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The material contained in this Dcperiment Report is classified
"CONFIDENTIAL - IVDIFIED HANDLING AUTHORIZED" under the provisions
of Section IV, AR 380-5, dated 17 July 1958, and will be accorded
the protective measures prescribed therein.

This material contains information affecting the national de-
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The Lightw:oight HI gli-Velocity Rifle Exp3rinment tested the
pelcfo -munce of vmriow- sized squats firing the M-114 rifle, cal-
iber .30 (NATO), the Winchester lightweight rifle, caliber .22h4,
and the Arnalite litueight rifle, caliber .222. The objectives
were to determine the-i mot eff-ctive squad size, tlh". most desir-
able rifle Myeta, the best fire techni.que to be used, and the
optimum combination of these factors,,/Over 500 firing runs were
=doe cn attack and defense rar&es. hFre techniqles studied in-
cluded all automatic, all semi-automatic, and selected cembina-
tions of aucomatic and semi-automatic fire. Results of the
experiment indicated that a five to seven-inan eqqad equipped
with a lIghtweight high-velociTy rifle would have a greater
target hit potential than an aleven-man squad armed with the
M-14 rifle. In this analysis, the lethality of the individual
rouids vas assumed to be the same for the M-1l4 and the light-
weight rifles.
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1. flIT1flDUCrTWJI

Fuda,.r3ntally the Lightu:ight High-Velocity Rifle Experi-
ment uS an ed -utive comparicon of target hit performance, in
simulated attack and defense situations, of cquads armed with the
'US Rifle M-l14, caliber .30 (7.62mm - NATO); the Armalite AR-15
Rifle, caliber .222; and the Winchester Lightwaight Military Rifle,
caliber .224. The expsriment ws conducted by the US Army Combat
Developm3nt Experimantation Center during the period 1 December
1958 - 22 March 1959 on firing ranges at Hunter. Liggett Military
Reservation and Fort Ord, California.

The design of the experiment established a schedule for
measurement of differences between the weapon candidates on the
basis of relative target hit capabilities. Influences of extran-
eous factors 'cre reduced by balance of the variables. The design-
also provided for objective evaluation of various techniques of
fire under both day and night conditions and investigation of the
effects of various aids to firing. Concurrently in every phase
four different squad sizes were examined to accumulate data bear-
ing on the determination of an appropriate size for the combat
squad insofar as the rifle affecti squad organization.

2. PURPOSE

As directed by Hq O0NARC, the purpoze of the Lightweight,
High-Velocity Rifle Experiment mas a., "to compare the relative
effectiveness of variously organized rifle squads armed with M-14
rifles and the Winchester and Armalite lightweight, high-velocity
rifles", and b., "to determine the impact of the lightweight, high-
velocity rifles on squad organization, techniques, and logisticsR.

3. 0JECTI ES

a. To determine the relative effectiveness of variously
organized rifle squads armed with the M-14 rifle and the Winchester 4
and Armalite lightweight high-velocity rifles.

b. To determine the impact of the lightweight high-velo-
city rifle system on the followingt

(1) Organization of the squd.

.. .R OEFICIAL USE ONLY
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(2) Tchni1u,.3 of firo.

(3) Logiatics.

4. scIp

a. In order to accomplish the statod prpo03e of the L;.'T
experiment, USA CBZC inva3tigrted the porfor=inco of rifle eTad3p,
as influencod by sqind 3izo and rifle type, in terns of the ratio
of nzber of hits to n-ber of rowuis fired and the ratio of n=-
ber of different targets hit to nurber of hits. (These criteria
are called "hit probability" and "hit distributionw, respectively.)

b. Mie followt•ng areas were examined in the .xparienti

(1) Squad Gize

(a) 5 an

(b) 7 wr?

(o) 9 men~:

(d) U man

(2) e •.

(a) Winchester

(b) Armlite

(c) H-14

(3) -vire Techion s
(a) Automatic.

(b) Seri-Autoratic Fire

(c) Specified Cibtitto of Antomtic ?ire
and Saed-Automitio Fire

(4) Tactical Phases

(a) Daylight Attack

(b) Daylight Defense

(c) Night Defense

-' I .mF Mill
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•Ai) s to Firin

(a) Bipeds

(b) Tracer Ammition

U(6) ser Opinion of Weapon Tested

(7) Lo tical k _pt of the LVR System

a, With a total combat weight per man eqivalent to that
plarmod for riflemn armed with the M-14,, a squad consisting of from
5 to 7 meu armed with the IMWR sstenm wotld hare better hit distri-
butimn and greater hit capability than the present eleven-man M-14
squad. Furthermore, employment of Ihe smaller squad armed with the
light'eight rifl stem would permit aorm ecnomical wse of man-
power on the battlefield.

b. By opinion poll, the experimentation troope favor the
LWH7R system, as represented by the Armulite, becase of its demon-
strated oharacteristics of lightness in weight, reliability, balane
and grip, and freedom from recoil and climb on full automatio (ease
of tiring).

o. The Winchester rifle is comparable to the M-14 In hit --

probability.

d. Mhe Armalite rifle is couparable to the M-14 in re-
liability.

o. Both candidate vapons of the lightweight high-velo-
city rifle system are supericr to the M-14 In hit distribution.

f. The presently developed representatives of ths light-
weight high-velocity rifle system requir the following inmrove.
asuts before •urther experimentation with them should be consider.-
edt

(1) Wincherter Lightweight Military Rfle, caliber
.224,, mast be redesigned so that the cooqpm t parts,, Indlmi.ng
the bolt assembly, are strengthened and made awe resistant tc,
breakage, to bring the f=ztional reliability equal to or abore
that of the m-U.

(2) Armalite, AR-35, caliber .222, must be zdified 'w
and inproved, with special emphasis •n the eight., to bring the

3
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hit capability cqual to or above that of the M-14.

g. Autczmtic fire vith an LMV rifle aprs to hava ex-
coptional tactical value ihon tho rifle ts fircd in nhort bursts
(three to six rounds) on full automatic.

h. Mo attributes demonstrated by the prototype weapons
of the lightu-ight high-velocity category indicate an overall com-
bat potential superior to that of the 4-143I. Such advantages in-
cldeo inherent chbracteristica of lightness in waight of arms
and anzmmition, ease of handling, sua3rior full automatic firing
capability, accuracy of the Winchester, and functional reliability
of the Armalito.

6, REMOMMATIONS

a. Thab emphasis be placed on the development of a light-
weight high-valocity rifle combining the accuracy characteristics

v of the Winrlwater with the reliability characteristics of the PIm- '

alite, and not exceeding the weapon/ammunition veight of either.

b. That such a lightweight high-velocity rifle be develoi-
ed with a view toward early replacement of cinrent rifles.

c. That concrrent with the adoption of a lightwight
high-velocity rile, serious consideration be given to reduction
in the size of the present squad with resultant great saving in
mnnupowro

14
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SECTION II

DESCRIPTION OF EIPE!DMEXT

1. GENERAL

a. The Lightweight Hieh-Velocity Rifle experiment was
conducted in four phases:

Phase I - daylight attack, semi-automatic fire

Phase II - daylight defense, semi-automatic fire

Phase III - night defense, automatic and semi-auto-
matic fire

Phase IV - daylight defense, automatic and semi-
awitomatic fire

(1) Phase I, daylight attack, consisted of a series
of 144 runs in which squads of various experimental size travers-
ed two transition-type ranges and fired against silhouette tar-
gets which were dispersed in tactical attitudes throughout the
ranges (Qiguwe 1). Each course was traversed 72 times by experi-
mental squads. This provided a volwe of data for comparison of
squad performance with each of the throe rifles under consider-
ation. During the daylight attack phase, the riflemen employed
seni-autcmatic fire only.

0-04

FIGURE 1

RMMLW AND DATA OOLLEC1VPS, ATTACK RANGE
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(2) A, field firing range equipped with retractable
(pop-up) silhouette targets in various arrays at three different
distances from a firing line was used for all defense-phase elpert-
mxntation (Figure 2). Experimental. squads of various sizes fired
each of the three types of rifles against the retractable target
arrays to their front. During the daylight portion of the defense
phases, 287 firing Lm~ were accomplished. During the night de-
fense phases 128 izere aeccomplisbed. Automatic fire, semi-auto-
attic fire, and specified combinations of both types of fire vwee
tested on both day and night defense phase experimentation.

71Oum 2

RIFLMWA AND DLAh COJLLECTOR, DEFUSE RUM(

6
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2. DESIGt CONSfDEPATIONS

Since the objective of the experiment was to compare dif-
ferent combinations of squad organization and armament, it was es-
sential that the design provide for a determination of the inter-
actiun effects - that is, for specific calculation of the influ-
ences of these factors, one upon the other, in various combinaticos.
By repeating measurements two or more times on each combination of
squad organization and rifle type, this requirement was satisfied.
(See Annex A, Designs of Experiment.)

'Hovever,. the experimental designs had to take into ac-
count not only the experimontal factors under direct considera-
tion, but also the influenoe of those attendant variables which
could not be eliminated. These included progressive changes in
temperature and light throughout the day, human efficiency trends
within the work day, and the learning factor associated with con-
tinual repetition of a problem. In order to achieve experimental
balance, i.e,, and even distribution of these secondary influences,
the basic experimental factors were tested repeatedly and in such
combinations and sequences as to provide thats

a. All were exposed in virtually equal degree to the
cyclic changes of day mentioned above.

b. All were tested against all target arrays, which
were varied in numbers and points of appearance so as to mini-
size troop learning of their positions.

a. All weapon types were employed an equal nuiber of
times during first and last runs of the day, when experimenta-
tion persomel might be expeocd to function least effectively.

Possible differences between squads in average firing
proficiency had to be taken into accomnt for an realistic ccm-
parison of squad organizations. Individual firing records we
used in assigning squad members so that all squad organizations
within a given platoon were allotted approsimately equal shares
of available talent. 1Itation of Individual firers between squad
organizations helped further to balance out this factor. %4m-
plete rotation was not possible, but neither man it vital. (See
Pigures n1 and 12.)

3e FIFMG RANGS

a, Attack bienes

For the attack phase of the LIIHR experiment, two

FOR OFFICIAL USE ONLY
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firing ranges were established at HRnter Liggett Military Reer-
vation. Each range vas roughly rectangular .- about 110 yards
wide by 350 yards long in actual ground distance. The terrain
of At+tck Fanga Yo. 1 vas composed of steep hills and clifft and
uas covered with large boulders and thick tree growth (Figures 3
and 4). Attack Ihnge No. 2 was almost flat, rocky, and inter-
spersed with bushes and occasional trees (Figures 6 and 7). Each
range provided a total of 77 targets, each target having tbree
varying a;osition.s within the sam general area. By designed ro-
tation of the targets throughout the three positions and by alter-
nate use of Fknges No. 1 and No. 2, experimettation forces vere
deterred from anticipating target locations. The target rotation
scheme and relative d.stanc:s of targets from sucoessive firing
lines are as shown in Figures 5 and 8.

Targets on the attack ranges were of two tj•et
OP - type, about 3-1/2 feet high, %hich represented the front-
al silhouette of a man in a orouch';ng or kreeling positioz, and
Or' - type, about 1-1/2 feet high, ihich represented the front-
al silhouette of a man in the prone position. The targets were
positioned on the ranges and camouflaged to simulate eueW troops
on a defensive mission.

b, Defense RarnV

Fr the day and night defense phases, a field fir-
Ing range at Fort Ord was employed. This range vas on sloping
terrnin with w undergrowth and consisted essentially of a
stationary firing line made up of revetted foxholes and ttree
rowe of targets at distances of 300, 200,'and 100 yards froa
the firing line (Figures 9 and 10).

All targets were E-type silhouettes mounted with
a system of hinges, cables, and levers so that they could be
made to pop-p in various arrays as prescribed by coinnds
given to target controllers, who were located in pits appxi-
mately in the ow ter of each line of targets. The targets iwre
arranged in this inmer s

STotal No. No. Target No. Targets
Tagt Each.Ara

300•yards 32 4 8

200 yards 20 2 10

100 yards 10 2
FA
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Tho appearance of tar(ot3 fir;t at the 300-yard range,
'ne•t at the 200-)ard range, and finally at 100 yard3 simulated the
advarine of enemy troops upon the defensive positiQnl (the firing
line). The decrease in the number of targets appearing at each
sxcue isively elozer range similarly represented attrition of the
advancing enemy force. For details of target presentation sequence
see Annex A.

For night defense operations a. swall red light, mount-
ed on a stake in front of each target, was flashed at irregular in-
tervals to simulate the appearance of enemy rifle fire at night.
The light system was activated by personnel located in the control
pits. The sequences of target appearance wwre same as In daylight
defense operations. Howver, during night operations, in the ab-
sence of artificial illuination, only the flashing red lights sim-
ulating muzzle flashes could be seen from the firing line. At
night targets were in view 25 to 35 percent longer than d-ring
daylight operations,

4. EXmTAL FOmS

a. Proficiency Testing

Before the Lightweight High-Velocity iFdle experiment
coawnced, 75 riflemen scheduled to take part in the experiment ac-
complished a conventional transition firing course. The object wu
to sort these men into relative proficiency categmies in order to
investigate the effect of skill on weapons performance. Only the
Armalite AR-15 and the M-14 were used in the transition course, as
the Winchester lightweight rifle was not available at that time.

Firing data were used to calculate proficiency scales,
and the 75 riflemen were divided into three platoons of 25 men each,
based on relative proficiency. The highest proficiency group vis
designated First Platoon; the median proficiancy group, Second Pla-
toon; and the lowest proficiency group, Third Platoon.

In order to increase familiarization with the three
rifle types, rifleman fired on known-distance ranges in addition
to transition covrses.

b. Qrga.aon

()Attack Phase

In the attack phase, the 75-men experimentation
force vs divided according to relative proficiency into three
firing platoons of 25 men each as described in paragraph 2, above.

17
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Each platoon v.as first cr gnizcd in 2 rquada cornroied of 7 and 9
men, plus 9 oupormunuraries, and altornately organized in 2 oquads
composed of 5 and 13. men, plus 9 supernwuiiraries (Figure 11).

