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ABSTRACT
lor several decades infantrymen have argued over the requirements

tlle s'Ial

for

arms weapons for the infantry.

Battlefield exper-

ience in the Republic of Vietnam and the involvement of the author in
wedpons development testing raised doubts as to the validity of the
US Arin's approach to small arms development.
The prolife.-ation of new weapons systems in the rifle squad,
emerging 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 requirement
for an assault submachine gun light enough and small enough to improve
the capability of the mechanized infantry squad to better perform its
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.
established the role,

having

the requirements for small arms is argued with

attention to performance characteristics and relative importance in
terms of combat effectiveness.

ihe results of empirical

research

conducted by the US Army Combat Developments Coninand Experimentation

Loinmand,

Psychological

Resedrch Associates and the US Army Infantry

Combat DevelOpments Agency as well as historicll cune~lnt aries are used

to support the argument.
Iwo essential elements of analyJs serve as the basis of tho
argument.

The first deals with the types of effective fire required

by the infantry small arm, and the second, with expected engagement
ranges requiring effective fire.

Component factors of the elements of

aicilysis are target effects, sus.ainability of effects,
ment of the rifle squad, effectiveness by range,

Lactical employ-

small arms character-

istics and the doctrinal role of the small aim.
The conclusions are that the adoption of a compact, lighLweight
assault submachine gun would enhance the capability of the mechanized
infantry squad to accomplish its mission by improving target effects,
sustainability of effects, tactical versatility, mobi lity, and mancuver.
Further, that tihe psychological

impact on the esprit and e•lan of its

users would collectively be advantageous.
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"The firearm is everything,
rest nothing"

the

-Napoleon Bonaparte-

1

THE PROBLEM
Throughout history the United States Army has been the target
ol criticism for its handling of rifle development.

In particular,

since World War II several Congressional investigations concerning the
development and procurement of M-14 rifles and M-16 rifles have been
conducted. 2
For the last few decades infantry rifle platoon leaders have
argued whether or not the infantry needed a 'light, compact, effective
assault submachine gun.*

Battlefield experience in the Republic of

Vietnam, extensive readings on war experiences,

and active involvement

in a weapons test conducted by the Combat Developments Command Infantry
Agency in 1965,

have raised serious questions in the author's mind

about the Army's appr-oach to small arms development.
that the planning,

It

is suspected

development and adoption of the infantryman's riflE"

by the US Army his been predicated on wrong principles.

A submachine gun is usual ly chambered
fuhlma'd
hine Gun.
.r'a'--1
.
cor,;pact
It is lightter, stioi ter anodorpistol sized :artridgc.
for
than an ,issault rifle and may or may not have a selt:ctive rate of fire
capability. The Assault Submachine Gun fires an intermediate cartridge
and has a selective rate of fire capability. The size, configuration
and wcight are the same as for a submachine gun. 2 7

2
The rifles adopted by the US Army durinci the last forty years
have hau a high probability of killing the enemy,
low probability of hitting him.

given a hit, but a

Until the adoption of the M..16 assault

rifle, in,1967, the Army seemed to prefer heavy,

hard-hitting,

.30

caliber rifles without a thorough appreciation of the disadvantages of
noise, weight and size, plus the difficulties

excessive recoil,

associated with achieving and maintaining fire superiority in combat.
To the infantryman engaged in close combat,

firepower* capabil-

ity and survivatility become overriding considerations.
is usually improved as firepower is increased.

3

Survivability

In order for the

intantryman to acnievw firepower he must be able to deliver effective
fire on the enemy.

Firepower cannot be measured solely by the

theoretical volume of fire which is delivered to the target.
ly, the actual vo;ume of fire delivered,
target effects,

the accuracy of the fire,

and the distrihution of fire within the target area,

must be considered.
the weapon used.

Inherent-

Theoretically,
However,

the volume of fire is dependent on

the actual volume of fire, its accuracy,

distribution, 3nd overall effectiveness must be evaluated in terms of
fioxh; the fire is used by a combat eiement.
In an army,
weapon system.
isolation.
suých,

4

the man and the firearm provided him is the basic

H!owever,

this weapon system cannot be considered in

The infantryman functions as part of a rifle squad,

must be vik:wed in the context of that squad.

and as

The rifle squad**

*Firepower.
The capacity of a combat unit or weapon to deliver
pron,pt anri eifective firu on a specific target for a sustained period
of time., 3Rifle

Scuad,

The smallest infantry maneuver element which

It contd•ns eleven men when manned at full authorized
has a fixed size.
team leaders and when
Contains a squad leader, two fire
strength.
34
m-nechanized, a designated rif.leman/driver.

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 firepower capabilities of the
infantryman and his weapon.

5

One of the primary goals of close combat by the infantry is to
gain fire superiority.*
accomplishment.

Small arms fire superiority permits mission

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
faster than the enemy can achieve them.

6

From the squad leader to the division commander,

firepower and

the ability to achieve fire superiority are really at the core of
winning the battle.

Although the division commander is more concerned

with relative combat power, in terms of tanks, artillery, and other
supporting weapons,

the central point is firepower and fire

superiority.
The firepower capability of the rifle squad is the most important 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 enemy.

The Army calls the firepower capability of a rifle

squad "killing power".

7

This term represents a serious flaw in the

•fi
Tde-uperiority.
Fire which is effectively superior to that
of the enemy. Usually measured in terms of volume of fire, accuracy
32
and delivered against a specific target or target area.

4

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 i';
unnecessarily cumbersome.
In 1962, the Infdntry Combat Developments Agency conducted a
Rifle Evaluation Study.

The study stipulated that the lethality

requirements for the rifle should be:
Point target capability at all ranges out to
8
400 meters.
The stated rationale for the requirement was to match the effective
range of the Soviet AK-47 assault rifle.*

(See Figure 1)

Effective Range - Semiautomatic Fire

Automatic fire
Maximum Lethal Range

-

400 meters

-

300 meters

-

1500 meters

Figure 1.
AK-47,

Soviet 7.62mm Assault Rifle

It was further stated in the study that the infantryman,

"can

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" exceed'; 270 meters.

10

Combat experience in World War II,
.....--

A.
.,

16,-

ssault-ifle.

Korea, and Vietnam has

A rifle by general definition,

is a shoulder

fired, air-cooled firearm, which fires a spin-stabilized projectile.
because of its tae:ti,-al role, the rif le fires a cartridy. la rqer than
lhe A•'0,,ult Riflu iires
jim t. (.halmth-red by pistol', undl suhiim, himIl qmmun-.
arm i ritermed lite (,artr id(jr, (may he the s,C!' (A i bo r b ut. utilie/
, shurter
ca r'Ir?
iIl , (:j as,') anid iu, u,m ,Il ly s rn'te(r ,i ' l i 1t(,r than thm rif le.
b c.(au 2 of i I,, tac.t i1 l ruoip iI u ili i'x
,- a Idc (j('
mIIqlAz i rim0crl r.i t, 11ud
ha ,j 'a ,lc-ctiwv
r.mte t1 firm' capa'i I iity. lihi M-l0 would be class'ed ii,
A',:amm t Rifle.26

5
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.
on a target range,
combat,

While this is

the situation in combat is quite different.

targets are fleeting and moving.

Moreover,

and the factor of personal

in

combat stress and

the pressure of time (how long will a target be visible?
5 seconds?)

possible

I second or

vulnerability all argue against

aimed fire as a feasible technique of fire.

The fact is,

of the art of aimed fire at point targets is such,
in effectiveness are no longer possible.

that the state

that improvements

The solution is to point the

rifle and fire without taking the time to sight.*

Combat experience

has also shown that one ot the primary purposes of small arms (rifle
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 enemy
force while heavier supporting arms were being brought to bear.
technique is

referred to as area fire.

will increase target effects.

It

is

This

Increasing the volume of fire

important to note that the

increase in volume of fire does not necessarily result in an increase
in target effects in the same ratio.
effectiveness,
accurately.

The proportional increase in

as a result of increased volume,

have not been measured

Recent research and development objectives for the rifle

11
still call for an improvement in effectiveness of aimed fire. 1

ITe

Army has recognized the need for automatic fires i-i the rifle squad.
The current Army position concerning automatic rifles recognizes
. S'iyiir-167, training of soldiers has included the "pointing"
*
tVchnique of rifle firinrm.
lhe methodI s taught by using a.il" qun arid
tin carn lids.
It is, designed to develop confid(en0ce and demonstrate the
accuracy ol such a technirlue.

6
the o(.casional need 'c• th& lully Futomatic ca.-.bi 1ity.
weapons have been a

Automatic

rE-t of the •fle squad o:,.inization since the

adoption of the Brown-"ig automnn.
mentioned requirement to increWl

•'le

in tLe 1930's.

The afore-

effectiveness of area fire by

increasing the volumE of fire is best achieved by automatic fire.
However, the Army feels that semiautomatic fire in combat is the norm
and that automatic fire would only bE used ii certain situations such
as. 12

1. 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 encounter?.d in Vietnam.
In
these situations an immediate heavy volume of
countering automatic firepower on enemy personnel or
positions generally is more important than semiautomatic aimed fire at fleeting targets.
3. In the conduct of the assault phase of the
attack, a selective automatic fire capability will
permit the additional heavy fires needed to pin enemy
forces in their foxholes or trenches and orevent them
from delivering effective return fires, 1 3 ,
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,
effectiveness".14

lethal fire with reduced accuracy and

There are in fact several advantages 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
r

(Ret)

S.L.A. Marshall found that other advan-

tages were possible when and if riflemen were armed with automatic
rifles.

Wis reports from the Korean battlefield indicate that in combat

7
men tend to 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.

t 5

The increase in ammunition expenditure that is expected whi..
every rifleman has an automatic fire capability would have to be offset
through training and good command control methods.
an increase in the number of automatic rifles is
the infantryman to carry more ammunition.

Commensurate with
the requirement for

This problem is related to

the bulk of the load to be carried as well as the weight of the ammunition itself.

The adoption of thp 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 thesis is to determine the proper role of
tno individual small arm in cOmbat as iel dtd to) suppo!-rt iri
A regqiirewent for the dovv,

p)iIPr

wat.hineinc un light enough and Smah

t and pr ocOtreme.itt. of

,

cii,,,h

to on la,)

in

e eve

weapon',
t. ,,(jjl

y

in fuiLj yiidi1

in the rifle squad to better I)erlorm his mission with improved firepower
will be investigated.

