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ABSTRACT

The Lightwoight High-Velocity Rifle Expariment tested the
performanca of various sized squaas firing the M-1lh rifls, cal-
iber ,30 (NATO), tho Winchester lizhtweisat rifle, caliber ,22L,
and the Armalite lightueight rifle, caliber ,222., The objectives
were to deterrine the most effective squad size, the most desir-
able rifie gystem, the best fire technijus {o be used, and the
optimum combinztion of these factors,” Over 500 firing runs were
made ¢n attack and defense rarges. e techniques studied in-
cluded all automstic, all semi-automatic, and selected combina-
tions of aucomatic and semi-autcmatic fire, Results of the
experiment indicated that a five to seven-man squad equipped
with a lightweight high-velocity rifle would have a greater
target hit potential than an aleven-man squad armed with ths
M=1} rifle, In this analysis, the lethaliiy of ths Lidividual
rouwnds was assumed to bs the same for the M-l amd the light-
welight rifles.
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SECHIGIT 1

1. DTRODUCLTON

Fundamentally the Lightusight Higu~Velocity Rifle Experi-
maent was an exhauctive comparicon of target hit performance, in
simlated attack ard defense situmations, of squads armad with the
US Rifle M~ll, caliber ,30 (7.62mm - NATO); the Armalite AR-15
Rifle, caliber ,222; and the Winchester Lightwaight Military Rifle,
caliber ,22, The exporimant wes conducted by the US Army Combat
Developmant Experimantation Center dwring the veriod 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
measuremant of differsnces betweon the weapon candidates on the
basis of relative target hit capabilities. Influences of extran-

eous factors ware reduced by balance of the variables, The design-

also provided for objective evaluation of varicuz techniques of
fire under both day and night conditions and investigation of the
effocts of variouz aids to firing, Concurrently in every phase
four different squad sizes wore examined to accumilate data bear=-
ing on the determination of an appropriate size for the combat
squad insofar as the rifle affects squad organization,

2, PURPOSE

As directed by Hq CONARC, the purpose of the Lightweight,
High=Velocity Rifls Experiment was a., "to compare the relative
effoctivensss of variously arganized rifle squads armed with M-1l
rifles and the Winchester and Armalite lightweight, high-velocity
rifles", and b., "to determine the impact of the lightweight, highe
velocity rifles on squad arganization, techniques, and logistics®,

" 3. OBJECTIVES
a2, To determine the relative effectiveness of variously
organized rifie squads armed with the M~1ll rifle and the iﬁnchester
and Armalite lightweight high~velocity rifles.

b, To detexrmine the impact of the lightweight high-velo-
city rifle system on the following:

(1) Organization of the squad,
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(2) Tocuniques of firo.
(3) Logistics,
L. SCOFE

a. In ordor to accomplish the stated purpose af the LVHVR
expariment, USA CDZC investigeted the porformance of rifle squada,
a8 inflvencod by squad size and rifle type, in terms of the ratio
of mamder of hits to puwer of rours fired and the ratio of mum-
ber of different targets hit to number of hits. (These criteria
are called "hit probadbility" and *hit distribution”, respectively.)

b. The followlng areas wers axanmined in the expsriments

(1) guad Size ’
(a) 5 mon
(b) 7 mm
(c) 9 men
(d) 11 men
(2) Rifle Type
(a) winchester
(b) Armlite
(c) M-14
(3) Fire Techniqus

(a) Automatic
(b) Seml-Automatic Fire

(c) Specified Combimtions of Automatic Fire
and Semi-Automatic Fire ‘ )

(k) Tacti:al Phases

(a) Daylight Attack

(b) Daylight Defense ‘

(c) Night Defense
2
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(5) Alds to Firing

(a) Bipods
(b) Tracer Ammmition
(6) TUzer Opinicn of Weapens Tested |
(7) Logistical Irpact of the LWHVR System