On any givon day of the attack experim-3ntation
program, one of the three platoon3, orgunizod into the various
squad sizes, was used for all runs. For the detailed schedule
of experimentation force employment see Exeri:mnt Desigr.s, An-
nex Ae

(2) Defense Phase

In the day and night defense phases, 60 of the
experimentation troops v.re. employed. This force was divided ac-
cording to relative proficiency into two firing platoons of 30
men each. Each platoon was first organized in 2 squads composed
of 11 and 5 m3n, plus 14 supernureraries, and alternataly organi-
sed in 2 sBuads composed of 9 and 7 men, plus 14 superumeraries

On any given day of the defense program, one of
the two platoons, organized into the various squad sizes, as used
for the runs scheduled for a half-day's experimentation. The other
platoon was employed during the second half-day. For the detailed
schedule of experimentation force employment, see Experiment De-
sipns, Annex A.

5. WZAPOTTS

a. Introduction

Three types of rifles wre employed in this experi-
menti the US Rifle 1h caliber .30 (7.62zm), the Winchester
Lightweight Military Rifle caliber 224k, and the Armalite AB-]3
Rifle caliber .222.

In 1956 the US Army Infantry Board at Fort Benning,
Oeorgia, tested the T4-s, US version of the Belgian fAbriqua
Nationale rifle, against the standard US RMfAe, M-1, caliber
.30. As a result of these tests the T-44, redesuigated M-14,
us adopted as the US standard rifle, It uas cbazered to fire
the 7.62 NATO round. Sinoe the adoptico oe the M-14, American
Industry has continued a wapon research program, the objective
of ••ich is to develop a lighter, more rugged, less ooeplex, ae
accurate rifle for the Army of the future. The Olin-Matheison
Cehemical Corporation developed the Winchester Lightweight Mili-
tary Rifle caliber *224. Fairchild Aircraft and Engineering

..18 .. !
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Corporation has developed the Armalite A3-15 rifle caliberl .222.

b. m-14

The M-1i is a 7.62mm, magazine-fed, gas-operated,
shoulde-'-type weapon. It has an adjustable rear peep sight grad-
uated in meters and a blade-type front sight. It is capable of
both sen±-autoatic and automatic fire (Figure 13).

F•IOUR 13,s M-14 M7FL

c. Winchester

The Winchester Lightweight Military Rifle caliber
.221 s is a mgazine-fed, gas-operated, shoulder-type weapon. The
rifle is equipped with a blade-type front sight and a two-position
flipover rear sight wmcted on the back of the receiver - the low
setting adjusted for 25O yards and the high setting for 41W yards.
Among the uique features of this rifle iv the short stroke piston
of the gas system itdch requires no cleaning or disassembly during
the life of the guru Also, parts not subjoct to extreme stress,
such an the trigger housing, are made of alduim The rifle is
capable of both semi-automatic and automatic fire (Figure 14).
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d. Armlite AR-15

Th Arwalita kJI-2.5 rifle., caliber .222, in a magaine-
fed, Sas-operated, shoulder-type mapon, 7he rifle ýs eqxIpped with
a tapered-post type front sij~it wh~ich oan be ad3'itwta' for elevtion,,
and a tieo-position, flipover rear peep night moimted in the carry%-
Ing handle. Terear night is not for 100 yards and 300 yar'ds and
can be *djuste for windage only. Amoncg the vnique featmw at the
rifle a&t" fiberglass construction of stock and bandguardq and an m-
usual stra1;htline design of the weapon from the mazle through to
the heal of the butt-stock, The rifle contains only nine movng
parts. It can be fired on seui-autoinmtic: and on fu.ll automatic

(Pgu 1).
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A tlb•,maAr crmpriton of thi key ct tqristics ot
the tVrme rifle3 uwcd La 461h cx~rimemt. foll~cws

A rma'i I to

aklet of unmlod rifle 0.2 lb. 4.9 lb. %.3 lb.

Wei;-,t of fiully loAded

rifle 10.0 lb. 5.5 lb. 6.1 lb.

Caliber .30 in. .224 I. .222 in.

Overll length *44 .19 in. 37.6 in. *37.5 "

Lgth of barre1 22.0 in. 20.0Ia. 20.0 "i

m20le wvlocity 2800 ft./sec. 3300 ft./sea. 3300 ft./sec.

Max i= cyclio rate 750 rds./min. 750 rd,./min. 750 rd,./,".

Cartridge 7.62mm .22k .222
M-59 (NATo)

Haguins capacity 20 rds. 20 rds. 25 rds.

Efrective mage 700 yd,. 500 ya. 200 yda.

Sight radius 26.75 in. 23.2 in. 18.25 in.
(at 100 yde.)

Nu-t'er ofparts 94 71 34

* U.lth flash =3sor
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6. DAL% Or)LT.FCT7V.N 'Jt3"AM

a. rt&t %c~ording~ - Attack Phae

In th~e attack phase, data gathering ws accomplighed
by data oollectors who accomtpanied each riflemnn throughi the coursee
(Fifgure 16). The following key items of infm tion were recorded:
numb~er of shots fired on each firing line during the 5-eeeorxi fir-
ing pariodl number of shots fired after the su2spend-f ire vhis.4*;
and all misfires, stoppages,, breakcdowans or other ummra~l occurrences.
At the end of each run the controller officer examined the data sheets
for qrros or cmatisios and the data sheets wax then given to the
data analysts in the rear area to be collated, comp~iled an~d charted.
(See Anrm B, Data Formi.)

V i17

rQ

L *.y

'Ap-

~WA

FC1DE 16

DATA 1E(XJRDER AND) BIFLE24AN TAfCK RA2

b, Hit Counting - Attack Phase

Following each wave of rifleinu and data collectors
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ani the course, hit count~ars examined each target.. counted bullet
holes, ani recorded the total nmobex5 of hits, along with the ap-
propriate target nm~bers. Each bvullet hole on a target was mark-
ad and the run awther recorded (Figure 17). When t.irgets becameo
excessively perC orate~d the hit counters replaced therm. The hit
counters were also responsible for.shifting targets to alternate
positions in accordance with the desl~p of the experiment.

AA . ...

'T q -

HIT COMMTER AN~D TUM T ATTACK ROWG

c. Data Recording - Defense Phase

Data gatherivg in the defense phase was aceciuliahed
by data collectors who vere l.ocated behind each rifleman (Figure
18). The following key items of inf ormiation were recorded: nwrer
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of ro'unds fired at each target 1lin (100,, 200, aud 300 yarda); and
afll stoppages, midsfires, breakdowens, or other munual. occuzences,
During automtic-fir. i-ama the nmxber of shots fired us wot count-
ed directly. At the conpleticxn of the r~m,, the a uIning rouns of
ammition wers counted a:d recordmd by the data collector. The
data shoets were then givens to the data asw~pts in the rear atrea,
to be checked for errors aud omi.~sions and coapiled. (S3ee Annex
B, Data FWri..)

~A(77

DATA 1EC0RM3S AM~ MnM=9 UMSC RAM~

d. Hit Counting - Defense Phaea

Itoe number of bullet holes on a target uas scoared in
two ways; instrwiant. LCut and manual count. The fi~rst hr.t count
was accoqflishtod automatically at the tine of 1:Wact by Eirterline-
Angus eve. recorders (Figure 19). Operations of the event record-
ers were as follows I

Silhouette targets were oan~otnur of almiu~m and
each um equipped with three midcro-svitchas for suening target
hits.* The three nicro-uvitches an each target were contected In
series to one 1h~ of an Ester11me-Angasyu penevn recorder.
Shock waves generated by the iiq~act of bullets caused the micro-
switches to open. This action interrqpted cureut flowing through
the recorder causing displaoement of one of the reoorder's constant.
ly.moving graph paper. The data on the pv#t paper indicated not
onl~y wh~ich target uas hit and how often# but also the exact time
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the target wa.s hit as measured from the time of initial target

ex'Joe,

K3SHJH3-ANGU5 EVENIT RE01RER
DEFENS RANGE PIT

A second or contiroing hit count was made by men
from the target control pits wiho between runs,, maumally counted
the bullet holes in each target CFigure 20). This action was
advisable as a cross-check., and probably produced more accurate
informtion. than th i recordern in view of substantial instru-
ment error. Iflstrmz13ur inaccuracies were caused by such factora
as recording as hits the impact of sand or dirt fragnmertts kicked
up by near miidses,, recording only one hit when more than one bul1-
let struck a target at the same time# and breakdowns in the micro-
switches or their circuits.

FOR OFFICIAL USE ONLY



4 ~ .4

4_ 4

* ICT COUN1MR AND TAB=Tj,
DEMI1SE RANE

After each firing run, hit scores froum the ervent re-
cord ers arA d j.ual count were coMziled and transmlitted by phome to
the range controL tower (IFigure 21). Esterline-Angus graphs and'
hit count sheets iwre collected for subsequent amnlysis are- graphs.
amd data iiheets for the tc1Iovinc runs were imrked with appropriate
identify.ing iif ormati-on.
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FIaM• 21

TABET HIT GOLT TRANaI=E
TO OONTROL TMIER

a, L truction

Because of the repetitive nature of the Lightweight
Mgh-Velocity Rifle experimentation r=Bs, the conduct of the experi-
ment may beat be illustrated by- typical examples of experim~entation
a- on• attack and defense ranges. Detailed sequential accounts Of
the relevant actions that took place durilng each run are as follows

b. Experimentation rmn- Attack Range

Fol-lowing in a detailed description in chronological
order of a typical experimentation run, ii-man squad armed with"
M-14 as performed on attadc range:

(1) Squad size and weapon type as scheduled in experi-/
=ant design ara~ced by" data collector,

• .. (2) Squad members names called off.
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(3) Individually as3igncd rLflcs of the de3ignatd
type drawn from amn•it!on rack by firers. Two partially loaded
clips (30 rounds) of ammunmition dra-mn by each firer.

(4) Each rifleman informed of h1s relative position
on the course.

NOTEM Chief data collector insured through-
out the daily series of rims that no
firer was assigned the sam relative
position on the line.

(5) Data collector assigned to each riflemn Pre-
lisinary lfortion recorded on data sheets (name, rifle numer,
ru nmir, relative position in the squad, athe- conditions,
*to.). (see amex B.)

(6) Sigal given from control toi. to :tart rm.

(7) Squad led forward 200 yards In squad oolizm for-
wation toward start line of the attack range.

(8) Signal for squad to deploy an start line given
by rage officer (artillery flash and sBoud simulator).

(9) Weapoms loaded on start liwe, selector mtchaes
set on smad-automatic, safetys released.

(10) Position taken behind firers by data collectors.

(21) Signal to move forward given by control officer
(whistle lant). (Figure 22.)

(12) First fire cuntrol line (rarked by tape) reaced
by squad. A concerted effort was made by oontollers to Iz e
that every mn vaa brought up on the line bef ore firing omuoed,

(13) inltle blast signal to CCHM4E FM given by
controller officer.

(24) Firing positions rapidly taken by squad (gn..
erally stAxling or kreeling position).

(1S) argets fired cc by sq=d.

NOI:t Targets vere loate 20 to 9D yarft
from each firing lin. All wer
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partially concealed, covered., or
camouflaged. Eleven targets were
distributed across the front of
each of the seven firing lines,,
for a total of 77 targets on tiw
range*

'e A

"i 4ý4

FIGURE 22

1MLEM' AND DATA CO-LECIOI BEGIN~ A HMN,
ATT~ACK HA.NE NO. 2

(16) Squad pjermitted to fire for five seconds, (Timed
by controller with a stopwatch).

(17) Nhistle blast signal to SUSPF2I FIEE - MOVE FOBI-
WARD) given by controller officer,

(18) Movermen of squad forward contimed until next
fire control line (5O yards between firing line.),

(19) Whistle blast signal to MMW4CE( P'Il given by
controller officer.

(20) Firing positions rapidly taken on second phase
line. Firing on targets to front resmimd by squad.

29
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(21) At the ond of fiva 'ccor:do, Caibtle blsat 3ig-
nal to SUSFD FIRE - MOVE FOrNAID given by controller officer.

(22) Sequential procedure described above continued
ntil. the seventh (300 Yd.) firing line reached.

NOM i During the time that the squad
merber vas firing, the data col-
lector who was accorpanying him
recorded the umber of ahots fir-
ed at each line, the number cf
shots fired before the CMEWCZ
FIRE vhistle or after the SUS-
MM MlE uhistle, an2 any ms-
fires, stoppages, breakdowns or
other umusual ccurrences, e.g.,
-an broke his glasses, put m-
munition clip in backwards, rifle
fired f ull automatic., etc. Mrough-
out the run, artillery flash and
sound simulatcrs were detonated at
the rate of six per firing line.
These simulators wmr noticeably
effective in producing a psyeho-
logical reaction; i.e., they tend-
ed to startle firers.

(23) At termination of firing on seventh line, cmamnd
C21 FM given by controller officer. iles set on SAn by firers.

(24) Data collectors and squad members led to end of
range. Rifles unloaded and remining cartridges counted into am-
muition ba.es. Ammition count verified and recorded by data col-

(25) AL rifles cleared by safet7 officer.

(26) Each data recorder form was checked by controller
for erros or incomistencias that could be corrected immediately
after the rmn ftile the data recr.der and the firer were teamed to-
gather on the range.

(27) RMes turned In. Armrer informed by firers of
any stoppages, breakdowns or other unusual occurzences. Data sheets
tm'ned in to data control table. Paw data ompiled and chart6d.

NOTEs Average time length of runt 20
"minutes.
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(28) NMrbc~r of bullet holcs in each target rccordcd
by hit counters moviiag ona phice bchnr4 tho attacking cq:-d. Bul-
let hioles marked and identified according to the nt--_bcr of the par-
ticular run.. Target shifted in accordance with design and replaced
when necessary..

NOTE. The tArget layout and the conduict
of a run ware similar for each
range except that Attack Range I
ias hilly and Attack Range I3 was
flat.

In the attack phase of the
experiment the squad leader par-
ticipated in the firing as a rife-
man, rather than as a leader. Safe-
ty factors and precautions against
confounding the data precluded any
maneuvering, movement by infiltra-
tion, or other tactical schemes.

a. EE22e20ntation Rua - Defense Ranre

PFolowlng is a detailed description in chronological
order of a typical experimentation run as performed on the defense

(1) Data recorders briefed on coming run. Data shoots
prepared.