To do this the variable and interacting weapons

performance characteristics nee'rd to satisfy small arms requirements
and their relative importance ii, terms of combat effectiveness* will be
exami ned,
.omat6 .
e-(fectiveness.
Necessarily depends on military judgement 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.

8
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 r., 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 weapons.

16

After the Korean War, while the NATO Alliance was still in its
formative years, US Army planners were told to consider interchangeability and standardization of weapons for NATO forces.

The US Army

seemed convinced that it needed a single weapon to replace the assortment of different weapons which had accumulated in the inventory since
World War I.*

This alone seemed to demonstrate a need for a broad

range of small arms 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 Inny-ranrje pin-point accuracy of the M-1 rifle;
the selective semi-autumaLic and full automaLic fire
feature of the carbine; the shnort-range hurst fire
capability of the M-3 submachine quun; and the longrange automatic sustained fire capdbility of the
Browrning automatic rifle. 1 7

er-ewe--e
-..
then four - the M-1 rifle, the carbine, the
Browning automatic rifle and the submachine gun.

9
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)18
that will be standard also for our NATO allies.
The Army was emphatic in its pronouncement that the M-14 rifle was
vastly superior to the M-1 rifle.

Suddenly,

after an investment of $500,000,000,
halted.

however,

in

late 1963,

the M-14 program was abruptly

In fact, all M-14 production lines were ordered to be closed

upon completion of current contracts.
This action was the Yosult 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-l rifle
of World War I1.
AR-15.**

Further,

that the M-14 rifle was also inferior to the

Several tests and reports by the Department of the Army

resulted in the decision to cancel the M-14 proiram.
the Defense Department,

then headed by Secretary McNamara,

report asserting the superiority of the M-16 (AR-15)
rifle.

In August 1964
issued a

over the M-14

The report emphasized the reliability, durability and ruggedness

of the M-16 rifle.19
In 1964,

the Army reluctantly procured 85,000 M-16 rifles as a

one-time only purchase for special issue to Army airborne,
and Special Forces units.

air assault,

The foot-dragging of the Army was revealed

in 1966 by Secretary of Defense McNamara.

While testifying before a

T
S
e
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.
M"
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House Conmmittee 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 possibility of a light,
high-rate-of-fire weapon over there.20
In December 1965,

the Commander,

United States Military

Assistance Comirnnd Vietnam, urgently requested additional M-16 rifles
for Vietnam.

2 1

The request was based on the experience of US Army

units which had been using the M-16 rifle in Vietnam.
the Commander,

General William C. Westmoreland,

In his message

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 ultimate 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 superiority.

22

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 rifle.2 3 *
light weight.

However,

The primary advantage of the M-16 is its
the length of the M-16 (38 inches) is a

"disadvantage. The AK-47 is only 34 inches long.
M-14 rifle, which was replaced by the M-16,
inches).

The length of the

was 6 inches longer (44

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.

*T -K-47 assault rifle w/l00 rounds weighs 16.4 pounds which is
60 percent more weight than M-16 w/l00 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 pertinent 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 II 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 questions to be investiqated are:

1. What ranges of engagement are necessary for effective small
armns 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 small arms fire?
5.

What are the comparative effects (lethalities and ballistic

characteristics)
6.

of different rifle types and calibers?

What is the planned doctrinal employment of the mechanized

infantry rifle squaa?
The historial development of the US Army rifle is a necessary
part of the thesis.

Often intraserviLe pol , Lics and parochial

views

had as much to do with what rifle the Army adopted as the actual
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testing of the weapons themselves.
be from 1930 to the present.

The period to be considered will

This period is significant because it

involves the three major rifle systems used by the Army in World War II,
Korea,

and Vietnam.

The development and procurement of the rifles. ,;sed

by the US Army during this period will be developed in Chapter 11,
Review of Related Literature.
During the review of related literature it

will be necessary to

analyze qualitatively the uses and effects of infantry sinal' ari's fire.
This part of the examination will also be in the historical
developed in Chapter II.

conte2xt

A quantitative examination of the scientific

and technical data available in the numerous weaporn studies which have
been conducted by the combat developments community and the Infantry
Board will also be developed in Chapter Il. The quantitative examination will deal with the requirements and effects of small arms.

lihis

part of the study will be initiated in Chapter Ii and expanded upon in
Chapter III, Methodology.
A supporting hypothesis will be required to examine the question
of what lethalities are required and the ballistic characteristics
thereof.

In simplified terms, what *isthe optimum caliber to achieve

desired target effects?

An investigation of this question will be

developed in Chal ter II.
An examination of current and emerging doctrine for the employment of the mechanized infantry squad will he discussed.

lhis facet of

the thesis will also be developed in Chapter 11 within the historical
framework,

but will be imbedded within the maLrix of the [EA in

Chapter III.
The results anid findings will be anfalyzed in Chapter IV,
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Findings.

Conclusions,

specific recommendations and solutions to

identifiable shortcomings will be presented in Chapter V.

Tactical

or doctrinal implications will also be discussed in Chapter V.
HYPOTHESIS
A compact l ight-weii.ht,

assault submlachine gun for the infantry-

man will improve the combat effectiveness,

firepower,

and the ability

to achieve fire superiority.
DELIMITATIONS
Although niuch of the scope of this thesis has been alluded to
earlier and pertinent delimitations established,

it

is important that

they be fully understood, and appreciated by the reader.
The period to be examined in the literature search will be
limited to 1930 to the present.
emerging doctrine.

Tnere will be limited reference to

The weapons to be analyzed in the context of the

rifle squad during that period 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,
automatic rifle (BAR),
be attempted.
hands,

the Thompson submachine gurn dnd the Browning
an in-depth analysis of these weapons will not

Although these weapons were often found in the rifleman's

with the exception of the BAR,

none were a standard item of issue

'-o the rifleman of the infantry squad.
The basic weapons in question will be the M-1 Garand,
and the iI-16.

the M-14

1hese weapons will be used as the basis for exat,.ining

the development and procurement of rifles within the Army and the uses,
requirements and effects of small arms fire in the contemporary context.
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ASSUMPT IONS
The basic assumption to be made is
at time,,

that the rifle squad will,

be required to close with the enemy in ground combat.

spite of the myriad of weapon systems other than the rifle found
Table of Organizations and Equipment (TOE),

1,i
i, the

the infantry rifie snuad

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 tecrrain,

camouflage,

and the basic tactics of fire and

marksmanship,

stealth,

maneuver which imply frequent dismounted operations,

The individual

weapon of the infantryman will remain the basic weapon for close combat
with the enemy.
DEFINITIONS
The majority of terms used throughout this study are standardized Department of the Army terms.
adopted from other source.-

Some definitions have been

In an attempt. to circumvent mis interpreta-

tion and to assist the reader in fully appreciating the author's thesis,
pertinent definitions are proviaed in the body ot the text.
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(Joilibat exjter iee

iefrom
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I i eutenanit Co I nn~1
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wedponfs improvement.
During World War I1 arid the Korean War,

the M-I rifle

pr,.ved

cumbersome because of its weight and inadequate against the human wave
tactics of the enemy due to its relative low firepower capability.
of the uses and requirements of the inhantry-

The experience

and Korean precipitated

man's rifle during both World War II

the

In June 1945 the US Army stated a

development of the M-14 rifle.

requirement for a lightweight automatic rifle.

From 1946 to 1950,

several feasibility studies were conducted and some ten different rifle
in an attempt to satisfy the Army's requirement.

designs were evaluated
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
7.62mni rifle,

with the Belgian Fabrique Nationale (FN),

The M-14 rifle

was restricted to the NATO standard round 7.62mm which had been adopted
Sin

This restriction all but precluded the development

1953.

lightweight weapon.

of a truly

The procurement and development of the M-14 was

slowed due to "a lack of emphasis and a scarcity of funding.

10

The M-. 4 ri fIe was considered u minot i mprovement over the
M-1 Gar-and and was standardized
fululy automatic, role and it
lh(o M.-114,
•.

alhuui)

semi i 1t. 1111,iC r0

did not weigh less than the M-1

I ftlly dI11iOII
I

a ,,t(I -i'

c caiOble rifle,

i,uirl 1hdtjiitir1'.

too long to repl,jce the M-? caliher

-----------------------

ii( hies

.

)ill

Lliher

30 M-?.

.30

in the

title.

was redl13y olly a

1t. was Loci heavy drid

carliirm,* an d the

S(jiii

aind

full

mUtomlratic

Weight with 3U round ima(ji/irie 6.6 pounds; leriithli5.58
Carried by selected Irool)s for spe( iJalized missions.

ity.

oajpabip

It w's not acceptable

in 1957.

2?
M-3Al caliber' .4h subma~ichineC nun.*

The M-14 was 44.11 inchec, in

length and weighed 10.0 pounds when loaded with the, 20 round
maazne11

Concurrently with the adoption of the M-1l4 rifle, the AR-i
(later- designated the M-l6Al)** was, heing designed for testim.j by
Mr'. Euge~ne Stoner of the Ardli ite, Corporation.

DUring c:omparoti ye

evaluation tests in 19583, between the M--14 and the Ak-*iS, the AR-l5 did
exceptionally well.

Again, the rifle co)ntroversy was stimulated

between the large caliber advocate,. and those who believed that the
aevelopment of a lightweight, high velocity, small cal iber weapon would
improve the firepower capability of the rifleman.

The analogy with

the Johoson/Garand and M-14/AR-lE controversy is 8Ionjrent.1
On 21 March 1957, the U') Continental Army, Command (LISCONARC)
dire,.t~ed the US Army Infantry Board at Fort Donning, Georgia, to prepareC
mii.itary characteristics for a highJ velocity, small caliber rifle.1
Le~ore the Infantry Board submitted the draft characteristics to
JksCOO~ARC, however, General Willard G. Wyman, Commanding General,
mLrONARC, acted to expedite the development of a liyhtweig~ht rifle hy
vei bul'iy requesting Mr. Stoner of Armnalite Corporation, to develop -a
new liqntweiuht infantry rifle chambered for high velocity caliber
)ihIiity
*M-PI calibher .45 submachine gun. Ful I autoriia ti c c ap11
(Jnly. Weight 8.1 pounds wi th 30 round magaz ine ; length 30.0 inches.
Was produced to ciatCh British Sten qjuo nd German Schmei sser Machine
durig
tstig.
inches.

henadopted by US Army in 1967, -itwas desigjnated

J;

.22 cartridges.
The specifications

A similar request was made to other gun monufacturers.
required a maximum wpight of six pounds when loaded,

a capability of semi and fully automatic

killing power equal

fire,

to

or better than the M--l Garand rifle up to 450 meters; and a capabi'
of penetrating a steel

helmet at 450 meters.

