by the small arms of the infantry squad?
Component factors of the first element are target effects, sustain-
ability, and tactical employment of the rifle squad. These factors

will be considered at the following ilevels:

58
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Level 1: ditstorical and qualitative assessment

Level 2: Quantitative test ddtag

Level 3: Performance needs derived from doctrinal caployment
of infantry
Component factors of the second element arve small armes cffoec Liveness
by rvange, small arms characterisbtics, and the doctrinal role af the
small arm.  Tnese factors will be cons.dered at the following levels:

Level 1: Historical evidence

Level 2: Comparative test data

Level 3. Performance needs dgerived from current and evolving
Army doctrine

During the review of related literature several answers were
sought to research questions which were specifically concerned with
the effectiveness of small arms fire and the role which they are
intended Lo play as part of the totair force. bach of thesc guestions
is considered essentiel to the anaiysis ot the primary LUA and are
directiy related to tne hypothesis. These research questions were:

1. What ranges of engagement are necessary for etfective
small arms fire?

2. What are the desired taryet effects of small armg five in
close combat?

3. What type of small arms fire (automatic or s=2iautomatic)
provides the desired target effectis?

4, What are the Correlational impacts ot the psycnnlogical

effects of small arws fire?

J

5. What are the comperative effects (lethalitios and ballistie

cnaracteristics) of different rifle types and catibers?

[ S
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6. What is the plarned doctrinal employment of the mechanized
infantry rifle squad?
Information discovered during the review of related lTiterature will be
discussed throuchout this chapter. Tne effectiveness measures sele ted
for use in the analysis are necessarily derived from a4 qualitative
concept. The gualitative concepl also assists to present parameters
for their use. The concept is judgemental, but any effectiveness
¢riteria used as the foundation for measurement must be just that.
The concept is also derivative of informed military judgement and
mijilkary experience to establish the significant qualities in the
context and environment of use.

The effectiveness measures used are not uniqus., In particular,
the same basic concept was used in the Small Arms Weapon Systems (SWS)
Test conducted by the US Army Combat Developments Comm.nd

Experimentation Command.]

EFFCCTIVE FIRL

One of the primary aims of the infanilry small aris battle is to
gain fire superiority. Achievement of fire superiority requires the
necessary firepower to attain a greater amount of target effects than
the enemy and to sustain this level of effects longer than the enemy
can sustain his level of effects, and long enoyh to insure mission
accomplishment. Neither of these factors, tdrget effects and sustain-
ability, is meaningful unless related to time.2
JARGET LEFELTS

In close cambat, the vitle squadis small avms target is usually

a group target, that is, an arvay of individual targets dispersed in

R ST S




width, depth, and usually height, Most of the tdargets, as was discussed
in Chapter 11, are concedaled or partially concealed, Firing on these
targetls is usually begun with a series of cues such as terrain form
{crest of hill), weapon signatures, and movement, fully visible inai-
vidual targets are usually close or only intermittently exposed at a

distiance.

" The friendly rifle squad behaves as a group also. The
individual rifleman interacts with others in the squad by acquiring
enemy targets after observing another's tracer round, or ground strike
of his bullets. 1

The fire effects produced by the combined small arms fire of
i

the rifle squad are significantly different from those of individual

P

v weapons fired at individual visible targets. In the context of the v i
% rifle squad firing against group targets, there are two principle }
g target effects possible -- target hits or near misses. Together they 1
,,; combine in their effects on a yiven target array.3
; j 1f near enough to the target array and in sufficient volume,
J . near misses (suppressive fires) of automatic weapons have a greater .
i effect on the battle results than the lethalities of target hits.
i However, suppressive firves will not effectively produce neutralizaivion v
E 5 of the cnemy if the weapons and aoctrine do not produce some
| f x.asuﬂties.a
3
. 5 -
SUSTAINABILITY
'l " Xhe sustainability of tire superiorily is a measure of how
Tong effective iire can be maintained, for a single small arm weapon i

!

it is dependent upon three factors, These three factors were defined ' '
' ]

i

|

|
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vy the SAWS experiment as follows:

1. The weight rate of anmunition consumption in
achieving a level of target effects.

2. The system weight of the weapon.

3. The weight Timitation on the weapon system .
portion of the soldier's combat load carrying capacity.”

The infantry rifleman is scverely weight limited and the sustain-
ability in & small arms weapon system is highly affected by system
weight. The weapon sustainability determinant is the amount of time
that available ammunition can sustain a level of effects. In the SAWS
experiment this was determined by taking the percentage of ammunition
remaining for a rifle squad when the starting weight and test run time

are held constant for each squad mix of different weapon systems. An

example of comparative sustainability is shown in I"igure 3-1 b

Sqd A
{2000 rd) -~
Sqd B )
(1000 rd) NOTE:
Systems weight constraint limits
100 f Sqd A to 2000 rds and Sqd B to
| 1000 rds when test run begins,
75 \'7 y Sqd A Mix: 9 M-16 rifles
Percent MR
Ammo N Sqd B Mix: 5 M-14 rifles
Remaining ' N 2 M-60 machineguns
50 o 50% e
;\ ~
\
N ~
] i AY S
25 | \ -
\ ~
| \ ~
>~
i \ ~
U /'2 4 6 8
f/’//t" TIML (Minutes)

Te
tnd of Test Kun Figure 3-1,

Example of Sustainability
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1 squead B used 50 percent of its ammunition Lo attain the given level
of etfects 14 would only have halt the sustdainability of squad A that
attained the same level oi efirects with an oxpenditure of only 25
percent of its anmunition.

The tire cffectiveness measures outlined above are excellent
exaniples of the infantry's use ot and effects of various small arms
weapon systems., In particular, the results of the SAWS erperiment
vividly demonstrate the advantages of the shorter, lighter, sutomatic

weapons in all areas of comparison.

DOCTRINAL ROLE OF SMALL_ARMS_[IRL

In spite of the world-wide committment possibilities which
exist Tor the US Army, nost ot the training, doctrine, and equipmert ic
designed to fight the :exi war in Europe. Ail infantry battalions* in
Furope are mechanized. Meunted warfare is characterized by rapid
transitions between offentive and defensive combat, In the mechanized
or mourited role the infantry is used to insure tne effective enployment
of the combined arms effort of armor (tanks) and infantry (anti-tank
weapons and small arms). The armored vehicles (APC'<) provide the
infantryman protection from small arms and artillery shell fragments
while mounted and meving., In mounted combat the rifle squad's role
wiil be to move to and occupy positions either to deny the enemy the
freedom to conduct operations, or to drive the enemy into areas where
he can be destroyed by supporting fires. The infantry 15 also expected
to clear away obstacles which block or inpede the advance of the darmor

units.6

~ *The infantry battalinn consists of twenty-seven rifle squads
of eleven men each,
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The increased population and spreading urbanization of Lurope
restricts an open Lerrain bhattlefield, 1t 1, expected that a great
many of the battles in the turopean environment will be fouyght in towns
and villages and along the voules that connect them. Arthur S, Col'lins,
a retired ieutenant Gereral has this to say about the potential
turopecan battletield:

In Western Lurope the Lowns and villages are on

the natural routes of travel. They are at the
crossings of rivers and along ihe roads and
railroads; they just get higger where these travel
routes intersect, ... That is where much of the
fighting is going to take piace and where the
major battles would develop.’

The infanlry when dismounted will often have to organize the
towns and villages as strong points, L1¢ John W. Burbery in an articie
in Military Review points out in his discussion on military operations
on urbanized terrain that the demands on oryganization, training and
equipment may require additional emphasis on more suitably armed

infantry to fight in built-up areas and ¢ities. Burbery sees a require-

nient. for more short raige automatic weapons for the Lask.8

PSYGHOLOGICAL [IFECTS

The psychological or neutralizing effects of suppressive fires
can influence close combat engagements in several ways. As was
discussed in Chapter 11, the relaiionship between the physical effects
of a weupoun and the psychological impact of their use are not
correspondent,  Although the semiautomatic .30 caliber rifle is
genersily censidered to be more accurate than a lightweigh  fully
automatic rifle or submachine gun, cvidence indicates that the
psycholoygical effect of automatic fire is generally more effective in

its neutralization capability.




[t was also discussed in chapter 1T that combat targets
(rnemy intantyy) are usually amioiguous and poorly defined. Because of
the ambiguity of the enoviy tne taryel area is larger than the
individual soldicr himselt. Consequently, the entire darea in which the
enemy is suspected to be located must be covered by fire in order to
be et1fective, Although enemy fire may provide the opportunity to
narrow the degree of ambiguity, such cues rarely pinpuint the specitic

location of the firer, This is especially true at ranges in excess of
~.