(2) Scheduled squad size, wapon type and fire techni-
que annoc•icd by data collector; e.g., 5-man squad - Arxulte - semi-
automatic at 300 and 200 - automatic at 1001 31-man squad - M-. -
two on full automatic, eight on semi-automtic.

(3)&Suad members names called off

(4i) Individually assigned rifles of appropriate type
drawn by firers from arms rack.

(•) Squad guided to firing line and each man directed
to proper foxholes by data collector. Final briefing given to each
firer on any special detail of the coming run; eog., when to change
from full automatic to semi-automatic, or ihich men will fire full
automatic while the rest fire semi-automatic.

NOMTi In the defense runs thie squad
leader did not take port in the
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firing but acLA. .in thc lc:der
role, :.n'lgia tV.- riddle

of tho firing; lir..- ar-1 direct-
ing thi aLtcrition of the squad
to the oncmy fo n1ticn= (target
arrays) that appaard to the

front.

(6) Position taken behiud firers by data collectors,
one for each firer. Firerst nares reccrded.

NOTE Ir-formation gathered by data
collectors during course of
run included misfires, stop-
pages, breakdowns• any nusual
occurrencesl e.g., rifle bs-
caie too hot to handlej In
2-man foxhole, hot shell cases
frcm rifleman on left struck
rifleman to the right in face,
etc.

(7) Ammition distributed: 140 rounds to men do-
signated to fire full automatic; 40 rounds to men designated to
Zire aemi.utomtic; 80 rounds to men designated to fire fall
automtic with limited aummition supply.

(8) Command niAD AN LOan given from towr by
range officer.

(9) Riflemn alerted by squad leader to wtch for
appearamos of ezm' (targets).

NOTE: Target controllers in the
pits were al.erted and dir-
ected to raise and lower
the various target arrays
by instructions from the
control tover. The in-
structions were tape re-
corded and transaitted to
pits by a separate public
add-ess system.

(10) Array of eight targeta on right half of line
sighted at 300-yard range (targets up 10 seconds)

(11) Counand "1MM!E HME1ED FaCHT gimon by squad
leader (Figure 23).
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AbE

(1.2) Targets fired oni ty s~aq.ds

(1J) Targets dowin.

W, TE Three aditii1al t&M~t arrays
appeared at 300 yardse tor an
Average tim of 11 eeends.ach.
Fo11cm4nC this, four tarRet arm.
rays appeared at 200 yar-is for
an avers." t im of 7.* oend s
*ach. FirAlly three tarpe
arrays appeared at 100 yards
for an averag~e tim of 5 seec-
ondIs each. Io, prevent, learn-
ing and tor. tactical real~ism
irregular irntiervals of 10 to
30 sooods. ere.s chaduled be-
twen target Presentation am~
the sector appear~anc, me -a!3o
varied irregularly.
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Thr. -~~dt.;r't r ta~<n t aruxi 'ias as fo~llNu:

(A)Cc~ ~ w~ Iriv.n by ",tr Iofl~ar.

15ro tbh, I'-.tirn ot tar"-t at

by !-ho 24 ~ S~~ irtrnd
at 1, V--'ýrI --l t Lnrw*UAtely

Wi) -Corw-rki -a.,U 71 -, 7ZA A114 ALL 't'Z

(17) All "wpapva an 1l~r cloar-9d by 3afety Offim,er

(,') Anout of Lvmmition z@ Int g fl eachI fiWo
rzceordsd by data collectors.

Zfl) Departum. from. line coip1eted by aq~d.

(~2) Pitsa In fornr' mi Is laclear.

(2j) Twrsots exarinoim* and b-illet hol-is aotod by hit
r~ocrds~r -persorart Irr^ t-w pits; target devioes repaired; targets
roplsoed If nooassary- k'ver nottfind of #coree.

(~)Data &.'-*to t-zned in by' data recorderv to chiIet
oollee-tor; shoets &ckokd for errcor.

Wfl', the aversas~ time lane,,h of a
runf ¶w.8 ten mi~nutes. Duiring
mieit r'.m the ta~rket arrays
rermiimd vp for a )0 peroont
locm~r perio.

FOR OFFICIAL U SE N LT.



511c1113 OF, ý:X7. :2 ~ C

(1) he ob,~actira of thi3 ex yrim-nt was to invmsti-
F~t th#A prwrormn'-'e or a rifle ~Ma~ irXuPlidi~d by $quad si!:#

&-'J hy rifle t7ý*v in both aon."eilrc ink deferzive situations. Int
a&k.ition. to the tuo LýIrpcmicnt, var1:-bles - wpqua size andi rifle
t ", - hcrA*mfter dn rVa s ~rive inýerxlert TarIables, Oth'er
Sxcxrv~ent varl.Ables are mrrA1JZrcd. Mhena iiU be deal; ated

a- i~F4r;rv.!.,7 Vv'nc-.vd!ert P -nd incl-de the follc~drt
pmria!rxyao tia rimr, cor*titutirg a 9qtuad, weather Conditions,

eccrire travtrrd, szx- lrarn~ng. Ex;**r~immtatica1 reiealiýd t~at cf
thore SOCce-relary, iW,,; ndent variables, onlly the proficioncy af tho
firors conatituting a &quad is vort~hr of more ttan passing ctrvent
in this analyrije.

(a) The weather rc"Aintd reirarkably moderate
andi tmif arm throrrho'nt tlhn couwss of t^s exper±iment. It weaec-
oordindKy discarded a3s aa irniependenit variable. go furthemr data
are prevented in this ropart, either to document th'e uniforrty
of veatber conditiAons or to demnstritate the effect of weather cc
the data collected,

(1)) Tho effects of the two !ic~rftdry iderend-
*rnt varioblee - cowee over which the attack situation msg :-W

an1earrn1*g - have bemen accomtted for in The experiment by using
tvo differe~nt attack courses and havi" two rooli~cations on each
cewv.. The results of these four attack vituations hýave been
eorkined to yield the data that are vubsojuentI7 anml'y7ed.

1. In Fi~ur* 7L are shCmwT *4*ws n2*ter of
dL'tferent targets hit, Es ordinat*, versua attaclk motws mrner
andI replication, a., abscissa. (it will. be recalled that Ccurse
No. 1 uvs run first, followved by C~orse No. 2ý. Then followed. a
r-3petition of Course NIo. 1 and stbrjN.,untiy a repetition of ;*.47xse

No. 2 so that th4 abscissas of FIV~o 24~ ariv arranged chronoloji-

2. Fromi FXgvre 24 it appeirs that tha
troops did indeed leern'to handle tveir riflos better in the at-
tack situation as their experience :.ncreased.
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(2) An statcd in r-.r..,-rnph Is abo-nv, it i= the Ob-
Ject of thi3 '-rt:'nt to ,lc~to, t3 tho pzrfcr,:nca of a rifle
mqid as a ftncticn of certzin indepýrdcnt varialos 3Vdch tre
there w.2d. It ncxt bocomc3 nccarzary to dofine tee wcrds 'per-
forrance of a rifle Lquid", i.e., the dependont variable, in terms
of a mr'a.=abl w qwmtilty. It is possible to set forth a lar;9 n-m-
ber of such n ,azuriable quantitits but the vignificance of may of
them in mca.rirn; the perform-nce of a squad is debatable.

(a) "ould one wish to consider hita per poond
of a~unition as a dependent variable, he will easily obtain this
riber from tVhe follawingJ datat i4th the presently plaimie battle
load of 22.39 lbs., the firer ,vuld carry 650 roudse of the light-
wiet hiFh-velocit- ar-nmnition or 220 roda of N-1I aimmmition.
(See 3ection II, Part 2, Lor-stical IP•Act and Section 111, Part

(b) It has been deemed for the purposes of this
e .-jiant that the BimificAt dependew variable are tva, rAn-
l$, the ratio of the -nzber of hits to the =mber of row da firt•,
ani the ratio of the nir-ber of diffarent targets hit to the m*'.r
of aits. The forror deperdent variible %ill be called "hit prob-
abilttyej the second dependent variable viii be called *hit dis-
t~ribtion'. (In this definitiou, "distribution' is to be o oad
in the general, rather than statistical, sense.)

(3) In addition to in-estigating the dependence of
squwl performance on the selected inrtponeeat iriables in attack
"and dnfense situations in dayli-ht, the scope of the inveitigation
ws extended to include a defensive nirht situfition and the we of
the fully automatic capability of the Armwlite rifle.

(1) This section the'i reports on the dependent vari-
ables - hit probability and hit deitribution - as functions er the
independent variables - &Tuad size, rifle typo, and firer profi-
ciency, in situations of daylight attack, daylight defense, niiht
defense, and defense using semi-automatic and fully autatic fire.

(2) Sach of the two dependent variables shall be
discussed as a function of the independent variables indlyidually
and as functions of the interactions betueen the independent vri-
ables. Cc.--.ents on the various situations wil be made vre co-
gent.

(a) ae shcv in Table 1, thes n ber of different
targets hit, n-ber of hits, anx number at rouds fired increased
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with increasing squad size in both the daylight attack and day-
light defense sit-"tions; the first in reaslng a3ymrtotically to
the irn" of tar-its available, while the second and third terl
to Increas" linearly wl.h squad size. Wherea, each oi these three
quantities is si,754Jticantly different by the ordinary statistical
tests, their ratiii are not statistically dlfferen&*. One cmn-
ludes thwt neith.r hit probability nor hit distribution depends

significantly on zquad size.

(b) Table 2 shows nwuber of different targets
hit, urwber of hits, number of rounds eiqended, hit probability
and hit distribution as functions of the three rifles for both
the daylitht attack and daylight defenso situations. Here we
find values which are significantly different by the ordinary
statistical tests. We find also that the hit probabilities are
significantly diff rent for the Arnmlite rif I, being 0.357 as
contrasted to 0.429 and 0.447 for the Winchester and M-14 rifles
in the attack sietation, and 0.223 for the Armlite as contrast-
ed to 0.259 for either the Winchester or M-14 in the defense sit-
uation. On the other hand, the hit distribution for the Armalite
rifle in the attaak situation is 0.451 as contrasted with O.426
for the WInchester and 0. 4 32 for the M-1I, while in the defense
situation it is 0.432 for the Armalite contrasted with 0.427 and
0.4114 for the Winchester and M-I11, respectively. liower, these
latter differences are not statistically significant. One con-
eludes then, that in hit probability the Armalits is inferior to
the other two weapons in both attack and defense, and that in hit
distribution in these situations, it canmot be said to be miperior
to the other two".

(a) The dependence of hit probability ad of
hit distribution cn squad proficiency is shown in Table 3. In
this case, the attack and defense situations mst be discussed
iznependentl~j since there were three proficiency levels in ths
former and only two in the latter. The nmeber of dif"ferent tar-
gets hit is not significantly different frva a statistical point
of view for the three proficiaecy groups in the attack phase.
On the other hand, both the number of hits and the number of
rounds expended were significantly different. It is interest-
ing to note that the medium proficiency platoon fired almost the
same ==br of roids as the high proficiency platoon, but in

SThrougout this report the level .05 wa used as a basis for
determin•ng statistical significance.

SThis inferiority of the Akralite rifle may be attributed to
the por eights as discussed in Section n11, Part 4, Mili-

tayEvaluition.
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doin(' so, scored a much lov-•r nm.ub:r of differcnt targets hit (ap-
proximatoly 11% less). Ili lowc0t prof ieincy group fired uiddly.y
expanding appro.xLztotly 11% :moro rounds than either of the two
other, thereby zcoring, 6' =ore hitr than the highest proficiencw
group. Their di3tribution of the fire iris not as good, however,
is that of the highcit proficiency group in thnt they scored sor"
5% le3s different tzrgot3 hMt than the bettcr platoon. Howev3r,
on the basis of t-szs .:hich hava bcen npplied to date, it cannot
be stated that thso!s diffcrence3 in hit probability or in hit dis-
tribution for tho three proficiency g'r•o3 aro statistically 514-
niticant. In the dofc=1iv3 daylight situa icn, Vlsle 3 reveals
that the lonmr proficiency grotip, even with the expenditure of a
eocvrf:at largpr number of rwr , scorcd fimor targets hit and
ferr number of hits than did the high'3r proficiency group, al-
though the latter group evidencd a higher hit probability while
the former a hi~her hit distribution. Again, the diterences are
not statistically difoerant.

(3) It bocomes neceasary next to discuss the varl-
ations of the deponroont variablas as functions of the interactions
between the indepondmht variables. With the three Independont
variables of cquad size, rifle type, and proficiency, there will be
three interactionwl nanely, squad size-rifle com.binations, squa
size-proficiency combinations, and rifle type-prof icianey o-abin-
ations.

(a) Table 4 shois the number of different tar-
gets hit, the nurb of hits, numrbr of roui•ds expended, the hit
probability, and tLt hit distribution as functions of both squmd
size and rifle typo. W3 find again that the total number of ro a
expanded tended to increase in a sorw4uat •i.moir fashion with squad
size being statistically indepemlent of rifle type. Moreover, re-
gardless of squad size, the number of hits scored by the Armalite
rifle was matmrially less in every case than that scored by either
of the other two. The same conditicn holds true for th nmber
of different ta.'gets hit.

(b) It is interesting .o observe that in spite
of the mureliability of the Winchester, uhich vill be ccmented
on at greater length subscquently, this rifle compered favorably
with the H-14 both in the number of bitu and in the O.ber of dif-
ferent targets hit in each of the two da7light tituations urder
consideration.