In January 1958,
Staff,

General Maxwell

selling the M-14 rifle
hearings.

ty

16

Gpneral Wyman recommended to the Army Chief of

D. Taylor,

that caution be exercised in over-

to Congress during the Fiscal Year 1959 budget

The recomnendation by General Wyman demonstrated support of

the small caliber rifle:
As you know, in April 1958 we will receive two
ui towill I
l jhter
i fl' - , dr1 AC1"1tI Iie dud d
Winchester, for evaluation at the USA Infantry
Board.
. . . Disregard of thy potential presented
by the small caliber rifle at this time migjht well
preclude Army exploitation of a superior rifle
system which could conceivably appear on the
developmental scene at an early date.17

typetý

When the AR-15 was tested by the Infantry Board in 1958,
results indicated that it

should be considered as a potential

ment for the M-14 rifle.

During 1958,

in small

replace-

the M-14 was then being produced

quantities by the Sprin(Ifield Armory.

AR-15 were unsettling to the traditional

The test results of the

.30 caliber advocates which

generally constituted the military establishment.
further aggravated by the 1953 NAb

test

agreemnent

The situation was

for standardization

of

the 7.62mm round.
Near the end of 1958,

the Powell Board reviewed the Army's

..-----.. "*1t-i1yjh velhcitk y .22 caliber cartridfles were designed to iinprovo
accuracy, increase lethality and lighten the load of the infantryman.
The M-16 .223 caliber cartridge (5.56mm) is 2.5 times lighter than the
M-14 .30 caliber cartridge (7.62m,).
Further details can be found on
page 44 of thesis.

The board,

rifle developme, nt programi .
offi(-ers,

liked the small

recommended

"board aIso

caliber,

cumposed entirely (if g noeral

high velocity rifle concept,

no further considrration for the calUiter

.2f3

but

round.

Ihe

recommended that the M-l4 ri fle should he "retained for the

dautomatic rifle role," and that developmernt of an AR-I ! type, weapr)on

chlambered for cda li her .258 rourd , b)e expd i ted for rep 1 ,cieen L of thie
M-14 in the rifle role.

The caliber

.258 round was considered

Powell Board to be the optimum for small

by the

caliber riflesilI

A comparative evaluation and field experiment was conducted by
the Combat Developments
in April

1959.

Experimentation Center at Fort Ord,

The experiment tested the relative effectiveness of

rifle squtds armed with M-14 riflfhs,
lightweight,

high velocity rifles.

Ind the Winchester aind Anrali te
The test resoults demons LriLed 'oheý

superiority of the lightweighL rifles,
target hits,

in terms of volume of fire a'id

over the M-14 rifle.

The testing of the lightweight,
1959,
in

p

reopened the controversial

1928.

California,

high velocity rifle systems in

battle which began with the "Pig

The same arguments of cost,

fdcilities,

hodrd"

and inventory,

coupled with the 1953 NATO Standardization Agreement,

were used to

convince General Taylor that the NATO 7.62mnim round should be retained.
That position was reaffirmed by General Wheeler,
Staff,

in September 1959.

lightweight,

small caliber,

During the years
in

In effect,

the limelight.

the new Army Chief of

Army development of the

high velocity rifle was stopped.

1960-1962,

the controversial

AR-15 remained

lhe US Air Force requested adoption of the light-

weight rifle for its use on several
Secretary of Defense,

occasions.19

in October 1962,

requested that the Army conduct a comparative

the

2.
ewVlud ti Oil of the ef fec(t.i venes,

ul the M-14,

AR- 15 and the Soviet.

AK--47 ri f les
In eairly 1963,

the Army :-eport showed that the M-14 was supjer ior

to the AR-15 in penetration,

niqht firing,

and reliability.

ihe ,

-lb

was suoerior to the M-14 in automatic fire capahiliLy and translportability.

Both the AR-15 and M-14 met or exceeded all other miliuLary

requirements.
AN-15

The Army felt that the unsati sfac tory ratinfi for the

in reliability and night firing were easily correctable.

The

Army Crinf of Staff, however, attached importance to the NATO
Standardization Agreement of 7.62mm rifle ammunition,
for the Secretary of the Army,

In a memorandum

the Army Chief of Staff stated:

To introduce a .223 caliber system in turope
would be an outright violation of a specific standardization agreement

I am also acutely aware of the qreat 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 repe
0 sentatives of the regions economically affectedi 8
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.
limited procurement was completed in 1964.
for Vietnam in 1965,

a larg,

Another

With the urgent requirement

purchase was initiated in 1966.

Sequent

procurements in 1968 and 1969 were based on production capacitias rather
than on a long-range program for Army wide use.21

In 1967 the M-161'A1

rifle was adopted as the standard rifle for the US Army worldwide,
HISIORICAL - USES AND [FFLCTS OF INFANTRY SMALL ARMS
During World War Ii

it

became evident that most soldiers did

not fi rer thci r wea)onl

in combait.

When asked why, thei r resOnSI)e

usual ly inodicated that. they "cool dol t.seeO anlything to shoot at'" Gr tha t
(, w(-U 1(I
t.hey we re afra id tha1,1t they

S.L .A. Marshal]I,

'

ot Gon I -y.'22
iye t.he ir 1)'

Brigaidie~r General (Ret) ,

(i

*id

not&(-mil
0jtary Wri terŽ

hi sturian founid thot, onl the averagle less tha.n 25 percent of the
ri f

fired at enemy taryets.
foo

S. L.A. Marshal I s i ntery I cws> and

col'lected data showed that on the overage not more than 115percent of
the meoi had actual ly f ired at the enemny pos iti ons or persoe~nel wi th
ri fIles , carbi nes , grenades or bazookas during the course of ari

oti re

engagement. 23
The best showing that could be made by the
most spirited and aggressive companies wics tý-E!.
one mian in four had imade at least somie use of IsiS

f irepower.-4
Marshall states further, that:
Usually the men with heavier weapons, such ais
the Browning Automatic Rifle (BAR)**
gave a
pretty good account of themselvens, wihof .uc
is just another way of saying that the majority
of men who were present
and armed but would not
fight were riflemen. 2 5
it might appear to many seasoned combat veterans and civilian
observers that ila rksmans hip training would overcome the prop-nsity folv
infantrymien not to fire, their wirapons.
Such was niot tne ca~se.

a

However, Marshall he] i ved thait

Ilie saysý:

( '-.iC) grurei woern we fno]d to
theý belief that, the rou tine of i
sas
iWieii

'oro("

Si

.*f/rM~ i ' (.on( I us or,
r (1y fou r hi' I(1"1
v
'1,)ro xi 11,
in
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I Ca 1 ii P11 dl Id t! v i rl i t l' o 1di
Or
a )r
y 11:
-II '1 a r I ly
iw th h)is, wCnpor. wi I11 iu tomo t C11
n l V prompt the,

des- i re to uce the wcprmn when he comes under fire . 2
To Marshal 1 the futidawieta ': requ i si tc I oi wi on i nc the ba tt Ile
i ii clIose c~omba t wa s fi repewer

mnd f i re superi or1 ty.

f uridai;leita 1Iy , f i rn flu st 1waiys be r'~Ža ten by
re
tiundamenta 1ly , movement i s thei( iieains (l i n rresi ;q the
iCe~ncy
c.
o f 0ne,' ow
Ofl fire un til1 at 1,- rs 1 t!;e s trer -rijt

of tire eniysfir(. is reduced to the vani shin(; ;:0i nt,
crkewi st with the eqUation, said by Napoleme and
r~epeated by Foch:
war the 'ior-a ifs to Ihe matericil
as threeý to one." This is a tr'Uth uny as it. is, reldtCo
to the state and possibilities of fire. Alonrl 74ghting
men morale endures only so long as, the chance remains
that ultimately their weapons wi ll deal greater death
or fear of death to the enemy.? 7
-

.

''In

When one considers the ris;

eassault laridi n-s on Omaha Beach

Ouringi the 1944 Noru'andly invasion, iý is eAsy to vi sualize thousaner>.
of
T he

ri

flemdira

f iring

thei r ri fl-es a'S they adivaniced to secure the beachheod

facts , however, further demnonstrate that. this.wds

As docýumented and reported by Marshall I

not the.cse

there were only five infantry

compa nies wh11c h -were "'tact-1c allIy eýf fec ti-ve0" on 010 1d Be ackýh dur in
0-Day.

Again in the words of' S.L.A. Mat-shall:

In thes;e particular compa~nies an av!r'aqc oi about
one fifth of the men fired their weapons, during the
day.-long -,dvance from the water', edge to the first
tier of villages inland - a total of perhaps no, wore
than 450 men firing consi stently with infantry
weapon-, in the dodisive companies. . .. Thme conroany
which made the aeepost penetration, losing a high
percentage of its men in so dcvi og, saw only six
"live Germans" durinq its advance, and these, turned out.
to be Russians. 28
Because the average man finids joy in firing a weopon and oddclts
well to instruction on the rifle range, it

is di fficult to understand

why a mrajori ty of these samne inen did not fire their weapons in combla~t.
Unfortunately, training does not portray the act~ual conditions of

A vtr iety 0i

Oi1i,)i t.

fear ni erlirity 1 ir.

wheni
A
(,1irs o. 11 i Ut the so! dier

elvi oi,,ly Ii itji r,. in everyorne 's it i-u.

Iho t, rgets ore riot real

1teri .

requ i red to take ariother mar
rot, -

irers

's

the

In train ting

How a r if eliemah
responds when ho i
li fe i s another pa rt of the reason

, or

if) coihlat.

Experience i n World War 1i
hid

n bat.iL e

has show'n thaL the instructtor w.ho

a ri fleIman hold his fire until ho' soes the enemy will have a long

wait.

29

In this regard,

S.L.A. MarshaI stated:

It. seems reasonable to bel
definite advantage to getting
habit of free firing in coimbat.
is still such that his target
30
than a man moving clear.

ieve thaft there is. a
the soldier into the
whi le the situation
is a position rather

Free firing at suspected cnemiy positions may succeed in
improving the volume of fire,

but may creat.e another nagging problei3,,

fire control and fire discipline.