N

200 meters., \\\\\\

™~

COMEAT PEILCTIVENLSS COMPONENTS \
inere are, in aqaition wo the measures of offectivencss alvogdy

N

mentioned, other effectiveness qualities which impact on the evaluation "~

of small arms weapon systems. These additional components include
weight reduction or mobility, tactical versatility, reliability, and
training. Lightweight, shorter and wmore compdct weapons in the hands
of the infantrywan permit him a greater mghility in the performance of
his mission. Lighter anmunition also allows an increase in the amount
of potential firepower without an increase in the combat lead carrying
Timit,

Tactical versatility includes the relative capability to per-
form several different functions normally associated with infantry
weapons. These would include automatic and semiautomatic firve, and the
use of a grenade launcher, The feasibility for use by airborne,
airmobile, mechanized and amphibious forces are also important aspects
ot tactical versatility,

The reliability component includes tactors of durability,

ruggedness and overall performdance under various climatic conditions.

~
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The propensity tor melfunctions or stoppages are signiticant aeasures
01 a4 weapons reliability under the extremces ¢f close combat. Weapons
that frequently misfire or have stoppages can seriousiy affect the
canfidence of the tirer, A maltunction while engaged in <lose comb -t
can easily wean the diftference between winning or losing a fire fignt.
The reguirement for sustainability of taryet effects 1s also
Jeopardized.

The traditional measures of training performance are primarily
firing scares on firing ranges. However, there are other tactors to
be considered. tor example, the weapon should be easiiy disassembled
and assembled tor easy clesaning and maintenance. Weapons which have
relatively low vrecoil permit the new soldier to more readily aCquire

and learn the different techniques of fire for desirea target effects.
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CHAPTLR TV
F1HDINGS

The tindings which have evolved tvom the review of related

Titerature and the application ot tne methodology outlined in

Chapt. r 111 are presented here, The findings will first be presented
as answers to the six basic recuorch questions which were estabiished
and used as the basis for the réscarch in Chapter 11. The research
questions ail relate dircctly to tae two fssential Elements of Analysis.
The research questions were used to develop the answers to the Essential
Elements of Analysis within the parameters of the measuvement criteria

presented in Chapter 111.

RESEARCI QUESTIONS
Question 1 - What ranges of enyayewent ore necessary tor effective
small arms five?

The historical evidence af three wars and the collective
military judgement and experience of hundreds of combat experienced
infantrymen leads to the conc¢lusion that engayement ranges for the
rifleman of the rifle squad will rarely exceed 200 meters. The
qualitdalive data gathered in Clapter 11 portrays the small arms battie
at ranges of 30 to 100 meters. The virvwa 111 study conducted in 1969
conc luded that 100 weters distonce from the objective way the decision

point ai whetner Lo dassau b o not ae g be broma VD aas0 cmphds i Zed

’
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that supparting tives {artilicory and heavy macnincgun tive) and mancuved
should he the primary weans ot moving close envugh to begin the dassault.,
The Firvia 111 study concluded that:

More attention should be paid to the intantry's
combined 1ire and mancuver capapility after
diswounting from caveiers 2
The tirma U] study results conclude Lthat one ot the best ways to
enhance mdneuver is by neutralizing the eneny. ire superiority in
close combatl has proven to be the most effective method {or enhancing
maneuver 1n the rifie squad,

S.L.A. Marsnall’s research and the SAW's study results support
the finding thae smail arvins tive will not be ettectively employed
beyond ranges of 200 meteors.  The U Aviay's staled rativnaiv tnat
infantry smail arms tire must have the same eftective range capability
as the enemy's small arm* seeme to be a fallacious avqgument. The organic
supporting weapons of the infantry companies and battalion are designed
to provide the supporting lung range fires necded by the rifle squad.
It is a waste of ammunitior for a rifle squad to enygage enemy soldiers
al rdanyges in eicess of 200 meters with small arms fire. Propelied
grenades, light machir-ygun fire and, in wost situations it the APC is
in proximily, the .50 ca!iber heavy machinegun can be ciployed in
support,  Mortar fire {rom Company and battaiton and artilliery fire
from the division actillery unity are giso available ior support.

The role of the intantry swell arm is tor close combat dt rdnges of
from 10 aeters to 200 meters.  Thercrore, the rifle syuads small arm
need only have an effective range of 200 neters.,

burther preoot of the limited vanges dovtrinally envisioned for

T TH The Soviet AK-4/7 has an eltective range of 400 meters.