S. CORCLUSICHS

a, With a total combat weight per man equivalent to that
plamnod for riflemsn armed with the M-ll, & squad consisting of from~
S to 7 msn armed with the LWHVR system would have better hit distri-
bution and greater hit capebility than the present elsven-man M-l
squad, Furthermore, employment of the smalier squad armed with the

tweight rifle system would permit more sconcmical use of mne
powver on the battlefield, - ‘

b. By opinion poll, the experimentation troops faver the
- LWHVR system, as represented Ly the Armalite, becauss of its demon~
strated characteristics of lightness in weight, reliability, balance
and grip, )und freedca from recoil and climb on full autamatic (esse
of firing). .

o, The Winchester rifle is comparabls to the M-1l} in hit —-
Todability, ' .

de The Armalits rifls is comparable to the M<ll; in re- _—
14abil4ty. ,

‘ o, Both candicdate wsapons of the lightweight high-velo- -
city rifle system are supericr to the M~1li in hit distribution, -

’ - £+ The presently developed representatives of tha light-
weight high=velocity rifle system require the Zollowing iLiprove-
nents befors firther exporimentation with them should be considexr-
eds : '

(1) winchester Lightweight Military Rifle, calider
«22l;, mmst be redssigned no that the compooent parts, including
the boli assembly, are strengthened and mads more resistant to
breakags, to bring ‘he functiomal reliability equal to ar abore
M Of thﬂ x’lho

. (2) Armalite, AR-15, caliber ,222, must be modified
and ixproved, with special emphasis on the sights, to btring the

-3
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hit capadbility cqual to or abovo that of the M-l

g. Autcratic fire with an LVHV rifle app2ara to hava ex~
coptional tactical value vhon tho rifle is fired in shoart bursts
(three to six rounds) on full automatic.

VT e = A R

he Tha attributes demonstrated ty thie prototype weapons
of the lishtiaight high~velocity catesgary indicate an overall come-
bat potential suparior to that of tha M-li. Such advantages in-
clude: d4pherent characteristics of 1lightness in waight of arms
and amamition, sase of handling, suparior full automatic firing
capability, accuracy of the Winchester, and functional reliability
of the Armalite,

$. RECOICENDATIONS

a, That emphasis be placed on the development of & light-
weight high-walocity rifle combining the accuracy characteristics
V' of the Winchester with the reliability characteristics of the 2rm- -
alite, and rot exceeding the weapon/ammnition weight of either.

b, That such a lightweight high-velocity rifle be develor-
ed with a view toward early replacement of current rifles,

¢. That concurrent with the adoption of a lightweight
high-velocity rifles, serious consideration be given to reduction
in the sisze of the present squad with resultant great saving in
manpower,
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SECTION II
DESCRIPTION OF EXFERIMENT

" 1., GENERAL

a. The Lightweight High-Velocity Rifle experiment was
conduzted in four phasess

Phase I =~ daylight attack, semi-automtic fire
Phase II - daylight defense, semi-automatic rire

Phase I1I - night defense, automatic and send-aut.o-
matic fire .

Phass IV - daylight defense, automatic ard semi-
antomatic fire

(1) Phase I, daylight attack, consisted of a aeries
o® 1y runs in which squads of various experimental size travers-
ed two transition-type ranges and fired against silhouetts tar-
gets which were dispersed in tactical attitudes throughout the
ranges (Figure 1), Fach eourse was traversed 72 times by experi-
mental squads, This provided a volure of data for comparizon of
gquad rerforrmance with each of the three rifles under consider~
ation. Dwring the daylight attack phase, the riflemen employed

. seri-gqutematic fire only. '

FIGURE 1 -

RIFLEMEN AND DATA COLLECTORS, ATTACK RANGE -

s
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(2) A field firing range equipped with retractable
(pop~up) silhoustta targets in varicus arrays at three different
distances from a firing line was used for all defenss-phase experie-
rontation (Figws 2), Experimental squads of various sizes fired
each of the three types of rifles egainst the retractadle ‘arget
arrays to their front. During the daylight portion of the defense
phases, 287 firin; runs were accomplished., During the night de-
fense phase, 128 vere accomplisbed. Automstic firs, semi-auto-
matic fire, and specified combinaticns of both types of fire vere
tested on both day and night defense phase experimentaticn,

FIOUSE 2

RIFLEMAN ANTC DAYA COLLECTOR, DEFENSE RANGE

6 .
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2, DESIGHN CONSIDERATIONS

1
i

Since the objective of the experiment was to compare dif=-
ferent combinations of squad arganization and armament, it was es~
sential that the design provide for a determination of the inter-
action effects -= that is, for specific caleulation of the influe-
encss of these factars, one upon the other, in varicus combinations,
By repeating measurements two or more times on each combination of
squad organization and rifle typs, this requirement m aatisried.
(See Annax A, Deaigns of Experment.)