On this subject, Marshall

wrote:

The doctrine of fire discipline has accented for
so long the need of controlled fire that it has almiost
obscured the fact that the fundamental prohlem, is hIoi;
to build up fire voluiee and develop more willing
. . . it is better, by far to have a company
firers.
of green, trigger-happy soldiers than a company which
The formir will
lacks the will to use its weapons.
make a recovery from nervousness as they become imore
accustonied to the sights and sounds of combat and the
tense silence of the lulls in between fighting; the
latter will never be given the chance. 3 1
During the Korean War the M-1 rifle remained the infantryman's
basic weapon.

The majority of infantry battles during the Korean War,

as in World War II,
infantry.

were ccnducted by what is

referred to as light

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

man on the ground with his rifle and hand grenade.'32
S.L.A. Marshall's report on infantry weapon usage during the
Korean War indicated an increase of the infantrytian's willingness to

464,

29

.uarCl~i

ii close co;bat. over ti~at .,xif(rienced

iu

hi

Of course,

during World War IT.

thu situation often precluded ,:iany men from deliver ing

ef fec tiv
i ,' fi. e

An example of this would be when a ut i t -s proceed inr;

single file on hill creusts or on prntipitous sIOpes.
cluded that the chronic nonfi '-er,
World
1Wa,"

11 ,

was

th'

Mirshall coi-

whichi was ofoccm the rule iw

excep I.
i )n in Korea.

centage of wlling firers in Korea,

The

improvement in ýhe per-

according to Marshall,

was becausr

of improved training and better loadership bý the Junior leaders.
Marshall also believed that the willingness of the men to shout and
s0ll during close cobat produ':ed unity o? actico
wi th weapons.

and more participation

33

in close co.mbat tne infantry squad mainly oepends on the
sufficiercy of its own weapons.

In fact,

infantry fire is

the chief

pr6eervative of the unit, especially during engager,ients with large
massed eney formations when supporting weapons are faced with a multiplicity of target-,.
"If

In this respect, S.i.PA. Marshall

reported that,

it wer2 not for the aeneral effectiveness of infantry weapons in

defense.

the artiller,, could not surv;\e.'

34

When considering 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 averagp effective infantry fire with weapons

"lighter than the machinegun was consistently less

j

than 200 yards (180 meters).
In no instance was it
established, in thýi operations brought under survey,
that any significant move by enemy forces had been
stopped and turned by rifle and carbine fire alone
35
at ranges in excess of that figur'e.
Marshall recognized the limitations of the significance of that

3,0
evaluation and goes on to expIi n , that:
It

;'arely happens in the Korea n fi qh ting or else-

where that a tactical Situati on of large order arises
which tests the effectiveness of the rifle alone as a
By the nature of engageagent.
stoopinq and killinqo
ment, the infantry contest betweer opposing gronps of
riflemen is pretty much confined to strong pa trol
actions, fire exchanges between small groups within
a larqer skirmish, or last-ditch stands by companies
which have einptied the ammition from heavier
weapons in the earlier stages of the fiqht.
In the
latter situation, the contending sides almost
invariably close to within less i.han 150 yards
(135 meters) before the climax is reached in which
the position i1 held or lost according to rifle
effectiveness.
The ranges of effective
the World War 1I

experience.

rifle fire in Korea are analogous to

When rifle

than N8U meters t.ere was little
of the M-l

or no eflect.

Lven the proven accuracy

rifle found targets beyond this 180 meter zone more elusive

than expected.

When automatic fire,

Machine Gun (LMG),
-'

fire was used at ranges greater

either from the 1IAR or the Light

was added to the fire of the rifle,

drariatically increased.

firepower was

According to Mar,*,h.,1l:

the one point which seems deserving of particular emphasis is that the BAR greatly compounds the
stopping effect of rifle fire at ranges considerably
in excess
of those at which unaided rifle
fire is
potent. 3 7
In spite of the advantages of increased firepower by autoimatic
weapons,

S.L.A.

Marshall did not bi'lieve that there was a need to change

the mix of weapons used in Korea.

ti

felt that a weapon that was not

reasonably accurate at ranges in excess of 180 ineters would shift too
much of a burden on the heavier weapons of the infantry during the
enemy approach and withdrawal.
Marshall

On the subject of automatic weapons,

says:

autonmatic,

any trend toward eliminating the semihand-carried weapons in favor of full-automatic

',1

weapons in the honds of o]
vigo)rously Corlhate,.3d

inirHitryiýien should b)(2

The primary rationale for not advocating autowatic weapons for
all

infantrymen was haseod on ail.lunition usage.

automatic weapons conservers of armmunit. ion.
Korea carried "Jut. above

lie considered semi-

The average rifle-man'

100 rounds'" for the M-1 rifle.

1he BAR men

averaged about. 120 rounds and the IMf about 400 rounds basic

However,

Marshall (joes on to say that,

load.39

the b,AP.'s rind machineigurn-,

'when

fire excessively and exhaust aminunition supply in the early stages of

the fight, the

1 'osition

becomes bankrupt."

40

Riflemen placed so much

confidence in the BAR man that they were willing to carry extra ammnur,'tion for the BAR.

41

In the context of supporting fires, especially artillery,
ranges of engagement for infantry small arms were close.

In the

defense, supporting artillery fircs at ranges of 45 to 70 meters were
not uncommen in Korea.

As a qjeneral rule even in the offense,

supporting arti 1llery effectively suppressed the enemy unti I the infantry
had closed to within 45-100 meters of the objectivy.42
In the context of the rifle squad,

experience in the Korean War

arid World War 11 demonstrated that rifle firing always seems to build
up around the fires of automatic rifles.
located,

Where ever the BAR man was

there always seemned to be larger volume of fire from the

riflemen.4

In the words of Marshall:

Whatever the main motivation, it would seemi
obvious that aqqressiwye use of all weapons is
closely identified with strong belief in, and
e-ffective use of the rifle..
BAR action is
most fr(equently the, movinig force beCause of
the high mobility of the weapon and its

solid fire effectsA 4
The BAR in Korea provided the central b-ase around which the

3?

ir(I).intrymian add his rifle engI]gd in ch(,se
stated( qui i.e frankly that the
S qtJI' S di t i Or

I lIe (I I

A, waa

t i V l( ',s (Ii

cipla t.

i ri fititryrymen

the mli i risl-i ng of the rifle
I

e

IAIR I IIc t'Ir IoI

iI

.
I,., fie

.I

(l1'..scs';Inert
th01 lIAR, Mishl"

In h(1
Ixperierne.

the World Wdr I I

'Infr

staLes:

In the view of the great. miajority o( infantry
troops and commanders in Korea, the fighting
strength of the infantry company would be
increased by douhling the number of BAR's,
while reducing the number of M-1 carriers
p,'opor ti onately. 4
The M-1 rifle, all factors considered,

performed adequately in

Korea ond was liked by most of the men who used it.

Although it

was

iheavy ;nd cumbersome and lacked the firepower needed for engagements
of massed enenmy troops armed with varied assortments of assault rifles
(burp gun),

machineguns and rifles, the M-1 was reliable and accurate,

When the M-l1

rifle was adopted in 1957, the BS Army was not

engaged in any conflicts anywhere in the world.

truolh,,

bttioned

in Korea and 1urape.

There were U$ Army

Irum 1M93 to 1961,

forces were armin'j w'th the M-1 rifle, the BAR and the LMG.
the M-14 had been adopted by the Army in 1957,

U', infuntry
I-ven though

Luropean Forces did not

receive the new rifle unrtil the Herl in crisis in late 1961.

By 1963,

all US forces were equipped with the M-14 rifle and the M-60 machinegun.*
M-14,
!

The M-60 mnachinegun

rplacco the old .30 caliber LMG and the

with bipod, assumed the rcle of the BAR.
In 1965, the first regular US Army forces were deployed to the

Republic of Vietnam.

'They v. ce then armed wi

the M-14 rifle arid the

Weýird',
(
71 .1' pound(s whern loided with 100 rd!/
hbelt and is 43 indeS lonrgj, fired thie hAlO 7.6?m,, cartridre ar(! has a
'1(iiick change( barrel.

*..
.. ..

NMr-'G
3-lacelegin.

,t

M,-60 ijchirngunr

of the heavy u'se of the Russian AK-47

.Ilecause,

ad1sault rifle hy the enemy forces
req(uests tor M-l0 rifles

in 1965,

a'd

of South Vietnamese arid Korean1
The t-1-16 rifle wa.

Iy

riiI Io and the

iwneruver urnits wi

capable of

1,160.

mininirj

the M-lb hbjar.

both seminiutomatic

mand fully

was 4 pounds licinter than the rM-14 wheni loaded with

It

a 20 round magazine,
weight,

in 1,,t.

all US Ior(.es wore oriwed with the M-1l

automatic fire.

to urgent

to counte•r the i-iore (etffective AK-47 assaul .

rifleos, US Ior(:.es beg n ro(.eiviriyg M-l6 rifl,,,
Na rch 1967,

in response

The N-16 was a perfect example of

high velocity rifle recommended by General

the light

Wymaln in 1958.

It

had a muzzle velocity of 3150 feet per second and a cyclic rate of fire
of 750 rounds per minute when fired
range was 460 meters,

full automatic.

the same us the N-14 r'iVe.

standardized for general Army distributiun
Unclassified

documernts containing

usage and experiences of the M-lb

The effective
The N-16 rifle wa s

in 1967.4"
important. ii formirtion on

the

rifle by combat infantrymien in

Vietnam have been difficult, to find during the detailed literature
search.

Some information has been gleened from recently deci assitied

sources,

albiet this data is
In August 1966,

adn dt L[litpt

to

gai n

d

not as complete or thorough aý desired.

the US Army IHumanr

better

uniers

tilurs ¶alall d10arms
werce ue(1d iri

rLgineerin.e

rindluigj

Vietrii,

w,!> ad'iiii ristered to US Army per-sornnl

holw arid

developeri
serviorig

Laboratories,

a guesti urinwitie wh i cli

ill Vietnai.49

to the questionnaire were (,coblla.t iianitrymuen who h1,il
were b•low

the rank of

old i -

indrj(-wYhltl,

was based Mostly on troop)S who carried the N-16 rifle.

least six months,

in

lhh

report

lehe respondents
oeen

il

Vi etniarli (it

aiaptain aid had been squad

loaders or menheres of a rifle company or similar organization.