?
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the aiantey syuad small a1 the deveiopaent of the Sguoed Automatie
Weapan (SAW . The proposed material need docunent reqgisives that tie
SAW have an ettective neutialization capability out to 1000 meters,

Tne SAW 15 to be lTightweight, and capabie ot being tirved trom the hoo,
underaorm ar shaulder in the assauit,  TU 1, expecied thet basis of

155uc 1o the SAd will be Lwo weapons tor cach vitle squad,  The calibey
heing considercd 1s the L. Lo amunition. > Tre SAW development.
recognizes the close combat role ov tne intantry siwall ars

Question ? - What are the desived target effects of small arns fire

in close combat?

The review of the historical data collected by S.LUAD Marshall
indicates that neutralization oi the encmy by smali darns fire best
provides the necessary target etfects to enhance mission accomplishment
for the infantry rifle squad wihen engaged 1n clese combat,  The rescorch
by 5.L.A. Marshall led him 1o conclude that most ot the targots engadyea
by viflemen are "positions” rather than "men" and that “"tree firing in
combat” can provide more effective fire tharn those who wait to "see”
the enemy,4 The quantitative data presented in tne SAWS study and by
Psycholoyical Research Associates suggests that neutralization tirves
of small arms provides a higher proportion of target hits than ained
fire at point taryets at all ranges,b and that higher voluies ot small
arms tire significantly increases neutralization efteats.® AL of
this data is not to suygqgest that killing of the enemy i< not desired,
but rather that neufralization of the enemy with the small arm cnhances
mission accomplishment more than the killing etfect. More specifically,

the psychological effects of small army five (the fear of being killed)

provides validity Lo the neutralization concept,
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The studies done by Psyonelogical Kesedarca Assaciates ars by the
Institute ¢t Rovencea Studie,, Combat Develepments Command, indicdte
that neutralization fires etiecthively reduce the encmy's capaviiity to
maneaver and firve.  Concomitantly, neuwrslization ineresses the tri naly
forces ability Lo mancuver ane Tire.  Maneuvere can dalso provi e venroved
fire effectiveness,

Question 3 - Wpat type of small arme fire (autonetic or semi-automatic)
provides the desired targel erfects?

The tindings for ranges of engagement and target effects ar s
significant for the analysis of rvecearch question 3, The cnoics
between odtomatic or semi-automitic tire does not necexsaitly voquire
tnat ¢ clesr distinction Lo weade,

Tne guantitative data rveyviewed n the SAW study indicates that
there are advantaqges to soth metneds ot fire,  Semi-gutatatic frpa 1
inherently mwore accurate again,t pin-point fargets and small navrowvly
defined target greas.  1Lods less tatiguing te the firer owver extended
periods of taime arnd conservey gnaunition.  Autom-otio five 1L onotoan
dturale ayainst piv-poirt targetsn, especraily ol ranges grestes than
109 peters. Over Jung poriods ot tiring, avtonalrc tire 1s fatigning,
end large amounts of ammunition are required Lo sustan evels ol tice,
However, the reutrahizing effecly of aulowotic five gre mach nere
cliectove Lhyn sem-auiomolie tive,  Te snould be noted, howeyver, that

the study dato does tndioate thot there s Tittle differentiol effout

A

;(wn sentr-qutonalic fire 14 given the copability to (ive2 cgual nunders

Yy

ol burste and roundy per buy st as automalte frre, N
.!

Shvh study results asso show that sutomatin frie bas o groater
neutrodization ciiect when the nonber 0f DU sty ave 100 Canng oy e :
1
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time, Ay Lo whether rangem or syctematic distribution of fire on the
target i nere advantageous, tne quantitative datg indicates tnat
vandom tire produces mere iarget hity. !