Hmr,; tho experimsntal designs had to take into ac-
count not only the experimcontal factors under direct considerae
tion, but also the influence 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 learming factor assoclated with cone
tinusl repetiticn of a problem, In order to achieve experimental
balance, i.8., and even distribution of these secondary influsences,
the basic experimental factors wers tested repeatedly and in such
eominatim‘a and sequences as to provide thats

- A1l were exposed in virtually equal degree to tho
ocyclic changea of day mentionsd above,

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

6;’ A1l weapon type's were employed an equal number of
times during first and last runs of the day, when experimenta-
tion persommel might be expected to function leut etfectinly.

Posaible differences between squads in avurage firing
proficiency had to be taken intc aceomt for any realistic com-
rarison of squad orgenizations, Individual firing reccrds were
used in assigning squad members so that all squad organizations
within a given platoon wers allotted appraximately equal shares
of available talent, Rotation of individual firers between squad
organizations helped further to balance out this factor. ‘ome
plete rotation was not possible, btut neither vas 1t vitsl, (See

‘Figures 11 and 12,)

3. FIEING RagE3

a. Attack Reriges -
For the attack phase of the LWHVR experiment, two

| 1
 FOR OFFICIAL USE ONLY
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firing ranges vere established at Hunter Liggoett Militery Raver~
vation, Each rangs was roughly rectangular -- about 110 yards
wvide by 350 yards long in actual ground distance, The terrain
of Attack Ranya No, 1 was cemposed of steep hills and cliffs and
was covered with large boulders and thirk tree growth (Figures 3
and L), Attack mnoa No. 2 was alwost flat, rocky, and inter-
spersed with bushes “and occasional trees (Pigures 6 and 7). Each
range rovided a total of 77 tarpets, each targst having three
varying positions within the sama general area. DBy designed ro-
tation of ths targets throughout ths three positions and by alter-
pate use of Ranges No. 1 and No. 2, experimertation forces were
deterred from anticipating target locations, The target rotation
schems and relative dlstances of targets from successive ﬁring
lines sre as shown in Plgures 5 and 8,

Targets on the attack ranges wers of two Lypes:
"E" ~ type, sbout 3-1/2 feet high, which represented ths frunte
al silhovetts of a man in a orouching or kreeling poaition, and
" . type, about 1-1/2 feet high, vhich rapresented the frout-
al eilhoustts of a man in the prone position. The targets were

positicned on the ranges and camouflaged to simulate ensmy troops
on a defensive mission,

b, Defense Range

Frr* the day and night defense phases, a flsld fir-
ing range at Fort Ord wes employed. This range was on sloping
terrain with no undergrowth and consisted esaentially of a
stationary firing line made up of revetted foxholes and tlree
rows of targets at distances of 300, 200, and 100 yards from
the firing lins (Figures 9 and 10).

All targets were E-type silhousttes mounted with
'Y mten of hinges, cables, and levers so that they could be
made to pop-up in various arrays as prescribed by commands
glven to targst controllers, who were located in pits approxie-
mately in the center of each line of targots. The targets wers
arranged in this manpners

Range Total No. Ko, Target No. Targets
Targese Arrays Each Array
300 yards 32 L 8
200 yards 20 2 10
100 yards 10 2 g
8

. .
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FIGURE L

. TERRATN, ATZAGK RANGE NO. 1
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FIGUEE 6
ATTACE RANGE NO. 2
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TERRAIN, ATTACK RANGE NO. 2
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FICURE 8
TARGET ROTATICN SYSIFM, ATTACK RANGE NO. 2
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Tho appcarance of targots firct at the 300-yard range,
next at the 200-yard rangs, and finally at 100 yardg, sirmlated the
edvarse of encmy troops upon the defersive positien zthe firing
line}, The decrease in the mumber of targets appearing at each
succee 1sively closer range similarly repressnted attrition of the
advancing enermy force. For details of target presentation sequence
sea Amnex A,