(a) A L•t,Ay of Tble 4, then, revaý that in
both attack and defense situwtions, the hit probability for the
Az=-lite is appreciably loor than for either the Winchester or

3a
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M-14 i.hich are gcnerally copyrirablo; vhcreas tha lilt diotribution
for the threo rifles is not sicnificantly differcnt in a statisti-
cal seorze, thaos conclusion3 being indapondo:nt of equad size. Mhen
one multiplies the product of the hit probabilities of the table
and the exp3cted battle load of 650 rounds per man for the Win-
c-hester or the Armalite, or of 220 rounds per min for the N-l by
the niubcr of firers, he obtains Table 4a V.aich shows the nMmber
of hits expected tabulated by rifle for the various squad sizes
in both the daylight attack and dayligjht defense situations. Col-

n h of the sam table, which is headed "Targets Expected" is ob-

tainmd by dividing Column 2 of Table 4 by Colur1 4 of the same
table to obtain the nizwbor of targets hit per romid expended.
This ratio th3an is multiplied by the total nctwer of rounds avail-
able to the squad in the standard battle load to yi.eld the entries
in Col%= 4 of Table ha. Table 4a shows clearly the fact that the
squads armed with the light6eight rifles in either situation can
be expected to obtain a greater nxber of hits or to hit a greater
nuaber of targets than squads armad with the M-14. For example,
a flv-r.an squad armed with the Winchester can expect a total of
1225 hits and 647 targets hit as contrasted with an eleven-man
squad arm.d with the 11-14 which can expect a total of 986 hits
and 354 targets hit. (See Figures 25A -'D.)

(d) Table 5 shows the saMe variables as have
just been discussed, organized as functions of squad size-profi-
ciency con-binations for both the attack and daylight defense sit-
uations. This table tends to reveal little that is now. The less
proficient squads, regardless of size, tended to expend more rounds,
scoring thereby in half the cases tabulated a somewhat larger nm-
ber of hits than the more proficient squads and in three of the
eight cases tabulated a somewhat larger number of different tar-
gets hit than the more =woficient squads. Generally, the hit prob-
ability and the hit distribution were both higher for the more
proficient squads than they were for the less proficient squads,
regardless of squad size.

(e) rable 6 shows the usual variables organized
to display their dependence upon proficiency-rifle type combina-
tions. Again this organization of the data reveals little that
is new, but it does serve to emphasize the fact that, regardless
of proficiency of the firer, the Armalite rifle has a loier hit
probability than either of the other two rifles; while at the same
time it tends to hove a higher hit distribution than either of the
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other two,ý.

(4) Table 7 s=aarizes the results of night firing.
It will be observed that evon though the targets were indicated by
flashing 1i-hts to simuilte their firing, the nwber of hits vith
no battlefield illxL;uition -s so low as to be without signifi-
canoe. Althouth perf or.ance L'roved appreciably wben the battle-
field vas illuminated by flares, the number of hits scorod ins
still less than 8% of the rounds fired.

(5) Table 8, which su arizes the suiificant eon-
olusions of the iveAtigation of technique of fire, is particular-
ly interesting in view of the conclusion drawn by the opinion poll
that Ghe ArmAlite rifle on full automatic at 100 yards in to be
preferred to either of the other rifles at this same rango. The
data presented cVare the Armalits on fully automtio with the
M-14 on eemi-automatic at 100 lards. Under these conitiows, we
find thit the Armalite, firing 819 rnumds scored 71 hits on 27
different targets to cbtain a hit pro)ability of 0.087 and a hit
distribution of 0.380. The M-l14, fired semi-autowtically, exp•ed-
ed 235 rounds to score 127 hits on 31 targets, rielding a hit prob-
ability of 0.379 and a hit distribution of 0.244 .

SAll data on daylight defensive firing were gathered as fmtctiong
of range (100 ds, 200 3s,, 300 7ed). An a,•a.ms of rifle
squad, or rquad performance b7 range rewala nothing that im
germane to the objects of th:!., experiment and hence is not re-
ported here.

I
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AP MMDIX 1 TO =CTIONI III, 'PAJRTl VC =ML~S

VEAIT1 FAMLTrE

Altho'if weapon fail,,re was, not, and .hquid not, be deemed
an independent variablG in this investigation in that the experi-
rwnt ua.s not designed to take it into cognizance, data on xeapo
fail•.xe vre gathered during the daylight attack and defense
pLAses of thin G.perimint and are presented in Table 9 (A) a)i
9 (B) as a matter of record.

41
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APFMDIX 2 TO MCT1ON III, PARn 1, ANALMXIS

U•E OF BIFODS

The use of bipods with both the Armalite and M-14 -,s given
a crsory examinatinn in the defense phase. Analys1s of Vte sta-
tistical results indicated no unwnuable improvment in accuracy
of the weapons %hen equipved with bipods.

42
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APPM-NIX 3 TiO SECTI1-1 III, PAfG 1, PAI!LLY&13

UJSE OF TtL Lf~TI~

The voc of tra ccir miiainition tidth the M-14. tiz3 e.-mmir -A in
tho defense phase, at xiilit uirder both non-il)vv'Anatcd ar~d fli~re
i1l.ndmted ccrur~tlans, with tha objactive of inv:. iipitino the
value off Itracer in improvin{g hit cmp:.bU'0ty. Fromi emxminatimc
off hit scores obtained at nigbht it'th trzactr. it would scemd the
effect, if any, on increasing hit. capability ims raxrginal.
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TABLE 4A

HIT-EXPECTANCY AND TARGET EXPECTANCY

AS FUNCTIONS OF SQUAD SIZE - RIFLE TYPE

Column No: 1 2 3 4

Squad Rifle No. of Hits- No. of Targets
Size T Expected Expected to be Hit

5 Winchester 1,225 647

Armalite 988 538

M-14 425 227

7 Winchester 1,630 764

Arm alite 1, 455 714

M-14 568 272
9 Winchester 2,257 941

Armalite 1,872 801

M-14 771 329

11 Winchester 2,691 956

Armallte 2,165 858

M-14 986 354

5 Winchester 746 424

Armalite 627 343

M-14 267 141

7 Winchester 1,022 472

Armalite 909 425

M-14 374 166

9 Winchester 1,373 515

Arm alite 1,175 489

M-14 428 172

11 Winchester 1,566 598

Armalite 1,352 500

M-14 528 180
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TI'A 1;L; 7

S.. ... DEI'E""fl- SITUATION
SOUAD 'I{ uI' 01,x1.\:4c. •' - NIR;IIT DI":..... sIIATo

No II lure ination Flares

Rifle No. of Rounds No. of No. of Bounds No. of
_1:__ Fired Hiits Yired Its

Winchester 4194 16 4127 315

Armalite 4406 28 4259 249

M-14 4316 29 4359 258
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TABIZ 9 A

Rims sTOPPAGES DITlPorG DAYUGHT ArrACK

(LB TED BY CAtLSKS

Winche-,Ie4  t~ria~llt -14

Toftl number of weapon rtun - 374 3A4 384

lomber of rum with ncm or more .stopages - " 35 41

CauNe. Of etoDM&ee:-

A. Weavonf alhre-- 70 Is

1. Round did not fire %roke
flring pin) -- 13 3

2. Felled to eject -- 30 9 11

3. Shell would ot chamber -- 3 3 5

4. Bolt t- closed-- 1

5. Failed to feed - 11 4
6. Broken pWrO - 4

7. No reson given (bolt fell
apart, extractor pin came
out. brokna hand guard) -- 7

3. Bolt stuck cled - 1

3. Prsonnel failure -- 3 17 21
1. Safety on -- 3 3
2. No round In chamber (after

changing magazine., round
was not chambered) - 2 2

3. Rum out of ammunition - 1 2
4. Failed to firn lolt not

closed)-- 3
5. Weapon not assembled 1

correctly--
6. Ma•asine not seated - 3 2 10

C. DBd a ,munitioa-- 0 2

D. Unknown 3 S 4

ToWl Rums with Stoppape -- 7 43* 600

r Breawa doe not add up to total
beftme 9ooe run had two or more
dlfsrwt types of ,ktP9age.
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TABLE 9 D

RIFIZ STOPPAGCI DUPWO DAYLIGHT DUEINSE

"(LTED UY CAUSFS)

Winchester Armsait. M-14

Total -mnb-r of weapon runs - 327 337 337

Number runs with 1 or more stoppages - 64' 340 8

Causes of stoppages:-

A. Weapon alurs - 11 33 6

1. Failure to eject - 45 12 1

2. Broken parts in bolt - 12

3. Failure to feed - 9 7 2

4. Trigger stuck - 2 2

5. Sights loose1 - 1

6. Bolt failed to close - 1 4 3

7. Round jammed in chamber-- 1 4

8. Firing pin not striking ammunition - 3

9. Double feed - I

B. Bad A•munition - 3 1

C. Personi faftz - 1 1
1. Magazine not seted - 1 ,1

D. Unkown-- 2

Total Runs with Stoppages - 75* 35* 8

•BreaklMwn does not add up to total
bemuse some runs bad two or more
dhfierest tpes of sfnppags.
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2. tOI.OIZ;CAL PIPACT

a. Introduction

The anticipated battle load in amanition, for a
soldier armed with tha M-14 rifle, consists of 100 ronds of am-
muition in five 20-round ingazines plus 120 rouns in two bando-
leers, for a total of 220 rounse. The weight of this weapmu-

munition eoibinaticn is 22.39 po=nds. An exainiation of the
lightveight high-ve] 1"--rifle-ane nition cambinations revsals
the followings

(1) 1.0h s Aobeat load weight limit of 22.39 pounds,
a soldier arwmd with tm ýAmalite can carry 125 rounds of ammi-
tion in five 25-romd wgazines plum 52h rounds In bandoleers (to-
tals &9 roud).

(2) With a oovdat load weight lit of 21.39 powda,
a soldier armed with % Winchester can carry 100 rounds in five
2D-rowd clips plus 552 rounds in bandoleers (total: 654 rous).

(3) Matchin, on a rsous-fo-ro/ basts, the -
reuty envisioned N-lb weapon-usamition load for tPe Individual
soldier (rifle plus 220 rounds), the soldier armed with the Arm-
lite and 220 ro•s would carry a battle load at 12.20 pouds.
this represents a weight decrease of 10 powds in the riflemans
overall omat lead.

b. Discvislon

(1) The ey factor In c=Varisou of the Lightwelght
.igh-Telocity System i. the amnitlon.- Ing capability of

the comat soldier armed with a weapon frcm either systsm. idtth-
out add4•ng ay waight to his combat load, the rifleman armed with
a lUghtwoiht rifle can carry alucet three times as mah ai•,
ton as the riflemn armed with the M-14 (apprwozmtely 650 roua
w 220 rounds).

(2) MWe effect Of logistics on squad ViSe iWdIcatee,
as pointed out in the foregoing analysis, that squad armed with
either of the lightweight rifle system are awe effective than

ds of even mach larger win armed vith the *-lJ rifle, when
the criterin of effectiveuso is the nher of bits epected

% port c Project No. 2787, US Army IT'antry Dowd, 27 May 58,
S3luation of Sufl Caliber Rigi.Veloiuity Rifles - Arm~lite
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the number of targets expcted to be hit. It has already been
stated that the five-rktn squad with tha Winchester will b -rper-
ior to the eleven-man squad with the M-lb. Thi3 fact dies tu
of itself determine an optirrmn squad sire in that an el*ven-cm
squad armed with the Winchester rifle will be r';*rior .o the
five-man squad armed with the same rifle. ConsequenLly, a deoi-
sion as to sqv-d size must be based on other considerations,, .
span of control.

(3) It should be pointed out that the foregoing
statements concerniLr' aqxd effectiveness dealt only wiih the
miber of hits expected or the number of targets expect,, and
wre not based on the comparative lethalitise of the twc wiprx.

3. OPMIoN POLL

a. Introduction

Two different but complementary types of Infor-
nation were obtained from the Lightwight High-Velocity BRie
experiments Objective data in the form of measmed or counted
quantities, and subjective data derived from an opinion surve
of the troops engaged in firing. The analysis coataineS in
this section pertains to information of the latter category.
An objective treatment of the subjective data has been obtain-
ed through mathematical analysis of responses to vritten questim-
nalres,

A copy of the questionnaire used is coatained in

Arzmx C.

b.e bults of Military Questiomnaire AnalZysi

In collectingu information through the military
informatim questionnaire, the following procedure ws used:
First, responses were obtained from all men takin part in the
experi•ent as firers dvring the period 15 August - 19 December
1958. he responses mad to the questions at the termination
of this period (when the firer had completed the attack phase,,
but had not yet started the defensive pibse) are called win-
itial" mamints . They are the opinionw obtained from the
man before they had fired the ful omse of the experimet.
Opinions were again sampled following the period 23 January -
22 l 2959 (,mfirers bad completed the ful couse of
the expecant) Toese are called 'finel' wmaurm ts. Opin-
iows at the van after having fired the full ooas• of the ex-
perimt are compared with the earlier opinions In order to
Itdicate trends hich developed with Increased and mae varied

lL. ~ 1- I.¶WL L U1NLT

rST AVAILABLE COP f



experience.

Initial measuwevents wore r4oe cn a total of 16
questions (Qu~cn-" 1 - 16 of the questionafrO included in
Annex C). Fir•al r.eurcmcnts were rede on the saua 16 questiows
and on 12 afi-fortal qucstionts (Questions 17 - 28 of the question-
naire). In the finai meas.urernto responses ware obtained froa
22 of the 103 men--nad previously responded during the initial
measurcments. In addition, 10 men two participated dUrin-g tr
of the experiment were sampled. The respowes of all firers we"
tabulated, and tests of the statistical significances of differ-
ences were conducted. The reaults, as presented in Table 10,
are shown as percentages of responses to the variotu categories
of answers posible for each question. In addition to the first
28 questions (which were based on weapons preference), 6 open-end
questions were asked for the purpose of investigating opinions on
advantaes anti disadvantages of the weapons. These will be an-
alyzed in paragraph (9) below.

In compering changes in preferences between the
initial and the final reasurements, the statistical signifi-

cance of differences in the indicated praferences for rifles
was tested. This comparison cas poessble on the first 15 ques-
tions carmton to both sots; the questions are divided by this
test into two groups, those in which preferences awng rifles
changged significantly (Category 2 - 8 questions). The six-
teenth question (Q. 16) was not related to veapons, as such,
but to caliber of weapon used. This is discussed in para-
graph (3) belov.

(1) Catesory 1 - Initial and final rres of
9 differngifmuica~nt.