Question 4 - What are the psychologiczal effects ot simall arms fire

s anticated in S, LA, Marshall's historical analysis and in
Fovchological Research Nssociates studies, both wyn the qualitalive ana
quantitatize sense, thue psychological effect of small arms are seen as
crarificant.  Sustainability of eifective fire tu achieve tne desirca
target effects is indircectly aifected by tne psychological impact.,  In

(lose combat with small arms Lol the Triendly ang enemy persennel are

affected psychologically., “trective frvendly fire Lreeds confidence
LSy 4 y v »

s
[}

Lofdnays ant ecprit on the toattleticla, while 11 has the oppasite

RO R Al
¢itect on the enemy,

The histerical gualitaiive dato {ror Urce wars and Lhe guazntita-
Live data trom studies conducted by Psyeaolngivel Rescoreh Alaocigtes
(FRAG indicates the poychological ettects of smal) armg tire over ide
the physrcel Svfects dn stgoticance,

The asafrtative histerieal data ano the Guantitative FEA catu
suppur U o Finging that tht advaitages o1 autamgtic tive over seai-
gutomelic fire ore both phystoegl and poychnlogical,  To particule s,
tne poychological e@ffect of wnall arms tirg Tends creagence to the
tinding: in vescdveh queslion 2 ond Lhe adventages of neutralization,
Guestiog b - What are the comparglive cttects (Tethnality and ballicotig
cheracteristics) of dittevent ritle types ard valibers?

The wiglynis ot Tethalitres gnd balbyslin ctreots was Vina ted

———
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Lo /oA ang b Lbain amiuntiion.*  Conparalive lesT data from the
US 7oy Totantry Agency indicates thet the 7.497mn cartridge fns s1gni-
tucantly greqater peretration effects than b, 5% amunitron ot all
range; out to 090 meters. AU ranges out tn 300 meters the 5 bbeam o -

tradye dud penetrate most 01 Lhe tavgets on efiectir iy ac the 7,000

Ne

Cartridi,

Slihouyn no Guantitative dats 15 aveilaole concrning the com-
paralive eifects of 762w and L, 50mn anmunition on tukan beangs, 1he
qualitative judcement of US Aremy medical persorael and combat vetorans
trom Vietnaw indicats the 5 H6am asunition hHas ¢ graater Céfuaity Ory-
dueing eftest dal ranges out to 300 meters,

G

- i PR PREEN O RV R I v 1y
ine sLuGics of Cunbal Suviiopmienls Laporiaoniation Comnans

L
2740

Ty

tielc eaperience indicate thav he oghtweight high velinoity ammur itic,.
{5.50mn) has o tendency Lo be nore casily cetiected by uads enluib o,

A A
I

trees than the heavier Tow velocity aumunition (70200 Y Lote o2s i)

'- o
Trom the SAWS study also dndicate Lhot The zocurecy ! etse Lo ) S72m
and L6 ammunition 15 equdal oul L0 ronges of 500 wmetsoe . L ayong
200 metery the 5.9%0mn armunttion ha, a tendency Lo luse veioe iy anf
stability thereby giving the 7,02 ¢ betior <apability tor pin-point
divuirdly.,
Que tion G~ What iy the planaed ¢oo by teal caployment ot the swall
arm ol tne wechanized infantry vific syuaa?

The proliferation of specialized weapon systemy, wilhin the ifle
squad which hoy taken place 1o recent years hasy mamitestly changed toe
noture of the anfantey vifle squad. Ko longer does tne vifle squad

sy Lion arc essentially Lhe same whoen mabing compar i500s with 5, blnen
amaunitign,
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consist of wen armed only wiin rifles and beyonets. With the advent
of anti-tenk guided missiles, yrenede launchers, and armored personne’
cavrviers the dintfantey squad has increased its capability to defeat
enemy armor and massed troops at longer rdanges without the use of - a1l
arms fire, Moreover, the supporting iires from medium and heavy
nachineyuns which are aiso part of the squad's TOr substantially increase
organic firvepower, At the sawe time, however, ithe infantryman has
strained his capability to effectively destroy the enemy in close
cambat with small arms,

Ti was stated in ¥M 71-1 thet the primary mission of the rifle-

man is Lo provide close-in protective fire to the M-60 machinegun.lo

Altnouwyh not eapiicit i cwecent Ticld manuals, the implication is

that the Dragon anti-tank guided vissile gunner will require the pro-
tectiorn of “he rifieman, N qualitalive aeszessment concludes that the
P00 macrinegun gunner and tne Dracon gunner will have difficulty in
corrying a cunbersore ritle white uging these weapons. ‘turther, that

in ihe assdault these weopons woutd frequently be employed oy supperting
weepon . 1t oae asaumes o Tual strength rifle squad of aleven men (rare
crcepiion) ang the znploynent ot toe M-60 wachineguns, Uragons,

S0 el iber macninegun gni the tee B-203 grenade launchers the number

of rifiinee and sentl geas fire Capaln Vity tor ciose combat iy signifi-

cant ly veouwnn,

FLA T What types of etiective fire are reguired by infantry small
arme weapondy in Lhe conteat of wurrent gnd emerying dootrine tor
cmploynent. of the mechanizes i tie squad!?