For n:l.ght defense operationa a ama]l red 1ight, mounte
ed on a stake in front of each target, mrlashedat irregular ine
‘tervals to simlate the appearance of epemy rifle fire at night,
The light system was activated by persomnsl located in the control
pits, The sequences of target appearance wore same as in daylight
‘defense operations, However, during night operations, in the abe
sence of artificial i1llumination, only the flashing red lights sime
ulating miszle flashes could be seen from the firing line., At
night targets were in view 25 to 35 percent longer than during
daylight operations, .

k. EXTERIMENTAL FORCES
a, Proficiency Testing

Before the Lightwelght High-Velocity Rifle experiment
comnced, 75 rifleman scheduled to take part in the experiment ace
complished a conventional transition firing course. The object ws
to sort these men into relative proficiency categories in order to
investigate the effect of skili on weapons performance, Only the
Armalite AR-15 and the M-1} were used in the transition course, as
the Winchester lightweight rifle was not available at that time,

Firing data were used to calculate rroficiency scales,

and the 75 riflemen were divided into three platoons of 25 men each,

based on relative mroficiency. The highest proficiency group was
designated First Flatoon; the median proficiasncy group, Second Pla-
toon; and the lowest proficiency group, Third mtoon. ‘

: In order to increase fan:uiarimtion with the three
.rifle types, riflemsn fired om known-distance ranges in addition
to transition courses,
b. Or tion
(1) Attack Phase
In the attack phase, the 75-man experimentation

force was divided according to relative proficiency into three
- £iring platoons af 25 men ea.ch as described in paragraph 2, abova.
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Each rlatoon vas first arganized in 2 squads cormeszed of 7 and 9

men, plus 9 supcrnuwmeraries, and altornately organized in 2 squads
composed of 5 and 11 men, plus 9 supernumeraries (Figure 11).

On any givon day of the attack experimantation
program, one of the tiree platoona, organized into the various
squad sizes, wagz used for all runs. For the detailed schedule

of experimentation force employment see Exporimant Designs, 4n-
nex A.

(2) Defense Phase

In tho day and nizht dofense phases, 60 of the
experimantation troops tere employed. This force was divided ac-
cording to relative proficiency into two firing platoons of 3G
men exch, Each platoon was first organized in 2 aquads composed
of 11 and 5 man, plus 1 supernumeraries, and alternatsly organi-
ged in 2 squads composed of 9 and T men, plus 1l supermumeraries
(Figare 123.

On any given day of the defense program, ons of
the two platoons, organized inte the various squad sizes, wvas used
for the runs schedulsd for a half-day's experimentatfon. Ths other
platoon was employed during the se~cond half-day., For the detailed
scheduls of experimentation force employment, see Experimsnt De-
‘im, Annex A,

5, WEAPONS
a, aintroduction

Three types of rifles were employsd in this experi-
mants the US Rifla i 14 caliber .30 (7.62m), ths Winchester
Lightweight Military Rifle caliber ,224;, and the Armalits AR-1S
Rifle caliber 222, [

. |

In 1956 the US Army Infantry Board at Port Bemning,
Qecrgia, testad the T-ll, US version of ths Balzian Fabriqus
Nationals rifls, against the standard US Rifle, M-l, caliber
«30. As a result of these tests the T-l)i, redesignated M-1);,
waz adopted as the US standard rifle, 1t was chambered to fire
the 7.62mm NATO round. Sinoe the adoption of the M-ll, American
industry has continued a weapon research program, ths objective
of which is to dswolop a2 lighter, more rugged, less complex, more
accurate rifle for the Army of the futwe, The Olin-Matheison
Cohemical Corparation developed the Winchester Lightweight Mili-
tary Rifle caliber 224, PFairchild Aircraft amd Engineering
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Carporatioca has devsloped the Arvalite AR-1S rifle caliber ,222,
b. x-]l‘ '

- The M-l} is a 7.62m, magazine-fed, gas-operated,
shouldes=type weapon, It has an adjustabla rear peep sight grad-
uatad in meters and a blade~type front sight. It is capadle of
both send-automatic and automatic fire (Figure 13).