34;
Ine results of the questionnaire followed closely the
expericnices of World Wcjt

11 and Korea,

percent of those qoest~ioned

,

I co exvp,

,

n tinety- three

in response to the question, "Ho you

usually see an enemy ,ol dier to shoot at?", rvesponded "Some of the.
tiwe" or' "ilever'.

[iqhly percent commiented that the eneiiry wa', (ŽflgB1jE'd

at rangp's of less than 180 meters.

1hirty-one p~erce,(nt of thomse _,id

that tie- enemy was engaged at rangjes less than 90 meters.

Se(1v er- I

soldiers questioned inr the survey expressed the desire for a 30 round
magazinre rather than the, 20 round magazine which was then issued.51
A U': Army battalion coimiander, after his return from Vietnam
and while a student at the US Army War College, prepared a paper
enti tiedo,

"The 11-16 Rifle,

-

TPsted by Comba t,."

The paper discussed in

ireat detail the evolution of the smnall caliber, hiqgh velocity rifle
In the summary of his paper he quoted f romi

now known as the M-16.

theý

February 1968 Department of' Defense report:

I

The effectiveness of the M-16 rifle hits been
val idated in combat operations in Vietnam underthe mrost varied conditions of terrain, weather,
and tactical situation ... The M-16 has
achieved wide acceptance throughout. Vietnam.
Only thirty-eight individuals of all those

another weapon. Of this group
~thirty-five wanted the shorter , lighter
M-16 for

version of the M-16 - the CAR-16. The!
greatest. factor of' its acceptability is.
its capability to deliver a hiqh volume
of luthail firepower at. the critical juncture
of a Comnba t engagoemlent.*5l
TFST AND LVALUATION [MAl
In)rebru ary 1966

,

the US Armiy Conmhit Jove 1opinents Conmuiund

imen ta tion oliSma II Arms
Ex pe r imnen tat ion Commanrd complIe ted a ie 1d e x perýr
Weapon Systems (;WM)

.

The experiment was cundudied to determine the

LIS Army 7 .6euii (M-14)

Stone r b. S6iiu

drine d wi th t he
a

of r i f 1e (ind iia ch i ne qun Sas

VOe 'Iiti ye e it cc I.i ene s
,

S.oviet -/. 62mm (AK-47 ) , Colt

( Stoner) weajponi s.

561m§ii

(Mi-1))

ind

11he rosul1ts were (.omencred with

training, material reliability anid fire effectiveness of rifle squ"
1 he measures of effecýtilveness, were, the

armed with dif ferent weaponsý.

level 01l target effec(ts anid the sustainabil ity of the
t(Hrqet area.

fet

on the

The conclusions of the experiment indicated that squads

armied with the small caliber, high velocity (5.56mm) wf-apons were
superior to squads armed with t-he 7.02mm weaiponsý.

The cOnclusion was

not only true 'For the measures of effec-tiveness mentioned above, hut
for ove.-all effectiveness,.

Although the specific data which relar~ed

to lethality was ci assi lied, Ulh-

general1 consideration'; of lethJ,ity2

further indicated the superiority of ý.ý56nmi weatpons.3
In the context of the combi ned firepower of the rifle sqjnd,
the SAWS experiment concluded t~hat rifle squads arned with loq !muLZZ

0

impulse wedpons were markedly superior in overall effectiveness to
ri fle squads armed wi th high miuzzle i11MISl soweapons

.*

It was ajlso(

concluded that rifle squuid', c'qiipjued onliy wit-h Colt (M-16) auto'11mi. ic
rifles were superior to all other squads evdlu, ted inr overaill
effectiveness.

I

The study also deter-mined that the long held hypothesis

that high nuzzle impulsýe weapons,, such as, thle M-*14, were superior to
1low mnuzzle weapons at 1long raru¶jes (300 to 550 mneters) was not supported.
Several other !5ignificant conclusions were brought to light.5

14

*1.0w muzl~le iimpul1so weapons, ire t hoso weaporrs wi th mini1 ma 1
recoil dod are charac:teri zed by lii htwe~iyhi: high vcl o-i ty ammun iti on.
1,e of thel low m1uzzle i mipu 1se weapon.
Theý M-16 , S.5miiuu weapon i s an exampi
and a
haier
a
u
teie
Higqh mu/7le imupul se weapons, are hrc
-l ativuzly lowe-r velocity cart~ri dge wit m.1uore recoil . The M-1 4, 7. 62wilti
isan example of a high muzzle

iIIII)LAA
seweapon(.

5UPImI 'or to hi gh
imipul se weapon-. in both automatic; and semi eautomatic. fir- in night firing in the defensýe.
Lowm iinu7/lr' iinpril -,e weporr'adr-C

riirjy,'1

Ne i her the 7 . 6iiim nor th'o 5 Sburui triicer round';
are considered satisfaCtory for use by the fireýr in

odd]ustiflr

fire during daylight hours .

For aiimed fire on) vi S 1)1 poni t tajrgets durn g
dayl ight., semiautomatic fire -is superior to automatic
f ire . This is true for -!I1 ri fles, both low anld high
mvzzle

impul se.

This does not imply however, that

aui~tomiatic fire may not he superior in suppries-i on
effects and hits on adjacent concealed targets.
It is concluded thit there, are no tactically significant differences between 5.56mm and] 7 .62mm ammiuniti on
per round of ammnuni ti or; however, 5. 56mm iinviun iti or
is significantly super! or to 7.62mm amimuni tion per
pound of aimmunitinn or per basic load carried by the

soldier.55
In Augus c 1967,

,

ful low-uni - Kudy , whi chiwd' designed to comn-

plement the results of the Army Smiall Arils W.-eapons Sysýtems lpro'jrin~
(SAWS), was completed.

The study was entitled, "IJr4intry Rifle Unit

Study, 1967-1975" (IRLJS-75).

The purpose, of the study ,*is to determi ne

the doctri ne of emnpl nyment and detailIed orciani zati on of US Army smalIl
infantry units during the 1970 to 19Ph timmef~ramie.

Two significaint

objectives of IRUS-75 were to inivesti,igte the best Size for the basic

infantry element* and the :ommmpa)rativo effectiveness of selected weapons
1 infantry units.
with potential value to smuull

Ie, weapons used during

the experiment were the M-16 rifle, M-16 ri fle with XM-148, qrenade?
1launcher attached, M-79 grenade 4uncher and a Stoner 5.5'6mmm

mach i rineguni

The M-14 rifle waS uJsed in a hi omk, fi rinrg (rio live fire) exercies
only. 5 7
The experiment exhmiUinemi siial 1 infantry units enrgag~ed in
iht. iritamitty ril lie e~lf'lmemit
try I luneiiot (i1I, )
.tasIcmman
c1,1" elmde 'Jill no iorhan 1 ly de-,i piated st~~ihrdlinmrt~e element-) .56
.

vdu ci ris

:
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simulated combat situations using the M-16 rifle and grenade launcher
combinations.

The results demonstraced 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 w.
superior.

The report also recommended further study be given to

"increasing the firepower capability by introducing a light 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 TOL.'

report centered on four major organizational criteria:
control,

attrition and fire and maneuver.
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The

fire capability,

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.

Hcwever,

the dilemma of

desiring a rifle 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 grenades.

Further,

that a sniper capable weapon was required.

The researchers believwd

that the dutonmatic rifle (BAik)

for- fightingl

at clos'e quarters.

not

qyood

inri

Lies and

The, resolt.s of tfre sliuny wore tl'hsd on field tvsts

(uf the current weapon,, (if the
rille.

wnj

tille

squad in 19!6b,

the BAR and M-1

60

A

38
Data from supplementary studies,
squad study,

used in the infantry rifle

showed that riflemen in the defense had a hit probability

of 60,) to 80% at 90 meters range,

while the riflemen in the assault

had a hit probahility of less than 10i at ranges of 30 meters.
the BAR,

infantrymen had even a lower probability of hit.

Us-g

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. 6 1
The study concluded that increased effort should be given
to developing new types of hand-carried weapons to improve the fire
62
capability of the rifle squad in the assault.*

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

psychological 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 arid
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**,

itt-

-......
A]ss-ý-uYJ-1.- 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 local objective, such as a gun emplacement,
a fort, or a machinegun nest. 2 4
**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 Psychological
Associ-tes in 1957, at Fort Benning,

Georgia.

Research

The psychological

effects were assessed in terms of the dangerousness of different
weapons in combinations as judged by combat experienced troops.

Te

questionnaire technique permitted an assessment of weapons difficult
to compare in live fire field studies.
study were the M-l rifle, BAR,
the 57mm recoilless rifle.

LMG,

The weapons assessed in the

60mm mortar,

hand grenade,

Each weapon was compared in terms of

its relative dangerousness in both the offense and defense.
questionnaire was administered to fifty combat veterans,
commissioned ofticers.

and

The

mostly non-

63

The results indicated that weapons differ in their relative
psychological effects and that experienced
of weapons more dangerous than others.
that the degree of danger is
For example,

troops consider some types

The study further concluded

relative to the context of the mission.

a weapon considered dangerous to a rifleman in the

assault may not be considered dangerous to the rifleman in a prepared
64
defensive position.
In summary,

the study concluded the following:

From a psychological effect standpoint, the
order of dangerousness of the weapons included
in this study are as follows:
Against
Aefendingthe
Mortar
LMG
RR
BAR
Grenade
M-I

eaon

ssauinA_ ainst the Wea on
LMG
BAR
Mortar
RR
Grenade
M-1

The optimum weapon for producing nsychological
6
effects in both missions is the LMG. °
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In another study also done by Psychological
Associates in

1957,

Research

combat experienced infantrymen were compared

with infantrymen without combat experience

in terms of the perceived

dangerousness of semi-automatic and automatic rifle
weapons used were the M-l

rifle and BAR.

fire.
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The

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:
Combat experienced
Delree of Combat Experience.
personneF were neutra7izeT le-6s- than non-experienced
personnel.
Weapons.
The automatic rifle was judged more
psychologically effective than the semi-automatic
rifle.
Volume.