In all cases itre opinions changed signifi-
cantly between the initial and tho final moaorents (Questic.
1, 2, 6, 7, U1, 1 and 15), the chances wre consistent in in-
dicating an increasod preference for the Armlite rifle and de-
creasod preferonce for both the M-14 and the Windiester rifles;
This is sho- in Table 10, where the data, in the form of per-
centaloes, are reported alon- with the levels of significance
associated with teo difforencos botween inltial and final re-
sponoes within each particular suvoy. It is of intorost to
note that ono-half or more of the riflemen rated the Armalita
best (the most preferred) in each of these seven questions on
the final rating (given after the exporiwnt).

(2) Ctago~ r_2- Initial and fintl rifle pre-
fornco,•not, difering si~nicantly.

Nhert opinions did not chan•e significantly

60
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I
botien In.tial and final wasurements, three patterns of re-
firrncos may be observeds a. A consistent and over*4t ming
preo rence for one of the woapons; b. - An equally consistent
and o-rimbtelm•dng rejection of one of the weapos and. ., to T
ui.md case in uhich there is both a preferenoe for" one ealpon
and a rejection of another, but neither is 'overwheling'a. The
data are pzreinted in the three sections of Table U.

(a) Strong preference for one Lmpon.

In the uppermost section of .Table 1p,
It ny be seen that there ws evidently a strong and persist-
ent preference for the ?4-14 over both other rifles on the itte
covered in Questions 3 in"13 - i+Aew relating to 'uightsm and
to Raccu'accu , .

(b) Low preference for (reJection o amo.
weapon.

In the center section at Table Ul it my
be seen that there was evidently a consistent rejection of the
Winchester rifle and relatively equal preferences for the other
two rifles with respect to.Questions 4, 8, 9 and 14.

(c) Mixed preferences.

The responses to the remaining two Item,
Qnsstions 5 and 10, Indicate consistent rejection at the Win-
chester (but not as strong a rejection as in (b) above, and a
xed preference (for the Arm.lite regarding *grip", and the

)M-14 with respot to the 'ease of cleaning in the fieldw).

(3) are~r Yorsas mm11 caliber (.1)

Initially, there were no siViLficant differ-
ence in preferences for the larger or saf caliber ammmition
(p > .80). In the final analysis, there rs a sUtistically
significant preference for the sU calii (p <.01). That
In monsistant with the general preference for the Awlt rifle
that apparentl 1 developed during the course of. ezo-wntation.
(S o Tble 12.T 1

(4i) wbapons preference after w~oriineuA-tion.

In Table 13, a sm rx. is presentd .of the
data obtained by &d.nztraion of the preference qneationnire
dining the period following the co~lstion at field e4erinients.
tion in March 1959. Statistically significant differences in
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pretfemoes war fowd to exist (or all 27 Item. Inspection
the Woetezed pr~o~reooe oolvm ot Tble 12 readily lea" to
£ abort m.ws-y of the tfininge In germral, the firers after
bvine ompleted the experimnt preferred the Azmlite rifle and
rejected (had lowmrt prferences for) the Winchester riftle, That
In to says incraiy three camm (Questions 3v 13, and 26) did the
firer cletr1y prafyer the M-14 rifle ovr the LArmliteg in all
other oame tbey pof vd either the Armlite orwr both the M-1i
ad the W3nhbeater, or tey pretfrred the Armlite ad/or the
N-14 ao the ieter. Theme preforenme are dlmpmeed n1
order, following Table 13o

() Arm•ite clearly preferred or other two.

No. S*o.c

2

5Grip

6 Um of lmdin

7 Speed of loading

9 Same f dimasombly

1 lbooll

12 Quick return

17 east0 o011

20 Aouray In full utomatic

23 Liked bee by Axperimte os

2W aftio we in ni~at .00oht V/0 flin

25d Wet deaid2y at 100 ya-f.

2hem my be Itmrpreted to iuicate a gsm*L
pr'efwm for the Armalite (Qmwtiow 2, 59, 6, 7, 9, 23) ad a
specific preferene for this rifle umed an fU asatic fire
(Qretiwe 11, 12, 17, 24d) o at, short distamo (Questin 25d)
i accuW my be le Important than speemd ot fire.

* Se pumrapq^ (6) below.
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tI
(6) M-I clearly preferred orer other tw.

Q. No. Subject

3 Sights

13 Accuracy

26 Most d-adly at 300 yards

In general, it appears fro the firers' pre-
ferenc that they believed the M-14 to be the most accurate rifl*
(Q. 13). Their interpretation of "accuracya here wg evidently
heavily weighted by their opinion of the reletive quality, from
the firer's viewpoint, of thUa rifle's sights (Q. 3), ad pro-
bablY I not intOrreted to mean bench accuracy. They also In.
dicated (Q. 26) a preference for the M-lh rifle as being the mmogt
deadlY at 300 yards6 - a distame at *ich firing accuracy and
sightse Ay be considered quite important elnts of deadlinmsN.

(7) Armelite aid N-14 preferred over Wine. AMtr.

Q. No. AC

1 Feel

14 Durability

8 Ease of getting ready to fire

15 Overall infantry we

18 Last trigger bcklash

19 Worked best ln rain

20 Most mlfunctions on full autmtio

22 Host other firers vould =at for
oombat

25d htbeh We In night cmbat vithobt
Sflar e8l

27 Most deadly at 200 yards

These my be interpreted as a gwaral rejectio
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ofthe Wnchster rifle relative to the other to weapow (Q. 1,
8, 15, 18, 22, 25d, 27), and a specific rejection at the Anchter
cO &lU item dealing with durability and dependability (Q. 4s, 14,
199 20). O rejection o the Winchester I further fllatrated
In the respoe. to several other queetionu wbere the trmalite
ms clealy preferred awr the M-14 uhich in turn ma clearly
pe t~rz over the WAmcbester (Q. 9, 23, 214d, 28).

(8) !tiom relating to night omit (Q. 24 am

r mr-s It flares are being vied, fires
pref n ot to ue tracer ammition. If flares are not being

o.•d, firers definitely prefer to fire autamatic, In both cases,
gram"moc an' far Armalite ower M-14, and both ove the Wid-

cheater.

(a) nI!ht comat with flares beIng ped (Q. 2,).

1. Na $tatisis uigdtwacs (p,> .20)
in p•efers•es for autcmctic (60 percent) Twsm seu-eutamtic
fire (40O percen).

2. Prefer (p< .01) not to fire tracer sk.

. No differece (p> .10) In preference
for bIpAd (17 promet), sadbag (38 percent), or mitbe (4•5 per.
cOt).

Ii. As kreviously s+tatd, a deflulte pre.
finmo (p < .M) for Viing Armlit (70 percent) oam the &2-
(30 prcsmeO), ean either af these oa the MWcheter (0 perm' t).

(b) 1.dit combat ,ithout flare (Q. 25).

L Preference (p <.0M) far autintio (76
percent) eism sd-asu tic fire (24 percent).

2. No statistically siuzflcut differ-
sm (p > .30) in pr"eee s fo tracer (59 pe ) or na-
tamoer sm-mtion (2 perczt).

S. ?,.: IL. L'+"•+r.+ (9 <,"CO tom Im
at mitbw bdpod n(0a a %wm ut) % )JLth o
alang (34 percent) ewr "w 0 percent).

k. Defit pmferme (p <.M) for

° I
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Armalite (62 percent) over M-14 (35 percent) and both of these
over the Winchester (3 percent).

(90 2gtnions concerning major advantages andi dim-
advantages of the rifles.

At the time of initial masarementa of pro-
ferenoe, all firers were asked to list what they thought were
the mjor advantages and the major disadvantages of each of the
three rifles. Again, at the time of the final measurements of
preferences, each firer respoxding to the Military Information
Questiomnaire w.as asked to list what he thought wes the one most
important advantage of each of the three rifles and the ova most
important disadvantage of each.

The first advantage (or disadvantage) listed
fir each rifle by each on was recorded, and the tabulation of
the things listed during the initial measurements wa ccwpaed
with those listed duAing the final msaswe~ets. In making this
ccmpsriAs, the responses were grouped into four major categories:

1. Items relating to sights range, or

S2. 
Item relating to !M ip tt balanoe,

3. Items relating to milfuctimos,
safety, or dependability- and

4. A miscellaneous grouping of items
such as acaliber, eighteof ammuition, ease of cleaning and
disassembly, automatio fire, none, etc. The group were de-
vised principally on the basis of the results obtained with
the que•tiocmnire proper; i.e., with the results presented
abov, in paragraphs (1) tbrough ().

In no case did the opinions (advantages or
disadvantages) change between initial and finl maureuMnts.
That Is to say, essentially identical advantages (and disad-
vantages) were listed for the three rifles with the aws fre-
quencies dwIng both the initial and the final meas"rme.tw
Because of this finding, and for simplicity of presentation,
only the results of the final measuaimatm are presented be-
lowIn Table 219, (Advantages) and Table 3, (s.).

S(a) W•aor advantages of the LWT weapons.

The data presented in Table 14, Im tcate
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that the mJor advantage of both the Armalite and the Vncbester
bad to do with the lightweight chFLracteristics of these two wea-
pown. Typical of the cotmnents nade, and of the items included
within the category, xWeight", were the words: Oweight", Obal-
ance', Ifeel, "gri,-p",e"asy to fire", easy to load", etc. The
najor advantage credited to the M-!14 had to do principally vith
the preferred eights w that riflt; typical comments included
reference to "eights", *accuracyN, "long range", etc.

(b) Major disadvantagee of the LWHV weapons.

In Table 15, the itens listed by the fire_--,
as mjor diidyantag%, of each of the three rifles are sumaried
Interm of the sa 1 four Ceeral categories vsed above. The men
apparently thought the major disadvantages of the Aralite rifle
onre related to the sights and the range of the weapon, and to
its accuracy insoar am accuracy in affected by sights and range.
Mw major disadvantage of the M-14 wea listed as it weight and
its hmAlIng ,aract-.1stics (including items such as the slow-
neo t' 1 ading, aukta Iesi of magazine, etc.). The ncbester
riflets iAaJor diti4vArige we nearlr universally listed as re-
la'td to It& derprx* 4-"4t 1 , ;.W±er, its lack af dependability)j
typica3 -' i•e cnmets ii ere wcrds rich U "fragile", "mil-
fWctionau, 0'2dependable", "not safe", "weak bolt", etc.

Nreeaps the most remarkable thing about
the data presented in this section is the consistency with Aich
they agree with the findings reported in the preceding three sub-
sections. It is apparent that these men wio had the experience
of handlin and firing all three wepons show a preference for
the lighter-weight of the LWV rifles - they Indicate this both
in nazin• weight', etc., as the mior advantage of the Armlaite
end the Winchester rifles, and In naming it as the major disad-
vantage of the M-114 rifle. It is also apparent that these mn
prefer the type of sights found on the M-14. rifle to thosfound
on the other wapos, and it ms the sights of the rmalite that
us given as the major disadvantage of that weapco. Finally,
these men apparently rate *dependability" highly, when judging
weapone of the tyesaed In this study., and their rejection of
the WInchwtr (of. sub-section 2s, above) Is certainly based up-
an their belief that the veapm us not dependable an indicated
by their l2iting tkis as the major disadvantage of that rifle.
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of of-

1 ?Peel Initial 1~ % 5h% !i0% p <. 01
Final 32 50% 41% 9% p <.02

2 re igbt Initial hi3 30 23 !*7 >.1c
!'iral 3'81 3 is (.01

;as~*.of t'dtial hi2 57 19 24 .ra
Load i - Fina 1 32 88 0.331 .2

7 eed c,' Iitial 43 5) 13 23 ( 02
'arl.L.1 FI-Al 32 91 6 3 <(.01 (.01

11 Ruc-ulI Initial 103 117 21 30 > O% < .0
FInail~ 3 9 <.:01

Return ftnal 32 56 25 19 - C5
1 1 All Initial 'a3 2 19 e o <.1

jAround rInal. 32 56 Wi 0 4e.01 (0
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Lmeve of

4aestien 'lre -,', r "4Ts1ificanee of
or of .

SW 'atinC !!-trs Armalite v1-lu "_nch_,_ . "4thM•n Bew~vn

:1-'t Initial 43 0 6 px 5nýot 1
Final 32 311 71! to >30

13 Accuracy Initial 1:3 0 17 < M .0.5rimn1 32 6 1 1 3 <, .01

L Dar- Initial h2 31 67 2 .1 01
bility Final 32 V7 53 0 < 01 >,20

SEase of Initial 43 35 53 12 < . l1
getting Final 32 47 50 3 < .01 '

n~iedy

9 Ue of Initial !3 77 19 "5.01
Mass.- Final 32 69 28 3 <.0
somly

l11 Dpend- Initial h2 31 69 0 4 .01
ability inal 32 3 66 0 < .01 ,?0

5 rp Initial hl 51 39 10 .01
."nal 32 69 19 12 4:01

10 Das of Initial 4 37 W, 19 6 0

C'lean-

Lam vxm swzza cuz (a. 2.6)

-"10 g

F~mal 32 2 4 6 U
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table 1.

PmCY!MrAOZ o r W TO RAT -M3S OlMIM EACH
Or M 10~DIhATZYE'lUMNS AFTER Efl'RI-i ?Th:TTATICN.