FIGURE 13, M-l RIFLE

c. Winchester

: The Winchester Lightweight Military Rifle caliber
«22l; i3 a magazine-fed, gas-operated, shoulder~type weapon. The
_rifles is equipped with a blade«~type fromt sight and a two-position
flipover rear sight momted on the back of the receiver = the low
setting adjusted for 250 yards and the high sstting for L0 yards.
"~ Among the wmiqus features uf this rifls is the short atroks piston
. of the gas system which requires no cleaning or disasserdly dwring
the 1ifs of ths gun, Also, parts not subjoct to extreme stress,
such as the trigger housing, are made of alwminuwa, The rifls is

capable of both semi-automatic and automatic fire (Figuwre 11),
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. do Armalite AR-15

The Armaalite AR-15 rifls, calidber .22, is a magazine-
fod, sas-operated, shoulder-type weapon., The rifle Zs eaquirped with
a tapered-post type front sight which cean bs adjusted for elevation,
and a two-position, flipover rear peep sight mommted in the carry-
ing handle, The rear sight is set for 100 yards and 300 yards
can be adjusted for windage only. Among the wnique feaiwres of

rifle &:v fiberglass construction of stock and handguard, and an

usual straichtlice design of ths weapon from the mazzle through to
the heel of the butt-stock, The rifle contains emly nins moving

Em-ta. It can be fired on semi-automatic and on full automatic
Figu‘ro 15)0

and
the
-

FIGURE 15, AMALITE RIFLE
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A tabular compardson of ths key charsctaristics of
the timee rifles wed in the experimont foliowss

ﬁ.‘.‘ﬁi Winchagtar Armalite

Wateht of wnloaded rifls 0.2 1b, h.9 1b, 5‘.3 .
Welrt of fully loaded |

rifle 10,0 1b. 5.5 1b, 6.1 1d,
Calider .30 in, 224 im, «222 4n,
Overall length #44,19 1in, 37.6 in. | #37.5 in.
Length of barrsl 22.0 4n, 20.0 4in. 20.0 ia,
nus;lo velocity 2600 £4,/sec. 3300 tt./nq. 3300 f£t,/sec,

Maxizmm cyelic rate 750 rds./min. 750 rds./min, 750 rds./min,

Cartridge 7.52un 224 0222
M~59 (NATO) .
Magazine capacity 20 rds, 20 rds, 25 rds,
Effective range 700 yis, 500 mo 200 yds.
Sight radius 26,75 in. 23,2 in, 18.25 4a,
(at 100 yds.)
Nuwder of parts Sh T n

# With flash svppressor
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6. DATA COLIECTICN SYSTOM

a, Data Recording = Attack Phase

In the attack phass, data gatharing was sccomplished
by data oollectors who accompanied each rifleman through the course
(Pigure 16). The following key itams of infarmation were recorded:
number of shots fired on each firing line dwring the S-second fire-
ing periods number of shots fired after ths suspend-fire whisule;
and all misfires, stoppages, breakdowns ar other wsml occurrences,
At ths exd of each run the controllsr officer examined the data sheets
for srrors or omissions and the data shests were then given to the

dlutmlyatainthnrurnmtobocomtod, compiled and charted,
(See innex B, Data Forms. )

FIOURE 16

DATA FECORDER AND HIFLEMAN, ATTACX RANGE

b, Hit Cmmting - Attack Phase

Following each wave of riflemen and data collectors

FOR OFFICIAL USE ONLY
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on ths course, hit countars examined each target, counted bullet
holes, amd recorded the total mmbers of hits, along with the ap~
propriate target numbers. FEach bullet hols on a target was mark-
ed and the run number recorded (Figure 17). When targets became
excessively porforated the hit counters replaced them, The hit
counters were also responsibls for shifting targets to alternate

positions in accordance with the design of the experiment.