Increase of volume of fire per six-second

interval-produted
effects.

increases in judged neutralization

Distance.
Decreases in distance of fire from
observer increased the judged neutralization effects
of the fire.
Weýpon and Volume.
Increases in volume of fire
of the atoma-tic rifle produced greater increases in
judged neutralization than equal increases in volume
of fire of the semi-automatic rifle.
Combat Experience and Distance.
Decreases in distance'r-diro-d-&ue--Fgrealr.
e--inc-reses--i-n judged neutral ization for the combat experienced group than for the
7
non-experienced group.0
The results of the study led the researchers to conclude
that automatic

rifle fire had significantly greater psychological

effect than semi-automatic

rifle fire.

Further,

the degree of psychological effectiveness
automatic fire is

they concluded that

of both semi-automatic and

a function of the volume of fire, the proximity or

nearness of the fire,

and the combat experience of the infantrywen.

68
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In

in it tempt. to extend the investi (pition of the severril

variables examined

in the

sitorementioned studies,

Psyc:hological

Research Associates conducted a study in July 1957 entitled,
"Psychological

Effect of Patterns of Small Arms i ire."

This study

was designed to obtdin a more opterationdl definition and

quarntitICd-

tion of the willingness oi men to expose theimselves to different
69
types of small arms fire.

The research study defined psychologi cal effects of fire as
neutralization of the enemy.

The neutralization would thus reduce

the amount of battle time during which the enemy would be willing or
capablc of returning fire.

The resultant reduction in effective

enemy fire would be considered firing time lost to the enemy.

The

quantification of potential and actual hit probabilities was used to
develop a tactically meaningful measure of the psycholowical effect
of small arms fire.

1he difference between potential and actual

hit

probability 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 II and/or Korea.
weapons used were the M-l rifle, BAR and LMG.

The

70

The results ol the study did not entirely support the results
of the previous study which concluded that the automatic rifle was
significantly more effective psychologically.
major reasons for the statistical

However, one of the

improuiement of the semi-automatic

rifle was that the M-l 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

42
in response ivsed in the two studies.

The previous study had used

verbal judgements while this stUdy used target exposure durations
as measures of psycholoyical effect.71
The conclusions reached by the researchers during this stu y
indicated that there were no differential

effects between semi-

automatic fire and automatic fire when firing equal numbers of bursts
and rounds per burst.

They also concluded that the differences in

number of rounds per burst of fire resulted in no differential effht
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 target area was better, it
that random fire produced more target hits.

was concluded

The implication of this

conclusion is that a random pattern of fire produces as much psychological 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 Psychological Research Associates and combat experience 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,
However,

level of combat experience and training,

and leadership.

the relationship between relative amounts and types of fire

and the enemy's reaction to fire should remain generally in line with
the conclusions in these studies.
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SMALL ARMS LETHALITY AND BALLISTIC EFFECTS.
Physical lethality is

but one aspect of the effectiveness of

43
a weapon.

The psychological

effects which accompany the expenditure

of firepower have as much to do with demoralizing the enemy as anythinq
else.

Although morale and training are neccessary ingredients to an

effective army,

they alone cannot overcome the human emotion of f.

Under certain circumstances a low casualty rate way he accompanied
by a considerable amount of demoralization,

while a high casualty

rate may induce strong resistance.74
is

it

really necessary that the infantry rifle be cdpable of

providing an optimal kill probability when a hit is as good as a
kill?

Weapon lethality has been defined as follows:

The inherent capability of a given weapon to
kill personnel or to make material ineffcctivc in
a given period of time, where capability includes
the factors of weapon range, rate of fire,
accuracy, radius of effects, and battlefield
75
mobility.
Accordingly,
physical weapon.

small arm lethality is a moral as well as a

A person who is hit by small arms fire in close

combat will consider fire to be a physical ohenomnenon.

the

However,

process of killing is generally intended to demoralize those who
survive. 76
The ballistic* characterstics 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 various targets is a function of velocity and design.

lhe

infantryman is often, confronted with several different types of
targets in close comI)at.

6

The different types of targets \,iry from

.*Ba1stjcs is the science that deals with the impact,
78
and velocity of projectiles fired from weapons.

path
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unprotected individuals to hasty field fortifications,
and cities, towns and villages.

light vehicles,

77

Since the invention of the rifle, armies have sought to develop
weapons which were ballistically superior to predecessors.
in recent years, which has evolved from historical
and improved technology,

The tr

7id

combat experience

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 a proportionately larger quantity

A

of ammunition with the added advantage of lessened recoil.

The lower

recoil permits better control of the weapon during automatic fire and
V4

improved naiksmanship training.
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The M-1 rifle fired a .30 caliber projectile which weighed
152 grains* and had a velocity of 2800 feet per second.

The M-14

rifle fired the standard 7.62mm NATO anmunition which weighed 147 grains

"with a nuzzle velocity of 2800 feet per second.

Sfires

80

The M-16 rifle

a 5.5611i1 bullet which weighs 55 grains and has a muzzle velocity
of 3150 feet per second.81
In a comparative test firing of penetration capabilities
conducted by the US Army Infantry Agency in 1962,

i

between the 5.56mm

and 7.62mm cartridges it was concluded thaL the 7.62mim cartridge (NATO)
had significantly greater penetration effects against the selected
target array at all ranges tested.
test included a pine board,

sandoag,

The types oF targets used in the
steel helmet,

engine block,

.
.. *r-a-s--is the unit. of measurement used for bullet weight.
64.9 milligrams or .0649 gram).
(I grain
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14 qgauge steel , armored vest.,

four inches in di ameter.

corncrete block and d 1ive oak tree

xtept. for the I ree, one hundred meters

was the closest range of engagement.
the pine board,

steel he l1llet,

The 5.56min

bullet did penetrate

one layer of 14 gauge steel and the

armor vest out to ranges of 3no meters.
equal to the 5.56mm cartridge or better.

In all cases the 7.62mm was
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.
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CURRENT AND EMERGING DOCTRINE FOR THE RIFLE SQUAD
The US Army infantrymen of a mechanized infantry squad are
specialized in the sense that they usually advance on the modern
F

battlefield mounted in armored carriers,
as infantry.

and upon dismounting,

fight

Mounted combat from the present armored personnel

carriers (M-113 APC)* is difficult if not impossible for the squad
members within the vehicle.

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 to give the squad close support, but the APC is vulnerable to enemy antitank fire.83
The current organization of the mechanized rifle squad
consists of eleven infantrymen.

There is one squad leader and

~1l1YAVEis a tracked vehicle providing all around armor

t

protection from small arms firc and artillery fragments.
It has a
.50 caliber machinegun mounted in the conMcvanders hatch which is
usually fired by the squad leader when squad is mounted, or by the
driver when in defensive positions.
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two fir.

carri er.

tedm

leaders.

One man is

de-, ignated as the driver for the

The squad is armed anid equ i ,ýed as follows:

Po..ition

[.•ui

One squad leader
Iwo fire team leaiders
Two automatic rifleemen
Two grenadiers
Three
fI.men
One driver

p,,nt

M-16 ri ll,
M-16 r"fIe
T4- 6. ri f 1e wi tr,
M-203*
V- 16 ri f", r
11-16
M-.60 mach ýneg'rui

i pod

[,rag n,:
Figure ?-l.
Current Rifle Squad (Mech)
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Since 1946 there have been several changes made to the rifle
After World War II

squad Table of Organization and Equipment (TOE).
J

the twelve man squad was changed to a nine man squad which had eight
M-1 rifles and one BAR.

During the Korean conflict the rifle squad

of armored infantry was authorized ten men.
one of which was a sniper rifle.

There were five M-1 rifles,

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 machinegun which
could both be ground mounted.
?

The squad leader,

assistant squad

leader and the assistant ctutomatic rifleman carried an M-1 rifle also.
The TOE changed again in 1956 (P2
1960 (12 men,

2 fire team leaders,

men,

2 BAR); 1957 (9 men,

2 BAR);

2 M-14 w/Hipod);

.... -- 2
weapon is an M-16 rifle with a 40mm grenade launcher
&ttached to the underside.
Lither weapon may be fired in close combat.
"**The Dragon anti-tank weapon and the M-60 machinegun is
assigned to one of the three riflemen.

3;I

A'

-.
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1962 (10 men, 2 fire team leader:,,

2 1-14 w/hipod); 1963 (11

2 fire team 1eaders , 2 M-14 w/ hi pod) .

men,

The curreint r(IL of eleven men

is the same organnization of 1')63 (ýtlJ)I. for the (hanrge of equipment
as shown in Figure 2.-I.

A sniper rifle was authorized in all cas(-

until the TOE change in 1960.85
In an analysis of squid proficiency there are several
worthy of comparison.

However,

for the purposes of this research,

fire capability is considered the significant factor.
the abilities of leaders and men,

factors

Differences in

amount dnd quality of training and

difficulty of mi .oiun and Lurianr;, are all factors which affect squad
proficiency.
firepower,

However,

the squad's fire capability, that is,

available

involves the application of fire on enemy targets.

There are wide ranges of possible combinations of weapons
which can be assigned to the rifle 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
dnTmMunition resupply problem.

There are conflicting priorities for

a rifle squad which has a high volume of fire capability and a minimum
amnunition resupply requirement.

Any choice of a squad TOE will be

a compromise among conflicting desires.
The US Army is

86

currently considering another major reorgani-

zation of the infantry rifle squad (mech).
Study (DRS)

The Division Restructuring

which is being conducted by the Training and Doctrine

Command (TRADOC)

recorimends that the rifle squad of the future be

composed of the following-
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f.L
1 i mpelt

Pos i t i o
One
One
One
Two
Two
One

squad leader
assistant squad leader
automatic riflemill
grenadiers
riflemen
driver

M-16
M-16
Squad aut.onot. it rifle (SAW) *
M-?03
M-16
M-16
1Pushllaster**

One gunner

DraqOn***
Figure 2-2.
Proposed Rifle Squad (riech)
The future mecranized rifle squad will be mounted in the newly designed
mechanized infantry combat vehicle (MICV).

The MICV is underqoing

developmental testing and will permit the mounted rifle squad to fight
from within the vehicle.

It is expected that the Squdd will not be

required co use its individu, I weapon when fi qhtinrig from within the
vehicle, but will II re speci ally designed machineguns from firing
ports.