Lurrent and wnergirg doctryne require the dismounted antantyy-

man Lo protect the supporling wegpony of Lhe squad, Ay pointed out
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eariier, 1M 71-1 specitically assigns tnis role to the ritlemen.
Thne implication 15 that ritiemen would engage enemy intantry i1 tney
ciosed tn distances which would threaten the gunners oi supporting
weapons. In this sense, the riflemen would be expected to fire the -
weapons at close ranges., Automatic fire would provide the desired
target effects (neutralization) in the shortest amount of tine with
the minimum amount. of riflemen. One or two riflemen could easily
sustain neutralization ‘ires longer with lightweight autumatic wespons
than with a semiautomatic rifle,

The SAWS experiment found that the lightweight, low muzzie
impulse weapon is superior for target effects {neutralization) dand
sustainabiiity of the target uffﬁuts.]o

In addition to the defensive emplioyment of the rifle squad
mentioned above, target effects and sustainability must be consider -d
in the context of offensive aopera ions and combat in huilt-up areas
The Firma T11 study, which concluded that 100 wmeters distance from the
ohjuctive was the decision point for the assaultf in the oftense,
provides a qualitative assessment of the role of the small arm in the
dismounted attack. Imeryging doctrine for the cuployment of the newiy

developed armored porsonnel carrier is expectea 1o permit the rifie

sqiad Lo remain msunted more often during the assault, This posibility

glone could support the use of shorter, lighter srall arms for Clearing
the objective after the assault and Jor easier storage of witapons
within the carrier,

Clove combat in citves, towns and laryge suburbgn aregn in
expeeted to bo g neceysity dnoany futwe contlicty, Ay the Titeralure

search higy shown, the dismounted fntantrymgn will be the one Lo pervtorm
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tnis task, Agoin, both the quentitative and qualitalive data velidate
the advantages of lighter, shorter, autamatic small arms for this type
of close combat. The mobility and tactical versatility of automatir.,
lightweight small arms are suparior to heavy, semi-automatic rifles in

house to house fighting,

FEA 2. What are the expected ranges of engagement requiring etfective
fire by the small arms of the infantry squad? .«:

It was pointed out in the discussion ot researchﬁauestion one,
that ranges of engagement for the small arms of the 1}Agntry squad
should not exceed 200 meters. The historical evidgﬁée gathered by
5.L.A. Marshall and the US Army Human anineerinyglaboratories supported
this finding. The discussion of current and §561ving Arny doctrine in
Chapter 11 ana the analysis of research queg{}on Six also support the
finding, ,f

The analysis of rescarch questioﬁ two found that neutralization
{suppression) was the most effective target effect for close combat.
The measurement, of cffective fire, in tevms of achieving the desiyec
target effects within the pdarameters of the expected vngagenent,
yarges, wes defined as fire superiority, The yuantitative teat data
glewaed trom the SAWS experiment demonstrated thot effective five an

be ethieved by Vightweight, avtometic small armns wegpots gl oranges in

excess of 200 meters.




© e TR W e Smrne o s e A ——

- .ﬂ - AR L

-

CHAPTLR 1V
FOOTNOTES

]“Uynumics of Fire and Maneuver (LIKMA 111)," Brieting by
Us Army Combat bevelopments Command Institute of Advenced Studies,
15 January 1870, p. 23.

21bidg.

3Propnsed amended Maverial Need (MN) for ine Squad Automatic
Weapon (SAW) System, USA Infantry Centar, 14 May 1976, pp. 6-7
(Unclassified), Document has an overall classification of Confidential.

8s.L.A. Marshall, Mern Against Fire (New York: Williaw Morrow
and Company, 1947), pp. 77-83,

55mall Arms Weapon Systems (5AWS) .U US Army Combat Developments
Command Experimenta*icn Commnand, Mav 1966, pp. 9-1 to 9-3.

6 A Stuly of the Infantry Rifle Squad TdL,” Psvchoiogical
Research Associates, March 1966, pp. 04-67,

7usmall Arms Weapon Systems (SAWS)," pp. 2-47 ko 2-49.
BIbid., p. 2-42.