I.EV.1 of Predominsnt

questi kn -i c rjeec
llimber l~b~ect li A~L nchester ______

1 Feel 50% hi f 9% e- .02 -

2 esight 1I1 0 16 .. 01 A -
3 Sights- 3 91 6 (.01 H -

' Durability V7 53 0 e .01 -
5 aip 69 19 12 e. .01 A -
6 Easeof Loading ý- 9 3 IN .01 A -
7 ped of Loading 91 6 3 < .01 A -
8 Ese of OettingRedy L7 50 3 < .01 A -
9 Useof Diasasembl~y 69 2S 3 .*0 1  A 7
10 Baseof Field Cleaning 29 55 16 <.05 - -

11 Recoil 88 3 9 <.01 . --
12 QuickRetun 56 25 19 o50 A -
13 Accuracy 6 91 3 . .01 M -

Sli Dependability 3A 66 0 <.Ol -
15 Over-all Inf. Use 56 Lh 0 <.01 -- "
17 Least Climb 65 U3 23 4ý001 A
18 Least friger Backlash 53 39 9 ".01
19 brked Best in Rain 67 33 0 <.01 --

20 Accuracy on 1•ll Auto 68 25 7 -. 01 A -
21 Most VAlf. oa fll Aut( 11 lb 75 <.01 -
22 Vo'n moat ame wouald

want for combat 63 37 0 <.01 --

23 ""~ liked best by

D~rmtr79 21 0 <.01 A -
2hd Rather use in light'

Coksbt with Flares 70 30 0 <.01 L t!
25d Rather use in Might

Combat w/o Flares 62 35 3 <.01 -- _ _

26 Most dWdl at 300 yd 12 88 0 N.'01
27 ost deadly at 200 yd 53 !4!. 3 --
28 atjN ~ o st <d.oi A Of

tf Vere were 32 resp!ondnt o e que a ire a All rei!3 relded
during the Initial measurements. There were omissions that reduced the total nm~.t
of respondents for certain questions: Qaestiona 10 and 17 aft based on 31 anmer
sheets, Questions 19 and 22 on 30, 1kaestion 23 on 29 responsesl (mestions 20 ane 21
on 28 responses.

t A predominant preference was defined as a preference so stro•C that there was a
statistically significant difference (at the .05 IeMe or better) between the weapon
for (or against) which the preferenc. existed and each of the other two riffes.
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PM =-rA03 DIS~rUTION OF Mr 'S OT ME AS 11=1 0NON MOST
IDPORTL~r *DVLrAGQE" Or !FACI CF rTr,? CAMVDAT33 ýIZAPN3
BT 32 FIRM~S QU=TCNt A"T 02RI~AIN

*-Tcaon ______

__________________ ArmalUt. M~-141j 4nche'uter

S&~hts (incl.
Accuracy && Id

Balance, Ted 6
and (raip) 69 53*

Dependability 166 0

Kasceiianeous - 0 38

3um of Percentages 100 1%)0 100

IAmber of Item~s 32. 32 32

na-~m&ix= values

FCi CiIC"IAL USE ONLYF



t. 'rTable :

F%'AGE (F M'.")~: C -? 17'Z, A.S r" "

MOST DCORTAr ,T5A:VA7rrA'r " c A*!.&e u OW 0?r (A:.T-
DATE RM52 DT 3? PR•.•R• U•7C- AT.. .•Z ,'TATTC5

. "{enpon

Ar•.alitc Y-14 "11nichester

Accuracy and
Range) 75 0 0

Balance, Feel

and Grip 3 66* 0

Dependability 9 3 91*

Miscellaneous 12 31 9

&m of Percentages 99 100 100

Mumber of Items 32 32 32

* - maximum values
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. tMIITAY V•ALWATI

a.Introducetion

This llitazry eval5mtion of -the results of the LWHIR
2bxetimnt consists of a discu Ic of observed factos of mili-
tary sigificance in light ot the foregoing scieotific aMn .L-
tary amlyes.

b. Objective 1: .Rmct of the LWVR sstem oan wuad

Frimrily, adoption of the lihtweight ih melocity
rifle systm would permit a maller sise equed to have reater bit
capability thean the prsmet-day oleven-an squad (MU5 7-17C), arm-
ed with the M-4i. In particular, a five-an squad armed vith the
iabsoter ligbtwit rifle, carrying 22-1/2 pols In arms and

ainition pm ma oculd expect to sawe u to 40 percen more hits
and aotdm approximately 2-1/2 times greater bit distribution than
the curren eleven-man squd armed with the M-14, also carrying
22-1/2 pouds in aim and auntion. The advantages at a maller-
sled squad are obvious - easier to control and moe obile, easier
to traport and easier to spply. The greatest advantage lUes in
the soono of manowr that can be realized throhug reduction In
squad eise. Ad anl this can be achieved *hle at the sm tim
increasing the sgped hit potential. Squad strengths of five, six
or seven mm ares uggested as candidate ieds* to comider in con-
Junction with the Lightweight, High-Velocity Mfl seytem. In

am titutin a five-man squad for an eleven-an squed on a given
frontage the qwstion my arises 'iIty not double the frontage
and still retain the eleven-mn squad slse?N Ts anmre ofcenrm
spen oa control. This exeriment ves conducted on three ranges
varying from 90 to 110 yards In width. Through contant obeer-
vation, it becam apparent the average leader had weasbed his
limit in trying to tactically control a squad spread across this
fro.tage. Another question my be raiseds Oft not iturate a
100 yard frontage with an eleven-mn squad?§ The obvlm anmwr
is that such a deployment would increase vulnrability through
over-conenstration azd would not be ecanoial at m ra This
last point seem critical *= ofuldering the 03 Aro via I vi• -.
the potential e*ny. Admittedly, may other factor- met be con-
sidered in i ng the fM- determination of squad se Including
expected attziticA rate, other armmnt requirements, logistial
suOyart requirut, tactical rlozibility and envisioved squad
Missions. Military evaluation at this experiment Indicates a
smaer wised squad would appear adequate to do the Job *mn arm.
ad with the IMHR syStem.
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c. Objective 2: To comp~re tie efrectiveness of squads

(1) Hit ProbabIlity

As judged by percentage of hits per mind tired,
the D wr of hits scored by the LWVR -Rystmvn coiparable to
that scored by the M-14. As a result of military observations and
opizion poll of the using troops (Sei Section IlI, Part 3), certain
opinions my be ventured to explain this.

"(a) troughout the experimnt, certain weak-
"inso.o were noted in the candidate rifles of the LWIVR cyst.m.
Te Winchester which ms comparable to the Mo41 in hit capability
had an extreme breakdown rate, particularly when fired on full
autoatic. In fact during the experiment all the Winchester spare
pe•tc were consumed, and of the twelve Winchester rifles original-
2y available only three were operational at the terMination of the
"epierivent. This deleted the Winchester from the lait few days
of autowtio fire runs. As a result, the troeps lost confidence
in this rifle and rejected it conpletely as a rifle to carry in
ooabet (See Section III, Part 3). However, the Winchester rifle
has eany desirable qualities. First, the Winchester is as ao-
cuate as the M-14 and is the outstanding meber of the IAWR
system in this respect. The Winchester has no noticeable recoil
whe fired on full automatic, and is a fraction of a pound lighter
than the Armalits. The sights appear to be a particularly ww-th-
whl feature of the weapon.

(b) The other candiate weapon representing the
ightweight high-velocity rifle system ms the Aralite A-15s,
caliber .222. The Armalite, while significantly below ths other
two rifles in hit capability, was comparable to the N-Us in dv--
ability, freedom from malfunction, and freedom from parts break-
age. It handled well. It did not overheat or smoke, as did the

-149, %hen fired on full automatic. The Amalite became the fa,-
orite weapon of the using troops, who appreciated most of all its
reliability, its light weight, and its coofortable handling uder
all irc-umsntae including full automatic fire. It Is suspected
that the serious deficiency of the Armalite rile with regard to
accuray my be attributed primarily to its sights. The Arulite
sights were the feature most criticized by the exerimentation
firers. A possibility of imroving the si4hts would be to leagt..
on the distance between the front and rear sight (sight radii.)
from the present 18.25 inches to 25 inhes, thereby increasing
the Armlito eight radius by 1/3 and sking it approximtely the
cam as that of the other two rifles. Another possibility would
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be to rGed.es the @W so that the smwng am vlaible a
the target a theM USsitt an In a•.pnent Is 1meaeed. It Is
ales iidred that the uidaJ p and eleysti adjustents ao the
Arm, itte "to art too ooamp2 aud ouW be modifid to anwoac
the s1q=1ioity at the Winchester' esigt.

(a) me e y, a reliable bit capbility sqmal
to that at this W-14& can be achieved f rm the Lightul1 &M 14-Velo-
city ytm tIrOO u o0 I.,tng the ,,trated vyrti. ot the tuo
LMT Rifee wed IA th.l espelmout.

(2) Nit dlstribution

Another result presented threon sceatiUto an-
alyisa the merimt me Othat the bit diwsbbutiam at the
uigtwight bighovelocity rifles me better then that at the x-2I&'.
R1t dIstribUm reform to the total mbewat targets bit dilvdd
by the total wmber at. ite.

(a) A possible explanation for the wswu ar bit
distrbution capability of the LAWR systes Is that the lAihtew

i p;om eould be shifted far noe easily and wrply fram target
to tairgt and ould be 4 limod wer qWidclj than the W-Li Mhu
mp utiam Is sustained by the troop oplaim poll wralm the
firers Ialscated a pefeenee for the Armoanlte rMiae ad mt nt.
ed favorbly an Its might, good grp, w l reooiL. 14dk at e11b,
aMn quick ret• ato alip1nwt. In fact, lak ef @e b and quick
return ow be the factors uhAich allowd the Azulit. eInm spec-
al situtim - m eIan the Armlit., fired an ull antoesati
(in abort bursts), a me qw, - I to the N-li., also fired on full
automtic (in short bute.), at a range at 100 yards - to add.ew
both e hite and a preate r hit distributlom than the S-14 (Us
bble 16). It appeared that the artrom emlative ral ad
rapid oyebeating at the N-14. seriouly doegaded pertarmm %ban
fired oa full awtoti.

(b) From occmtaat abeervatim =m t line dwum
Ing the szpart., it becam e ident that om vith the LVTM ye.

tm u~a vth hei m S14 i l~e recoll aMd lm rate of climb*, long
effective at tonge" of 100 7ard s ad beyood. Ois tia other ban,
*m tabwst autarztio fire (3 to 6 roaM.) wring the LWVR systam
iepn appeared to be effective, partic1larly at a mage at 100
yaws.. Armot facto sch ma noted th'oqh cberutiam am the
Urn vas the adtmti4 fire, tedmiqu 1i~ch the oempting supds
Vm OpLoiYag uIth the LeT rifles dulag t ematio.rl: e rum.

y delibemtelQy aimd the first abort at each bust so that itWOWA #UJ In frot of the target, and by firta a bw.t ef
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to 6 roms they e'ulked the builltet through thes target as the
sols climbed, When the target appeared suddenly fori a few

poinible that mned troop assault would be particularly vulner-
able to thia type of automatic firn. All this would seem to rein-.
forme the promise that every ron armed with an LWV rifle must
have a rifle capable of being set on a cyclic rate of full auto-
matic at the discretion of the individuial rifleman. This is re-
quired In order to exploit the special characteristics at the
LiMYK syste..

(o) In 9VWumry the advantages in hit dist~ri-
bution displayed by the IMITR system appear to resalt from these
eharacteristices light veight,, a better grip,, and an automatic
fire, low recoil, low rate of climb and a quick retun, all of
stiob resulted in a a"i' easily hazziledg, awe controllable rinn.
Potmrt , the most potentially deadly fire technique with the LWfM
systa. appears to Involve short-burst,, full automatic fire.

(3) Night f-iin capa-bi-lities

(a) The representative rifle ot the MM~T
system that ms generall~y the usa as the M-14. Lu hit capabil-,
ity we the Winchester,, caliber .226.. Whesn fired in a series
ato um at night onder conditions of flare illmizaticn,, the
total hits achieved by the Winchester exceeded those of the
N-li4 by 29 percent. It Is believed, however, that under these
p~articular oirovostances this saerority is attributable large..
ly to the WInhstr rifle sight itself rather than to saw in-
haent 111tuoight hig%-vvlocity rifle charactwristic. 2be Win-.
chester euigt appeared to have the special quality of permitting
mawe light to reach the firer's er and of giving him a better
Tim, of the target whien the sights ore aligned unde conditions-
of limited Visibility. Under these sawe circumtances of flare
i11cmdition at nights, both the Armalite and N-li4 bad almost ident-
ical bit capability. Under daylight conditions this special sit.
vation no langer existed and the M-14 sand the Winchester were
again nsarly tbo, same In achieving hits.

The hits achieved by all three rif I types
at nightnder conditions of flare iflination appear to hame
tactical significance. An an emmpl, aqiuds armed with a light.-

Might highayelocity rifle (as represented by Winchester) Uwie

able vo score,, iiii firing at night under flares, fully 30 per-
cent as inW bits as they ware able to scowe Lu daylight.

Inated) wsof the three rifle types deosrtdan aimed bit
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BEST AiVAILABLE COPY



capability at any of the three ranges (100X, 200, 300 Yds). The
hits sored nir ex ded seven per thoumd rods of a i-
tic, fired. The hits seoed were ando and trime sno sta-
tiatloal difference betwen the LMR systm aid the x-l4 (See
Uable 17). Since snany tactical doetrin., asoasises nigbt oper-
ations, it seems desirable that the squad be capable at defend-
ing Itself at nS*t, preferably at ranges geater than 50 yards.
It is sugrested that this could be acomeplished in two ays. The
defensive capability of the squad at night could be ehanced by
keeping the squad battle saw under continvow illu natin, or
by placing within the sqmud an area weapon capable at augnmiting
the destrutive firepower organic to the squad under conditito
of restricted visibility. In this regard reference Is rde to
Final Jbp - Evaluation of xnIBLI(K ) (Mxoo, ac 58TIo).

Ia. AIDS TO TI30

a. Tracer Aawnition

Observation of the results of tracer fire at night
(using the W-14 coyd) under both iflunated and non-illuinated
oce•dticos did not indicate that tracer had any sigidficant value
in increasing the nuxsr of hits per hm•nred rove fired. It is
recognised, hosever, that tracer has value in designating ad out-
linin targets and taret areas.

b. Bpd

Th use of bipods wsa end nod with the N-2h and
the Arvlate. The revilts me"? negative. In aocomting for
their lov s•es with bipods, the firers felt the biods act-
ed as a drag on the rapid shitting of the rifle from target to
target and also Impeded quick aining.
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TABLS 16

EI3,rTINtt AT 100 YARD -.R&UOE

54UN SQU&DS

RIM NUIKM AEXILIT Art-15 4-

1 11 19

2 34 17

3 24 15

4 23 16

S22 13

6 38 18

7 44 32

8 32 19

TOTAL M. Or HITS 231 2I

AVEUAE NO. OF HITS 28.9 28.6

7?
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TA=LE 17

S]3=Z]D PRM M PRnP•nR,, .• VAW - S!11-AM0ILIC

s0 !nAR FIARM
S... . a•Hits Rr M

Total Total Nr Hita Fired Night/
Ir lda Er Per d nt Fords
Fired site Eds Hits Fired Fired hfgz

v 16 4327 315 .0763 .5%.