Only when the squad 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 longer
than is now current doctrine.
Current doctrine emphasizes the use of the machinegun for
defense against assaultinm
"aachi

inlantry.

negurHs are the te-ils***'

l,,'idry

Hield Manual

71-1

states that,

direct fire weapon against an

*T'h e-- squad au toIna .tic rifloe has nuot been de terwined at this
Preliminary testinq results indicate that if adopted, it will
date.
replace the M-60 machinegjun and will be caliber 5.56mm.
"**The bushmaster is dls5o under develwopment and if adopted will
be mounted on the new mechinized infan try conbat vehicle (MICV) and
will be a 25mm automatic cannon.
***Dragon gunner will be a desiqnate(d rifleman.
****Refers to company teams made up of tank and mechanized
infantry platoons.

i n~fantry da s al t. 437
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of the machinegun 4
The dooctri n for -emnp oy::ent

di rects that. thIet y he I o,, iti onr, d Iatoral ly
co•npany

icro,,,

the f r(jr I, of the

teailm p.v,,ition so that. they 11-r mu tuall y Support i rg.

The

Field Manual further states thal. "Ri flemen are pusi tioned to proti

L

The iiripl ications of this docLrinu for the defense

machi neguns'

indicate thit the infantry rifle is

not intended to he the principle

weapon for defense agqainst 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.
climatic and geographical

Contingency force operations in all

circumstances are possible.

Short war

scenarios are generally envisioned which typically are supported by
air Lines of Communication

(LOC.).

The requirement

for forces relying

on the air LOC argue for lighter more ccmpact weapco.,,
tion and perhaps more importantly substantial
tion into the battle area.

I

lighter

ammuni-

firepower after inser-

Current field manual for the combined

arms teams emphasizes ambush style defensive maneuver for an active
defense in
depth.

It is

cularly in

will find US forces substantially outnumbered.

All

[urope,

expected that any future conflicts,

parti-

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 violent close combat engagements.
With respect to the infantry,
which is

US Army doctrine states:

".

.

infantry

especially designed to operate at times and in places of

limited visibility or relatively short fields of fire."
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SUMMARY OF LITERATURE SLARCII
Many conclusions may be drawn from the data presented in

the

50
literature describing the evolutionary development of the infantryman's small arm trom the 1930's to the present.

These conclusions

emanate from the qual itati ve combat e•CperionCe ol three wars and from
the quantitative data derived from the numerous studies and develol
mental tests conducted by several different a(encies.
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

unquantifiables of service

loyalties and the political implications of both the national and
ell

international comnunities.

The historical perspective demonstrates

that the process of military innovation evolves from two discontinuities; the process of technological

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 of 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,
tion to the weapon,

a modifica-

a change in organization or an attempt to adjust

the tactical employment.

In general,

the weapon will govern tactics

whi le the organi zati on i s dtssi jifd to f a(:iIi tu to t1h,

Thle selecti oil otf the specific tesIs ond studies for review

employed.
in

tac tics to he

Chapter II was desi yned to

issi si. in the proof of the hypothesis.

Therefore those tests which specifically deal with the comparativw
effects of the semiautomatic rifle and the automatic fire of sinall
arms were selected for study.
c(ipabilities and cverall
squad were also examined.

Studies that dealt with firepower

effectiveness

in the context of the rifle

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 siqnificant part of Chapter J1 was devoted to a review of
the plsycholoyicall effects of small arins fire.

The psychological

factor is

has contributed much

important to the analysis because it

to the development of the hypothesis.
data extracted

from the studies,

In addition to the quantifiable

the psychological

effects of small

arms fire have been presented in the qualitative historical
of the literature

portion

review as well.

Lethalities of different rifles and the concomitant ballistic
eftects are also important inyredients
analyzing the overill
that. tHle

i,•uoe

0i

effectiveness of sinall arms fire,

tdre[('I,eff Let,

in the introduction

to the hypothesis.

iril

he (discýu';sed.

later in Chapter it

in killing power may represent ,a flaw in
rifle development.
the hypothiesis is

In part,

a central

it

When
is

vital

It. w,i,, po inted out

that,

the '.,tronq belief

the US Army's approach to

point in the developmient of

that more emphasis should be placed on a small arm

that effectively neutralizes the enemy rather than kills the enemy.
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Neutralization of the enemy decreases his fire effectiveness and
prermitsimore maneuver for friendly units.
friendly fire effectiveness,

Maneuver is used to enhance

survivability and mission accomplishment.

The review of literature related to ballistics was necessaiy
to demonstrate the limitations of small arms for anything other than
close combat.

Too often, it

seems that developers hatve expected the

penetration capabilities of large caliber rifles to make up for the
lack of firepower inherent in heavy,
rifles.

hard-hitting,

semiautomatic

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 organization and employment of the rifle squad is
part in the formulation of the hypothesis.

an integral

Because the rifle's

effectiveness is to be viewed in the context of the rifle squad,
V

organization, equipment and employment of the squad is

the

significant.

Today's mechanized rifle squad has a plethora of organic
weapons in addition to the rifle.
from other sources are overwhelming.

The supporting fires available
The technological

sophistication

of weaponry and the specialization of members of the rifle squad
have almost made training for close 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

I
t

on foot and close combat is hard to imagine.
be used in Chapter
presented there.

lhese conclusions will

III to test the hypothesis usiny the wethodology
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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 Associates and the

US Army Infantry Combat Developr,,:nts Agency as well as historical
commentaries will be used to bupport this argument.
essential elements of analysis (ELEA)

The following

will serve as the basis of this

argument:
EEA 1. What t,,s

of effective fire 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?
Lomponent factors of the first element are target effects,
ability, and Lactical employment of the rifle squad.
will be considered at the following levels:
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sustain-

These factors

Of

Le~vel I:

Iii ,loricjl -ind qiual ;, ative

L~evel ?:

Qtjrtn Li

Lov(el 3:

Pe ri 1or1lMne needks doer i ved

~5~mO

~tativy test d'Ita
roir

jumtI(r in a

e~iup I rymene t

i0na n t.ry

Lowponlent

foa-tors oft

tile second ci owen L ire ,mna I1 arnv, ef iutI
or t

by ra no
(

smal Irms
cI

chta rajcte ri L
Li csl, and thne do (I r ino I rol11,

sillId'

armi.

7 ne se tfactor,,; wr 11
Ih

III
t.he

e cons ,dered a t the f olIl owl og lIeve I~

Level 1:

Hist~orical evidence

Level 2:

Comparative test data

Level 3:

Performance needs, derived from current cind evolving

Arm~y doctrine
[)uring the reviuw of relat-d liitorit-ure several answer-- were
sought to research questions which were spec~ fical ly conc-erned with
the Offecti veness of small irms fi re and the role? whinch they are
intenided to play as part of the totai force,

La(Ji of ttresc cpiestions

is considered esnilto the ainalysis of the primary [TA aind are
directly related to tLne hypothesi.

These resecrch (jijecstions Were:

What rang-s of engageipcnt ire necessary for et-fectivc

smnall1 arms fire?

3lo
. Whiat

type of

sia

::r

jls ir2:

z::odL
!?ZI
of

s-;

tomiL

i

prv ides the desi red targe t ef fec ts?

4.

What are the au-rrelatiorial impacts of the psych-ilogical

effects ol smiall ariasc li re?
5.

What are the colnp~raItiVe effects (leýtholito2S and ballisti(.

charac-teri stics) of different rifle types and calibe'rs?
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.

Wn,il. is thc planned doctrinal enployment of the mechanized

infantry rifle squad?
Information discovered during the review of related literature will be
discussed throughout this chapter.

The effectiveness measures sele ted

for use in the analysis are necessarily derived from a qualitative
concept.

The qt'llitati v: concept also assists to present parameters

for their use.

The concept is judgemental,

but any effectiveness

criteria used as the foundation for measurement must be just that.
The concept is also derivative of informed military judgement and
miliiLary experience to establish the significant qualities in the
context and environment of use.
The effectiveness measures used are not unique.

In particular,

the same basic concept WdS used in the Small Arms Weapon Systems (SAWS)
Test conducted by the US Army Combat Uevelopments Comm,,nd
Experimentation Command.l
EFIFCTIVE FIRE
One of the primary aims of the infantry small arms 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 Lhe enemy
can sustain his level of effects,
accompl ishment.

and long Pnovjh to insure mission

Neither of these ,actorsý ', target effects and sustain-

ability, is meaningful unless related to time.

2

1ARG-I LI [[01S
In close combat,
a group target, that is,

the r ille squadms, small a'nis target i s usually
an array of individual targets dispersed in

width,

depth,

ind usual ly height.

in Chapter II,
targets is

are concealed or partially concealed.

as was discussed

Firing on these

usually begun with a series ol cues such as terra;r

(crest of hill),
vidual

Most of the targets,

weapon signatures,

form

fully visible in.,i--

and movement.

targets are usually close or only intermittently exposed at a

distance.

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 hi, bullets.
The fire effects produced by the combined small arms fire of
the rifle squad are significantly different from those of individual
weapons fired at individual visible targets.

In the context of the

rifle squad firing against group targets, there are two principle
tdrget effects possible -- target hits or near misses.
combine in their effects on a given target array.

Togetner they

3

If near enough to the target array and in sufficient volume,
near misses (suppressive fires) of automatic weapons hove a greater
effect on the battle results than the lethalities of target hits.
{

lHowever,

suppressive fires will not effecLively produce neutral izak-ion

of thoe enemy it the weaponn
•.•

anio (Joctrine do not produce somc

•casuu Ities,

SU1I. AiiNAH l . 17 -Y

Whe susti.a;nabi I i ty of I ire sup(,riority is a measure ot how
long effective ii re can be ma ifntoinr(1.

I.

it

is dependent upon three factor,,,

For a single smIal 1 arm weapon

ihese three factors were defined
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by the SAWS experiment as follows:
1. The weight rate of anmunition consumption in
achieving a level of targeL effects.
2.

lhe system weight of the weapon,

3. The weight limitation on the weapon ,ystei.i
portion of the soldier's combat load carryin;g capacity.5
The infantry rifleman is se-verely weight limited and the sustainability in a 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 Figure 3-1
Sqd A
(2000 rd)
Sqd B

(1000 rd)

NOTE:
Systems weight constraint limits
Sqd A to 2000 rds and Sqd B to
.1000 rds when test run begins.