9"Rifle Lvaluation Study," S Army Infantry Coubat Developrients
Agency, (Fort 3enning, Geovgia, 1962), pp., 11-L-4, 11-E-%,

10fic1d Manual 71-1, The Tank and Mechanizod Infantry Zompany

Tean, tinal draft, March 1976, p, 5-397
Mibig,

129ma1t Arms Weapon Systems (5AMS) " Us fismy Combat Develap-
ments Command bxperimentation Command, “ay 1966, pp  9-1 to 9-3,
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CHAPTLR V
CONCLUSTONS AND RLCOMMLNDATIONS

CONCLUSTONS
This study was generated by tne hypothesis that a cowpact,
light-weight, assault cubmachine gun for the infantryman will improve
the combat effectiveness, firepower, and the apnility to achieve fire
superiority in ¢lose combat, Through tne process of a devailed quali-

tative and quantitative research methndoloyy, it is concluded that the

assault submachine gun would indeed provide the infantryman the necessary

fivepower Lo improve nis combat effectiveness.

Throughout the thesis development dand subsequant research there
were three categorical areas of significance which diractly tupacted
upon Lhe two essential elements of anaiysis and tho six dinter-related
raesearch questions,

The theoretical review determined the vole that the ingividual
sirall darm plays within the contest of current ard omerging declrine
and te ralationchip 1y the eoployment of suppGriaing wi arun, Wis
derecuiy 1olates Lo e bewie hysostoesis, JU ey cote Tuten Lhet $he
CHatging mrss1on 01 bhe mech i 20d squaa and Led o socstn ciptiat o, on
anbi- Lotk war fare ngve dramsrCal by cnenged W Uaditionat rule of
tne andividual smati o, Do the arena of roanging tectics, suen gy
the active detense, Wha vrfeman has becone vesponsible 1us the
clese in sewuritly of cvew seryed woapuny dn the vifbe sguad. Tutiee

i
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weapons and equipment, such as anti-tank guided munitions and the
mechanized infantry combat vehicle, visualize the rifleman using one
weapon to fight from within the vehicle and another when dismounted.
The infantryman when ordered to dismount and ergage in close rombat
with small arms will be fighting at close ranges. With the advent of
the squad automatic weapon (SAW) and the heavier and more effective
machinegun mounted on the mechanized infantry combat vehicles, organic
support fires will provide improved maneuver capability for the infantry
rifleman to close with the enemy. All of these factors lead to the
conclusion that a requirement for long-range pinpoint accuracy of small
arms for the rifleman is unwarranted and unnecessary in the majority
of the cases. Bath in a qualitative and quantitative sense, the nature
of targets for the dismounted infantryman will be small area type
targets. [«cept vor close ranges, man-sized targets will be tleeting
st best, AT of the c¢ata cicarly ind.cates that ranges of engagement
in excess of 260 meters will be rave vor the individuel small arms,
and shouid be enyaceq by larger support weapons.

The extensive historicel qualitative assessment showed that in
terms of Wyyget ef “ecis firspower, and fice super iority capabilities,
the semi-automaide vifle has Yef! oweh to be desired.,  The adventages
of autumatic woapons in ¢lose cowbal bave baen proven historice’ iy
in both the of fense and defense. The tradilione] fvars 0F Coceityye
amnunition eapenditure hove been wostly overcum: Wilfy Lhe Lewer, ok s-
tul high veloctty projectile i snall cavivees,  TL nan nesn showo Lhel
getving wfantry riflemen 10 enyaye the cnemy 1o as much o3 v not
more of, g probiem thon getiing then to aue at fac eneiy ard hifttiry

him,  Automali, weanoos on the Lal Ll id creale conbigence . euprt

-
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and boldness in the hands of the user., In terms of tactical mobility,
versatility, desired tarqet effects, sustainability of target effects
and psychological advantages, history has demonstrated the advantages
of lightweight, automatic small arms in clnse combat. That is not o
say that there are not occasions when semi-automatic fire is necessary
or desired. In fact, the data demonstrated that semi-automatic fire
does provide better accuracy for pin-point targets at any range,
However, for most of the type targets envisioned, automatic fire best
provides the desired target effects.