A 11006 28 4259 249 .0-95 26.2%

X 0316 29 4359 258 .o592 22.9%

100ID

v 971 7 M5 117 .1318 27.•%

A 8Ia9 16 209 124. 25.36

x 1010 10 1174 122 .1039 2.11

200 ID

v 1330 5 n72 82 .0700 21.2S

A 1358 11U98 70 .0584 2.3

m 1455 7 I0 85 .0708 2.5

V 193 4. lawo 86 .0o47 3.8

A 2199 ? 1969 55 0279 2863%

R 181. 12 1985 51 .025T 94
am t
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A~n= A

LMINR EMR2X WORT

DESkCS O? EMPC•)

Dewigna and schedules of the experimntation are prmented In
detanl in the amceoding tables of this scto

Details of the arrngment asi sequn c of target arrays am
Mlstrated in the figure immdiately following (lace A-2).

In a1l table., the designations W A, and N refer respective-
1- to the ,.nchester, Aialite and -lI rifles.

A-1I.~
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D==.• OF EMMU•T

Anln K FLit Ma-CMQ C MS. DA iLi T

SDArT t) 2 3.4 5 6 t t? a 9 :1 o U )1•2:
I I I I I I

tt t t I t
* RJNI ". 2 3 1. 2 3 tt 2 3 ' 1 2 3t

lU, a Ui sx I ArVSs o I f is I II I f $ I t I I t
'target IllI &•lmd' '& t 'targe • t ' Sq~d t t
'AaLy Size 'lim oAn7 81.6 ' tSIo t

1 ? 7 1 A 9 W X4 A 3 ' A N W I 1 U 0 XWtII I I f f I I
'1 9 W X A 7 W N A 3 . 'A N W IUA N WI

2 5 W N A IU W X A 2 7 #A N W A NWI

'AW''WX1'NN
II I I

2 AWNAW'I'WN' M7 'NAN X 9'W0 WA

tI It

'1 71 A A W'.'NN3 9 'NAN UV W A'
I I I I

3 I I I U M A N

'2 7 NW '9'MAw'2 7 'WA'1W' W AN:
I U3 A A V X W[ M It3 9 fM A ) 7 W W A

2 9 N W M f A A W 2 12 W WA I U IN AN'

I f I I I2 9 N W X( 7 A AL W 2 U1 IW W Ak • A N

3 $ w x 2W1.'AAW A I W W 9 A N A X

U I N W X 5 A A W 1 9 W A t 7 1 M A,

A-3

FOR OFFICIAL USE ONLY

t.. ..... .._



r4 EItW E ~ A31 44 4d4d KNunn 3I23 484404

I" % -tv .4 0% fl t4P10 ONft ft 04.0404,4 P %

C4N :38a 39 E 444 W 4 1* .0x ) 3 : 4444

. 3 ývu :i KNEEx t 4444 x~K 2 x x 414 1 44

P.A~. .4l%9.U. .4 V% %A 0, W% 0

A41 f ý Ný 14 ft4% i4. U 0% f"~' 0d4 4w pq 4e

c ;a Dig ;, x -4-9.4- -4-4.-4-4X . -0 4. x z

ý it:i 3 Nq EE .4444 x .x ý EZk -44-44 xzx

-4 1 i

04~$ P4fr ,P .4 .4N P %p P4 0% P.4P4 P4

w m,,, -4*. w%

a O m 4.4 f"I ON m t4 N#44. ftt^-t P 0 "f

-d )Vc~i lA@ :t a .41 01 .4-0.*9 4~ % p4Vuz t-Nl

-4 .4 -4-4-4 0

.................... - --a ~

N ft fnr om 4f "f. oN O 4C
,I~ 

,' 
C4 C.



CTI
!)Ervm rnkA3z: S7'!T-AU"!VkTr rlr ?WiJ NTPrI-

t t

1 r A A 2 k

2 A A I n
'PlA'rOON .. 1 ? ,PLATO! n ...... 2 '
' Target •.uad - ' Zarzet Squad
'Array gic 'Aray Size ....

' 1 II AA 2 7 AA
'1 I AA 2 2 LA,
' 2 •' AA ,1 5 LAA
t 2 7 LA I II A A

If
' 3 .1 'I " 2 7 M '
' 3 5 ! T t 2 9 M M
, 2 9 *-. It 3 5 m m
' 7 '1 f 3 11 M M

SIt
' 2 11 MH , 3 7 If 14 *
1-2 5 M Ht 3 9 iw I

3 9 E: M , 2 5 -f w
1 3 7 ti t 2 II w I

'1 1 A 2 7 AA
'I 5 AA 2 9 AAk
'2 9 A A 1 5 A A
'2 7 AA it n AA

'3 U1 "f 14 2 7 M M
'3 5 1UTl 2 9 M M
'9 1, 3 5 m m

71 7 W ' 3 11 MKM

2 II M H 3 9 IfWW
2 5 MM 3 9 7V
3 9 MM N 2 5 IT '-
3 7 1: 1! 2 1U ! W1-t

A-5
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DEF7S PHL3S: I'rH-AU~rt~ArTf ME, IMUT~

nuAi- hu , t m m IlJIIIIIIIII1 [I

o Day 3 , _ nayh ..
! !y

tPLAOON 1 2t PLA'JN 1 2
.target Squad " ;ar et Squad
tArray Size , Array Size t

3 11 MM, 2 7 W V
3 5 mNo 2 2 WWI
1 9 MK, 3 5 W w
I 7 MMv 3 11 W I

2 11 AAt 1 7 A A
2 5 AAt 1 9 A A
3 9 AA, 3 5 A A
3 7 AA, 3 11 A A

1 II 'd'' 1 7 M M
1 5 IIt, 1 9 NM M
2 9 ''ll 1 5 MM,
2 7 't !I 1 11 MKM

11 m M11 2 7 V W
3 M, 2 9 w
1 9 H 1, 3 5 wv,
1 7 MMo 3 Ii V4

2 U1 AA 1 7 A A
2 5 AA' 1 9 A A
3 9 A A' 3 5 A A
3 7 A:' 3 II A A

1 w1 w' 1 7 MMN
1 5 ww' 1 9 M M
2 9 W J1  1 5 M M
2 7 ' W' 1 11 MM'

A-6
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- III

Mom uni umnew m -amme u.w

Army 3 Si, Ma fle RMpod Axt 39 Vrus

1 %7 Nx so /J2/3str cer

1 7 at'9 it nso 1 /tracer so

2 5a7 N so Pau trader No

2 7a9 It so Pal otre NO

1 7 A ie so traer Iso

1 A T" No trace go

2 5 The NOsm b Us N

2 -l A T so tsrae Us

1 7 A To sotraom so

1 9 A so so trcer Us

2 5 A No trace Us

2 u A Us Nstmw Uo

1 5 r7 N T"e 2/3 tnes Uso

1 t9 x ye 2/3 troe Uo

2 of7 Nx Toe hfltradero so

2 7a9 x The tracel1 r Uo

1 5 t7 N Te 1/traeru The

1 7at9 x Mile 243ae Mile

2 5at7 N The t�acer TINe

2 7of9 TN r tnew I"

A-7
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I ! ! ! III1

-- ~r ; ,,•.

91 7 , A , es
A Ie

2 9 A a
3 A Yes

S11 A Yes

5 5 of 7 v if Tes

6 v 7of 9 t N Yesa

7 I 7 A NO

8 9 A No

9 5 A , 10
I0 11 A lb

11 5 of 7 M , No

12 7 of 9 m NO

A-8
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DSSION 07 EXP.fl2:fr.

fl EF!!A=- AU7ýT7IA 7TC -'f )ArTL!T5

I I

'PLAT0ON 1 2 FIPATOC0 12
'I'aget Squad 'Target Squad
'Array Size I Array Size .

:- 5 W 3 - 5 A
1 9 :3 9 A
: 7 1. 3 7. A

1 II t 3 11 I*

2 5 A 2 5 If
2. 9 A -2 9 14
2 7 A t2 7 V
2 11 M* 2 11 M*

3 5 1A
3 9 W 9 A

:3 7 if 1 7 A
t 3 iU 1* :1 11 14*

: 1 11 14: 3 11 .

1 7 A 3 7 W -
:1 9 A 3 9 .4

1 5 A 3 5 '4

2 U1 H* 2 U 1* :
2 7 W 2. 7 AI
2 9 W4 2 9 A
2 5 w 2 5 A :

3 11 M* 1 IM

3 7 A 1 7
3 9 A 1 9

13 5 A 1 5-

*For these particular runs, the squad was. armed with eight M-14
rifle or semi-automatic fire and two K-1 4 rifles on automatic fire.
M"ese substituted for the eight M-1 rifles and two BARs assigned
under ROCIh (Reorganized Combat Infantry Division), TO&3 7-17c.

1-9
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L M . .. . . . . Aun~i n~z nn! n g

(Livted Amut -redu.ed from
140 ronds per firer to 80 rou)

Target
Arry Squad SlsO 1.f

3 5 A

2 9 A

1 5 A

2 9 A

3 A

3 9 A,

2 £• A
1 9 A

A-10
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40 4
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DESIGN C7 SUflM==

D',t£'3! PflLSE: iM-11i RILE, '"T-AUTCMhATTC TM
R~2hB.3,A: %TICAd'JSMT-AU"rK1ATTC FIRE

;'anxct' 3uad 'Rifle ____________of __Fire_

'A~rmfy Siz e ' 0 d,, 2C00 ,d~ I0 GO

111 7 'A SA 'SA t A

'2 '7 1S' Si' A'

'7' MH Si' Si' Si

'2 '7of 111 A tSA SA At

'2 '7ofl 11 M SA Si SD.

2'17 'H M Si' S' Si'

'1'7 'A 'SA' A 'A'

S1 '7ofll 11 M SA I 5k I Sk I

'2 '7 of1' A 'SA I A A

pVT ~. 'LE COPY
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rVATA F0%,"

Lhis annex contains the forms used by the data collectors and
hit ematers to record the information obtained by them during each
of the 559 runs in the L1"41R experiment.

The forms are self-explanatory with a few exceptions, listed
telow:

a. ""irers index" refers to the relative marksmanship
proficiency standing as derived from pre-nexperiment firing.

b.* ,Span numberw refers to the relative position on the
line cf each firer during each rwi.

c. "Weapon type and number" refers (in addition to the
rifle type) to the special number given each rifle used in the
experimeit.

BEST AVAILABLE COPY
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(;Ircl•o• V*therl ClI •J7 PuA 7 Iring got SolId moder•te

Circle ar..P d 1 2 'nriteo I 'cr.th: # Cf L-.y •f Ycnth

Circle .Zrwn#: 1 2 a 4 5 6 7 A 9 1) 11

Firer's 1wme - ______er!ln1 I__________

Runv F YIr,1s Inrxex Platoon #_... ...

Circle .'¢apen Type •nd #t Arhlite I oWinrchester Y24

1 2 3 4 5 6 7 8 9 10 11

# Cf Rrunds Iusued T, Firrt

Flace "t' in Blank Lt•" Irsirli that Woapon !a Set for ýemi-Autormt~v

Circle # of Yen In Squads 5 6 7 8 9 11

I.=I St&7ting Tin : 1,-urs MinXite_ _

TARIIZT Circle # of Chc.r.k. if Circle # ,f Circ'.e # of •-ReMs
# !bunda Fired No Fire Stomitgeu or Fired After Whistle

nr Write r if Write 0 if# our 'rite # if # ot
SN-t listed N',t Lioted Listed

1 0 12 3 4 5 6 7 8 - 2 3 4 5- 12 3 _

2 0 1 2 3 4 5 6 7 8 91 2 3 4 5- 12 3_

3 0 12 3 4 5 6 7 8 1 12 3 4 5_ 12 3_

4 0 1 2 3 4 5 6 7 8 1 2 3 4 5_ 12 3_)

5 0 12 3 4 5 6 7 S9 1 2 3 4 5__ 12 3

6 0 1 2 3 4 5 6 7ti9. 2 3 4 5 12 3_

7 0 1 23 4 5 6 7?9__ 12 3 4 5 12 3

hz-7.arkszs Nat,re mf Failure or Durngo to Weapon

Causes - .- P.Cult:_I

Recordera Naze: Serial _

REF2~Adc3

•,2 BEST A\Yj{",, ýL COPY
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DATLI"MT ATTACK (EHt Count)

Circle Rang #, 1 2 Circle Weapon Types Armalt.
Winchester

DAI•T s Month . ct Day of Mnth____________

Circle Span of 1 2 3 1. 5 6 7 8 9 10 11

Circle Target Arrays Aled White lu

Plateon____

Run Starting Times Hours _______nutes. ..

Target Circic "bufbr of Hits Scorud on each target, or write maber in
Namber the blank opsc3 if the mmber is not listed.

1 0 1 2 3 4 5 6 7 8 9 10

2 0 1 2 3 4 5 6 7 8 9 10

30 1 2345 6 789 10

4 0 1 2 3 4 5 6 7 8 9 10 _

5 0 1 2 3 4 5 6 7 8 9 10

6 0 1 2 3 4 5 6 7 8 9 10

7 0 2 3 4 5 6 7 8 9 10

TOTAL _

COU am. ... .. SERIAL 190.