100
75
Percent
Ammo
Remaining
50

~

ii

I

~25

End of Test Run

SFigure
•

9 M-16 rifles

Sqd B Mix:

5 M-14 rifles
2 M-60 machineyuns

,50%

U .

I

Sqd A Mix:
-.

\".

/I2'

4

TIML (Minut

6,
abl
3-1 .

Example of Sustainability
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If squI],, (I

used(

of I(fects

it

L) per(cent of

1L', aImmnit ion to it. La.in the qiven 1eve]

wouuld only have halt the sustadinah Ii ty of .squad A Lhat.

attained the same 1evel of eflects wi Lh an expend i ture of only 25

percent of its aiiimurni Li on.
The fire effectiveness measures outlined ahove are excellent
exaiple

of the infantry's use oi and effects of various smdalI

weapon systems.

In parti cular,

ar0s

the results of the SAWS experiment

vividly demonstrate the advantages of the shorter, lighter, automatic
weapons in all areas of comparison.
DOCTRINAL ROLE OF SMALL ARMS FIRE
In ••pite nf the world-wide committment possibilities which
•orthe US Army, most of the training, doctrine, and eqipment i_

exist

designed to fight the aiexc war in Europe.
Europe

are iechanized.

All infantry batLalions* in

ha.,unted warfare is characterized

transitions betaeen offen.iwve

,nd defensive combat.

by rapid

In the mechanized

or mounted role tie infantry is used to insure the effective employment
of the combined arms effort of armor (tanks)
weapons and small arms).

and inlantry (anti-tans

The armored vehicles (Aft's)

provide the

infantryman protection from small arms and :Artillery shell fragments
while mounted and moving.
will

In mounted combat the rifle squad's role

Wm to move to and occupy positions either to deny the enemy the

freeddom to conduct operations,

or to drive the enemy into areas whiere

he can be destroyed by supporting fires.

The infantry is also expected

to clear away obstacles which block or impede the advan(ce of the armor
ur, its. 6
...
*'h-•--ifantry hattalion consists of' twenty-seven rifle squads
of eleven meri each.
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The i nri-ased pl)u
IUAion dn00
and
re,1tri. i.'r,

o pe-n terra in

t),tItlef ijed
(

reading urhani zat i on of Lurupe
t i,

expected that a great

many of the ha ttl]es in the I uro)pean environment wi I

be Iought in towns

arid viI 1ages and al ong the riun os that (c,,inect them.
a reti red I ieutenant (1er-er- l has
I

Arthur S. Col In',,

hi , to say i&hoIit the potent i 1l

I uropean battletield:
In Western .urope the towns and vii ages are on
the natural routes of travel.
ihey are at the
crossings of rivers arid along tIe roads and
railroads; they just (let bigger where these travel
routes intersect.

.

.

. That

is where much of the

fightino is going to take place and where the
7
major battles would develop.
The infantry when dismounted will often have to organize the
towns and villages as strong points.

LIW John W. Hurbery in an article

in Military Review points out in his discussion on military operations
on urbanized terrain that the demands on organization,

training and

equipment may require additional emphasis on more suitably drmed
infantry to fight in built-up areas and cities.

Burbery sees a require-

ment for more shor-L rp ge automatic weapons fo)r the task.8
I8

"

~PSY:iIOL.OGJCAL

Pl FECTS

The psychological or neutralizing effects of suppressive fires
can influence close combat engagements in several ways.
As was
discussed in Chapter I,

the rela;.ionship between the physical effects

of a weapon and the psychological impact of their use are not
correspondent.
Jcncr2,y

Althouyh the( semiautomatic .30

caliber rifle is

.considered to be more accurate than a lightweigf

fully

automatic rifle or submachine gun, evidence indicates that the
psychological effect of automatic tire is generally more effective in
its neutralization capability.
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I t was>
(ellolmy

in oarit.i

Ire u,1ut 1ly amujiguow<> jnd pooily defined.

'/

the ainbiguity of
individoal

di scJ'>'ed in khapt.er II th<it. com,bait targets

a]5

the enetmiy toe Ltrget area i s lartjer than the

soldier himsell .

Consetquently,

IoaW

enemy is suspected to hrt
be etfective.

Because of

the entire drea in which

Imst.1 be c.overed by

Id ,

Although enemy fire inay provide

fire ii

the

order to

the opporturilty to

narrow the deqroo of amibi( oity,

such cues rarely pinp(cint, the specitic

This is

especially true.at ranges in excess of

location of the firer.
200 meters.

COMBCAI F. I [CT I V1 NIS

COMPONI NTC

addit," IionL
ol.
LO theeasures of effectiveness al rcqy

irlul U 1 t.,
mentioned,

other effectiveness qual ities whic-h impact on the evaluation

of small arms weapon systems.
weight reduction or mobility,
training.

Lightweight,

These additional
tactical

components

versatility,

include

reliability,

and

shorter and more coMmpact weapons in the hands

of the in fantryman permilt him a greater mobility in

the performance of

his mission.

lighter ammunitioIrn also allows an increase in the amount

of potential

firepower without an increase in the combat load carrying

iiimI t.
Tactical
form several
weapons.

versatility includes

the relative capability to per-

different functions i,urmal ly associated wi Lh infantry

1hese would include automatic and semiautomatic fire,

use of a grenade launcher,
airmobile,

and the

The feasibility for use by airborne,

mechanized and amphibious forces are also

important aspects

of tactical versatility.
The reliability component. inCludes factors of durability,
ruggedness and overall

*> N

performance under various climatic conditions.

N
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However,

pcil,]r 1

there ore other tact-ors to

I or example, the weapon should be easi ily di sassembled
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Weapons which have
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The research
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What are the expected radnges of engagement requiring e tfective

fire by the smallI arms of the infantry squad?
It was pointed out in the discussion 01 research,-question one,
that ranges of engagement for the small arms of the i~iAan try squad
should not exceed 200 meters.

The historica! evideiýce gathered by

S.LPA. Marshall and the US Army Human Fnigineerin.V` Laboratories support~ed
th~~findng. The discussion of current an
-jvn
-rmydoctrine in
Chapter 11 ana the analysis1 of research quesi-ion six also suppo)(rL thle

finding.7
The analysis of research questi ol two found that neutral i raion
(suppress-on) was thic most effective target effect. ior close combait.
The weasu reinent of eff ectivye fi rrŽ, in te-irms of achieCvinrg the des i-.ec
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and Company,
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6"A Study of the Infantry Rifle Squad [0K,:' Psychoiogical
Research Associates, March 1966, pp. 64-67.
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"Small Arms Weapon Systems (SAWS),"
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that a cowpact,

lighlt-weight, assault submachine gun for the infantrymiani will imiprove
the combat effectiveness, firepower, and the ah~ility to achieve fire
:superiority -inclose combat.

Through the process of a de~ailed quali-

atve
t
V
arid qjucnt.1tative resparch methodology, it is concluded that th(ý
assault submachine gun would indeed providc- the infantryman the necessary
fi repcowor to imlp.rove, his combat efteutlivenievs.
Throuqhout the thesis, developiwent, ano
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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 engage in close c~ombat
with small arms will be fighting at close ranges.

With the advent of

the squad automatic weapon (SAW) and the heavier and more effective
the mechanized infantry combat vehicles, organic
machinegun mounted ctir
support fires will provide improved maneuver capability for the infantry
AllI of these factors lead to the

rifleman to close with the enemy.

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.

Both in a qualitative and quantitative sense, the nature

of targets for the dismountad infantryman will be small area type
targets.

r.Ac-?pt iýor clo)se ranges, man-sized targets will be fleeting

ýt. best.

A"L (ifthe cata c1c.arly ind~cates thaL ranges of engagement

m ecess of 200 oietier.,ý will be rare for the individuel small arms,
end scu,,% be. enyý4jecý by lirger supp(;rt weapions.
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and boldness in the hands of the user.
versatility,

desired target effects,

and psychological advantages,
of lightweight,

In terms of tactical

sustainability of target effects

history has demonstrated the advantages

automatic small arms in close combat.

That is not

say that there are not occasions when semi-automatic fire is
or desired.

mobility,

o

necessary

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 quantitative examination of test and evaluation data which
dealt with the analytical

aspects of infantry small arms capabilities

and their potential efiects also demonstrated the advantages of small,
lightweight,

automatic weapons.

The perceived ballistic advantages

of high-muzzle impulse weapons were proven to be false.

A

Empirical

data clearly showed that the low-muzzle impulse weapon in the automatic
mo',:e of fire was superior in terms of target effects and sustainability

--

of target effects out to ranges of 500 meters.

Neutralization

fires

provide superior fire effects to enhance mnission accomplishment.
Attemppts to use semi-automatic fire to engage fleeting pinpoint
targets within the spectrum of the rifle squad is
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analysis of the three major areds of research has supported the
hypothesis.
addressed.

However,

there are two major s;iortcomings which should be

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,
automatic rifle or sniper rifle.

semi-

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 engage the
enemy in close combat,

but can create the problem of wasted animunition

and indiscriminate firing.

The use of this type weapon will require

more and better training than currently exists in the US Army at
small unit level.

ihe

Such things as how many rounds to fire in a burst,

when to fire, how to properly engage different targets in different
envirorments (woods,

open areas,

built-up areas) are subjects requiring

thorough training.
RE COMMEINDAT IONS
The adoption of a lightweight assault submachine qun with a
selective fire capability for the rifleman of the mechanized infantry
squad should be initiated as soon as possible,

Quantitative test dota

already accumulated by several US Army dyencies will negate any requir'cnment for extensive development testing of such candidate weapons.
is reco1minended thut the Cal ilb

- 01

shorten(Jd ver. Ion of the M-16AI,

the weapon should be

rulierred t.u as the LAR-1

.'6mI~n,

It
A

, is alreudy

available lor full scale prudut iun arid ,hould be considered as d
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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 sqjuad.

The compactness of

the weapon should permit crew-served weapon personnel to carry the
submach~ne gun slung on their back with no significant hinderance in
the performance of their primary mission as Dragon gunner, driver (when
dismounted) or M-60 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 lacking at si.all unit level in the US Arm-,y, 2 will
require added emphasis.

Improved techniques for integration of organic

supporting fires at the squad, platoon and company level will also
require strong emphasis.
It is,reconfiended that the US Army field test the proposed
adopt ion of the a-,saulIt stuimnch ione gun tu 0 va 1u te it% capab ilit 0. to
iriprove" the tair'et_
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