The gquantitative examination of test and evaluation data which
dealt with the analytical aspects of infantry small arms capabilities
and their potential effects also demonstrated the advantages of small,
lightweight, automatic weapons. The perceived ballistic advantayes
¢f high-muzzle impulse weapons were proven to be false, Empirical
data clearly showed that the low-muzzle impulse weapon in the automatic
mose of fire was superior in terms of target effects and sustainability
of target effects out to ranges of 500 meters.] Neutralization fi;es
provide superior fire effects to enhance mission accomplishment.
Atterpts to use semi-automatic fire to engage fleeting pinpoint
taryets within the spectrum of the rifle squad is significantly less
cficetive end does not provide adequate fivepower for ¢lose conbat
engagementy,  Bursts of automatic fire ot close vareges provide betler
tuvget ctiects (neutradi sation) Yor Tonger periodsy thus tagiinte? ing
riftie squad maneuver ., Seutralization fires when an tne defepse slow

atd disrupt the maneuver and (ires of Lhe cnemy assault torces,

TDENIIEED SHORTCOMIRG ,

The two cosentiol elementy of analysfs which permtted an
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analysis of the three major aredas of research has supported the
hypothesis. However, there are two major s.aortcomings which should be
addresseu, The adoption of the compact, lightweight assault submachine
gun will not permit the pin-point accuracy in excess of 200 meters
which is occasionally required at the small unit level, Traditionally,
this requirement has been solved by the use of a large caliber, semi-
automatic rifle or sniper rifle, A second major shortcoming is the
deficiency which exists in the area of fire discipline and distribution
of fires for the rifle squad, The use of automatic weapons requires
extensive training at individual and small unit level. The adoption of
an automatic submachine gun should overcome the hesitancy to ergage the
enemy in close combat, but can create the problem of wasted ammunition
and indiscriminate firing. The use of this type weapon will require
more and better training than currently exists in the US Army at the
small unit level. Such things as how many rounds to fire in a burst,
when to fire, how to properly enqage different targets in different
environments (woods, open areas, built-up areas) are subjects requiring

thorough training.

RE COMMENDAT JONS

The adoption of a lightweight assault submachine gun with a
selective fire capability for the rifleman of the mechanized infantry
squad should be initiated as soon as possible, Quantitative test dats
already accumuylated by several US Army ayencies will negate any reguire-
ment for extensive development testing of such condidate weapuns, 1t
iy recomnended that the calibor of the wegpon should be 5, 5%6mm, A
shortencd version of the M T16AT, referred to as the CAR-1S, 1y alreudy

available tor full scale production and should be constdered as o
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primary candidate for field testing and procurement.

It is recommended that the assault submachine gun be issued to
each member of the mechanized infantry rifle squad. The compactness of
the weapon should permit crew-served weapon personnel to carry the
submachine gun slung on their back with no significant hinderance in
the performance of their primary mission as Dragon gunner, driver {(wnen
dismounted) or M-6C machine gunner. The submachine gun could replace
the relatively ineffective .45 caliber pistol currently issued to rifle
squad members assigned to crew-served weapons.

The adoption of the submachine gun will require increased
emphasis on close combat training for users of such a weapon. The
increased training, although obstensibly necessitated by a conceptual
change in small arms engagements, will permit a much needed improvement
in fire control and fire discipline at the small unit level. Maneuver,
which has been sadly Tacking at siall unit leyel in the US Army,2 will
require added emphasis. Improved techniques for integration of organic
supporting fires at the squad, platoon and company level will also
require strony emphasis,

It is recommended that the US Army field test the proposed
adoption of the assault submachine gun to evaluate ity copabilities tu
1aprove the target effecty, fivepower and fire superiocity of the
mechanized intontry squad,  The assatult submachine gun may not be opti-
mal in ull respects, but then, what smoli arvw 167 The dmportant aspect
19 that both quantitatively and qualitatively, the assault submachine
gan, o4% recomuended heve, and in the contest ol new and enerying

doctrine, iy an improvement gver the current small arm issued Lo the

yifleman in the Y5 Arny.
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IOOTNOTES
CHAPTER V

]“Small Arms Weapon Systems (SAWS)," US Army Combat Develcpments
Command Experimentation Command, May 1966, pp. 9-1 to 9-3,

15 January 1970, p. 23.
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FOOTNOTES
CHAPTER V

]"Sma]] Arms Weapon Systems (SAUS)," US Army Combat Developments
Command Experimentation Command, May 1966, pp. 9-1 to 9-3,

2“Dynamics of Fire and Maneuver (FIRMA I11)," Briefing by

US Army Combat Developments Command Institute of Advanced Studies,
15 January 1970, p. 23.
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