FZKARZ•t

bESj AVALABLE COPY

B-3

FOR OFFICIAL USE ONLY



LAYLIG PC~.i; D2:J ;%~u.omatk Flr,.4

Data: 31.0"0* #___ of da: mv -ihJ ____

Clr~cl3 targi4ap act 2 3

Run _ 0 Circle 0datoon: 3

Circlof #of M'M in squad: 5 8 7 8 9 11

Circlt. w.3apon typc and 0: Arwxadito V~inchstir Iv. 14

1 2 3 4 5 8 7 8 10 1

Fir ;.r'Is nam 0: Se_____________3rial #

# of rounds tssNued to firer: ___

Place *XQ in biwic aftor inasu.ia", that w~axrn Us .ti fir -tatomade flr.:-

Rtn starting timeu: L&'o-.Lwb ____I.i

Circle # of stoppcag.s or write 0 If # wit 1n1.3W:

1 2 3 4 5 G 7 8 0 1C -

# of rounds flree bhs Lat at i-d of zuu:____

Remarks: Nature of weaponi fzIlure or !ýnasso__________

Cause:________ RC3Ult ___________

Genccz3 Commentai

Rocord'.?'s nMMO: _____

B-4 ETAEIDECP
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DAnhImT FrITon ran= (sead-Autemstic rire)

Date a xenth 0 --- of day of month
Circle target s..,quenoet 1 2 3

Fun # _ Circe1 Platoon Ot 1 2 3

CirclUef mn in s uadt 5 7 9 11

Cirvle rampon type and is Armalt. Winchester Mu.

12 34 5 6 7 8 9 10 11

Firer's name .Serial #

Sof rounds IssuLd to firers

Place *IX In blank ifter insuring that we'pon Is set for ser-t-eutow-t1v
f Ire: I_____

ft startine time S Fours •Inutes 0

Distarce to Circle # of rounds firted Circle # ef stopp-ges

tarpge (yrds) or write # if # rot li:ted or write # if # not listed

30 0 1 2 3 4 5 . 0 1 2 3

200 0 1 2 3 4 5. _... 0 1 2 3 -

100 0 1 2 3.A.. .5 . 0 1 2 3 '

# of rounds firer h-a left it end of run: -
Reaumrks: ?kiture of vwcpon f-ilure or d _ _ _ _ _ _

SCause: _ .aults

Gener•l Commet• s

Roeorder's nem$

BEST AVAILABLE COPY
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Ctrcl! w~e~h,.t: C A 'Uy ua- R~ani4: J A Coad I od~roW
Lte1: )Ahnb * 0 c..y Aiti u ____

CL-cL L, ,&s-qgz; -- 1 3
RunG ____ Cirzi qa.Lpntof:z0 1 2 3
zizcktolm~nt @.U&-:u: G 3 7 1 11
Circ.,: t~st~me ti flA4 itc (yS, 300 !, 1~ iJw 40

~.LkWWa.o typ, ArmIaliti incastater IL 14
Plau IX *to buiam~ vlt-r tn.uring tha al. Wit asit-ch and wiring axa in"Ak

an'; Ilu g,-X. Vae~atiig- ;, J.4Ln. _

71~s.c~.. Sarz Afl~vat.K: Golurs ______ Plaut~e _____

Up ) com,)iJa of a run. writt4 bofhtb th rmi.a;3r %ad tha starUng tim. of that
ru -s th4 rwcaim-vz char asn.; tba; pi- an "X * hzr~t: -

:A GaZ Zcaa~e 0 d b~ta or writ. # Ui 0 nt Ustad

1d 1 ~3 45 ___

1 J 3 4. 34
3 1i 3 34 5 __

4 0 1 243 45
6 J 1 2 3 4 5 __

d a~ 1 3 4 3~s _____

7 0 1 3 345 __

J0 1 2 3 4 5 __

10 uJ 1 2 3 4 5 _____

11 G 1 2 3 4 5 _____

1. J 1 21 3 4 G ____

1I L 2 3 4 5 _____

14 t3 1 2 3 4 5 _____

is 1 2 3 4 5 _____

18 1 1 3 4 5 _____

17 1 2 3 1 5 ___

is 1 2. 3 4 5 _____

143 1 2 3 % 5 _____

kv0 1 k~ 3 4 5 _____

21 u 1 2 3 4 3 _____

12 3 1 2 3 4 5 _____

3. 1 Z. 3 4 5 _____

210 1 2 3 4 5 _ ___

25 ,1 2 3 4 5 __

2s6 u 1 2 3 4 5 _____

.7 0 1 2 3 4 5A _____

250 1 2 3 4 6
1 ~3 45

Ao 1 3 4 5 _____

31 1 1 2 3 4 5 _____

32 0 1 1 3 4 5 _____

1Io.ordir'e nsm.j:_______

BEST AVAILABLE COPY
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Ctrces wc~athor: coo'l rco!d ratsioig 1'wyclet?
m~oon pbasc: ,aft quarter bal f&A

]Date: ),ýMth 4 # of (lay 01 rzoat~j
Circle targA sfque~u: 1 2 3

Run ___ 0 ircia pk.±ooo: 1 2 3
Circle c7faanz-ijx1: 5 7 9 11
Circle dietanci to firing ILno Oprj): V'C -2 0C 125 G0

Placa O*, in bian% r:~ t~~uihat @3 hit asitcbei andi wLing are Intact

&W~c In good c,!erati~g c-Adtim.

Tti e -ocordwrz tr -ttoppod ________ ;.' IlUt.8 _____

Rim starun; Jinq :boua __I.tmae ____

Woc comPletioU Of a run. cater specified Infor tiou cn the rco-rder chart.

TAAGAOT Zi:ulrLof iitor # If 0 Dot Uz

1 @1 23; 5 ___

3J L 4 5 _ __

3 1 2 3 4 5 _ _ _

I 1 i2 3 4 5 _ _ _

1 2 3 45 __

8 2 4 5 _ _ _

13 3 1 2 3 4 5 _____

141 2 34 5

17 0 1 2 5
18 3 1 2 Z 4 5
19 0 1 2 Z, 4 5

23C 1 2 3 4 5 --

21 ~ 1 2 3 4 5 _____

;22 1 2 4 5 _____

23 (9 1 2 3 4 5 _____

25 ~)1:~ 4 5 -

03 C 1 2 4 5 _ ____

27 3 1 2 3 4 5 _____

28 2 1 2 3 4 1I _____

22 1 2 4 5 _____

30 . 1 2 3 4 5 _____

210 1 2 3 4 ______

32 ~.1 2 3 4 5 _____

TCTA. ____

Racorder's nomes ______________

B3-7
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LWR EU-1T?1T PRCRT

CPInION POLL

This annex contains a copy of the "Military Information Check
Sheet" used in obtaining opinions on the candidate rifles from 32 of
the riflemen who participated in the L:4R experiment. th" sample
siZe wa3 not larger due to attrition to the original experimentaticn
forces brought about by transfers, illness, leaves, etc.

BEST AVAIt HLE COPY
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I AM 14l

M APT TWIORMATION CRM TrC

(Last) (First) (Initial)

Pleasean~ierthoseDAT3 COTLETM_____

INSTRUTIONS

Please answer these questions after you have fired all the
weapons. Tour opinions will help decde which weapons are "best"
for certain purposes.

Please give a frank answer to every question. Some of the
questions will be hard to anser. For examplef you may think
that all three of the weapons are about equal in certain things.
Even when this is the case, force yourself to make the choices
that are asked for. If you wish to explain any of your answers,
please comment in the spaces provided.

Thanks for yor help in this very important project.

BEST AVAILABLE COPY
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DITR-TICNS

Put an V in the space that best describes your opinion.
UiT o do not find an anrwer that exactly fits your ideas, put
an X opposite the one answer that comes closest to it, or
write in your own answer in the space provided for comments.

1. Some rifles seem to be better balanced than others--they Just

"feel" right. ,I&Ich rifle did you think had the best "feel"?

Armalite 'Wnchester M-lI

The best rifle was (check one)......

2. Some people like a heavy rifle and others prefer a lighter one.
I4ich rifle did you think had the best weight?

Arnalite 'Winchester M-1h

The best rifle was (check one).......

3. The sights on these three rifles are a little bit different from
each other. hich one did you think was best?

Armalite 'inchester M-T4

The best rifle was (check one).......

l. Some rifles seem to be tougher--can "take it* better--than others.
'Which of these rifles do you think would stand up best under combat
conditions?

Armalite Winchester 2l-hi

The best rifle was (check one).......

5. Each of these rifles has a different kind nf grip. Most people
prefer one kind of grip to another. Wthch grip did you like best?

Armalite Winchester M-1l

The best rifle was (check one).......-

BEST A\AILA[LE COUy
C-3
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6. Some rifles seem to be easier to load than others. Which of
these rifles did you think was easiest to load?

Arnalite Winchester M-1.•

The easiest rifle was (check one).....

7. Yoiuve had a chance to load each of these rifles. Whlich one
coul~d yma load most quickly?

Armalite Winchester N-us
The quickest rifle was (check one).... -

8. Besides loading the rifles, yom had to do some other things to
each of them before you could fire--for example, release the safety.
'Wich rifle was the easiest to get ready to use?

Aruialite Winchester. K-li
The easiest rifle was (check one)s....

9. Each of these weapons had to be taken apart in different ways.

Which rifle was the easiest to take apart?

Arnalte Winchester ,-14

The easiest rifle was (check one).....

10. Some rifles are easier to clean in the field than others. Which
of these rifles was the easiest to clean in the field?

Armalite Winchester N-lh

Dhe easiest rifle was (check one)*..... -.

11. Some rifles have greater recoil than others@ Which rifle did you
like best from the point of view of recoil?

Arnal~ite. Winchester M-14

The best rifle was (check one)........ -

12. Some rifles are harder than others to .get back on target after a
round has been fired. Which of these rifles seemed best-- that is,
returned quickest?

Azeahite Winchester

The most accurate rifle was (check noi)

C-4- BEST AVAILABLE COPY
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13. Probably You nale bettr scores with one of thtez rifl~e than
with the others. 0ni11 one ,eerd to be mo:t aeccate for you?

Arn-alite s in:hest~ r 1-

The mrist acýurate rifle was (check one)

I-. SOme titles Nust seen to b- noro r•e2r:ndable than others. Cthers
can't be trasteo so -,a ch. ,Chi:h of thec rifles se:eed to o to be
most dependable?

Ar-nlit; in trr F-Th

2!e -c7t dcen' e rf was .......'(c..eck one)

I1. In your opinion, which of those thiroe rifles would be the all-
around best one for the infantrl to use? 7y to consider all the
thirgs that are i:'!cortant to :.7i -- weiight, long and short range
acc-aracy, d'::enrabllity, ca:e of use, calibcr of armmunition, and so
on. W'hich one ro .-ou thi-Ok would be .... t?

Arnalite "inehep5tpr M-lVh

The best all-around rifle would be..
T71.ke one)

16. If you had a chcice between (1) a iar-or caliber round (such as
.30 caliber -- the standard %A70 round) and (2) a smaller caliber
round (such as the .21 caliber WTinchester round), which wuld you
prefer for conbat use? (check one bcn only.)

Prefer the larger caliber ari.•inition
Prefer the srnller caliber armuniiticn
-Hve no preference between the two

17. Some rifles are likely to "climb" when they are on automatic
fire. Which of these rifles did you think was best (climbed the
least) when on automatic fire?

Ar'.arlite "Zlnchester 1.-14

Zhe best rifle was (check one),......

18. Some rifles have trigger backlash. '.hich rifle did you think
had the least trigger backlash?

Armalite WInchester M-l1.4

Least trigger backlash (check one)...

BEST AVAULABLE COPY

C-I 5 E

FOR OFFICIAL USE ONLY



I
19, Some rifles work better than cthcr rifles when it's raninrg.

"W?'ich rifle did yvu think worked best in the rain?

Ai".'tite '-Ini.ho-vter I'-114

Worked ba.tt in the rain (check one)..

20. Scwe rifles ,.ay fire more accurately than others on full auto-
matic. ' •hch rifle do 5-u thinc fires most accUrately on full auto-
matic?

Ar-a-ite- Winchester ...--h14

Yost aec•-rate on full autom-itic....-

21. SoMe rifles %ay mnlfunctlon nore often than others on full auto-
Latie? lhich rifle do you think m•tlunctions most often on .ull
automactic?

Arnalite "¢inches&er M-14

Yallfulnctions most, often on full
automatic (check one).............

22. In combat, which rifle do you think most o? the other ,wI-
Sfirers would want to use?

Amalite "tnnchester M-14

The rifle they would like bpst is
(check one)----

23. 'Ihich rifle do you think is liked best by the people -mnning
the experiment?

Armalite "Anchester M-lh

The rifle liked bebt by the people
running the experiment is (check one)

24. If you were in night combat and flares were being used:

a. '7ould you rather fire automaticall.__, or semi-autonati-
cally ?(Check one)

b. Would you rather fire tracer ammunition , or not fir3
tracer ammunition ? (Check one)

c. Wtould you rather use a bipod for your rifle or
sandbag. , or neither ? (Mheck onFeT-

d. 7hich rifle would you rather use, the Armalite the
N'inchester -, or the N-14 ? (Check one

-BES AVAILABLE CO"'
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1. 11 ;' rW. r fil- lti~ 3 or n~ot fire

c. &i y cu r-i" %:; n tice! f,)r yvur rifle cr, a

J.Thhr.4 ' yo-, r-tthor uzso, ths Ar'-.alite c h
or the 1:-11 ? (C~;eck on7,

26. '-..ich rifle rY~c'iths is -'io:-t dfadly at 300 yards:

2The Ar,7al te *!-e nhete or the M-114

(C~heck cnc)-

27. 'Ni1h -ifle do yc-i thirnk is 77o:;t deadly at 200 yards:

2-.e Am-alite tc Inichester -, a: the M-1J4
(CZ-eck one)-

23. 'Ihich rifleŽ do Ycu th2kis mnost deadly at 100 yards:

Mhe A-,mralte ,,te '?L-ic!.c:ter ,or the Y-l11s
(Check one)-

29. Give what you think 13 the cra m~ost irportant advantage of the
Armalite rifle.

30. Give what you think is the onn most irportant advintage of the
Ainchester rifln.

31. Give wha'. you think 13 the cie rost, inportant acvnag of the

BEST AVWOKE CON~
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32. Give whiat you thiink is thi une %,ost i: portant dsvnto of
tic .,rmitc rifle.

33. Give what you thin]: 13 th3 one most imortant i1sadvantage of
the 7.ainchester riflc.

34i. Give what you think is the one most ijportant dizAelianta e of
the Y-14 rifle.

C. If ym will be transferring to another military unit within the
next few weeks, give the name of the unit to which you sill be
assigned. State whether PCS or T'Y.
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