_ FIGRE 17
HIT COUNTER AND TARGET ATTACK RANGE

¢. Data Recerding - Defense Phase

Data gathering in the defense phase was Accoupli.shed
by data collectors who were located behind each rifleman (Figurs
18). The following key items of 1n:ormtion_ wers recorded: number

J
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of rounds fired at each target line (100, 200, and 300 yards); and
all stoppages, riafires, breakdowns, or other unusual occursnces,
During avtomatic-fire runs the number of shots fired was not count=-
od directly., At the coopletion of the run, the remmining rounds of
ammunition were counted and reccrdead by the data collectar, Ihs
dasta sheets were than given to the data amlysts in the rear area
to bo checked for errors amd omissions and compiled. (See Annex

B, Data Forms,)

P m&!. *Mw AR
= ‘ 4 ﬂ;;"ﬂ ; » M i &

i mw% wmr,\zf, y

FIQES 18
DATA FECORDEES AKD HRIFLEMEN, DEFENSE RANGE

d, Hit Counting - Defanse Phase

The number of bullet holes om a target was scored in
two vays; instrument coumnt and mamal count. The first hit count
s accomplishad automatically at the time of impact by Esterline-
Angus event recarders (Figure 19). Operations of the event record-
ers were as follows:

Silhoustie targets were constructed of aluxinum and
each was squipped with three micro-switches for sensing target
hits. The thrse micro-switches om each target were comnected in
series to ona chamnel of an Esterline-Angus pen ewent recorder,
Shock waves generated by the impact of bullets caused the micro-
switches to opon, This action interrupted current flowing through
the recorder causing displacemsnt of one of the recorder's constante
ly-moving grapn paper. The data on the graph paper indicated not
only which targst was hit and how aoften, but also the exact time

2
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the target was hit as measured fram the time of initial target
AXPOsSUTe,

FIGUEE 19

ESTERLINE-ANGUS EVENT RECORDER
DEFENSE RANGE PIT

A second or confirming hit count was made by men
from the target control pits who, betwsen runs, mamally counted
the bullet holes in each target (Figure 20), This action was
advisable as a cross-check, and probably produced mare accurats
information than th 1 recorders in view of substantial instrue
ment errar. Instrumeus inaccuracies were caused by such factora
as recording as hits the impact of sand or dirt fragmerts kicked
up by near mlsses, recording only one hit when more than omne bul-
let struck a target at the same time, and breakdowns in the mdcro-
switches or their circuits.
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FOR OFFICIAL USE ONLY

SR Y o e —— i e s /

DT OAVIAL AT
nEa b AVAILAR

[ —




i

P Lt ol S
<

FIGURE 20

. HIT COUNTER AND TARCET,
DEFENSE RANGE

After each firing run, hit scorea from the event: re-
corders ard manual count were campiled and transmitted by phone to
the range controi tower (Figure 21). Esterlins-irngus graphs and
hit count shee%s were collected for subsequent umalysis and graphs.

and data sheets for the fcllowing runs were marked with appropriate
identifying informaticn. .
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FIGURE 21

TARGET HTT COUNT TRANSMTTTED
T0 CONTROL TOVER

7. TYPICAL EXPERTMENTATICN RUNS

&, ..Int-roduction

Because of the repetitive nature of the Lightweight
High~Velocity Rifle experimentetion rwns, the conduct of the experi~
ment may beat be illustrated by typical examples of experimentatiom
rmms on attack and defense ranges, Detalled sequential accounts of
the relevant actions that took place dwring each run are as follows:

b. Experimentation Run = Attack Range

Following is a detailed description in chronologicai
order of a typical experimentation rmm, ll-man squad armed with
M-1l, as performed on attack range:

(1) Squad size and weapon type as scheduled in experi-
ment design ammcamced by data collector,

(2) Squad members names called off,

27
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(3) Irdividually assigned rifles of the designated
type drawn from asrmmition rack by firers, Two partially loaded
clips (30 rounds) of amnmition drawn by each firer,

(L) Each rifleman informed of his reiative position
on the course, ,

NOTEs Chief data collector insuwred througn-
out the daily series of runs that no
firer was agsigned the sams relative
position on the line,

(5) Data collectar assigned to each rifleman. Pre-
1iminmary information recorded on data shests (name, rifle mumber,

Tm pumber, relative itlon in the squad, weather conditions,
ote.). (Ses Annex Bjoa

(6) Sigmal given from control tower to atart run.

(7) Squad led forward 200 yards in squad oolumn for-
mation towmmrd start line of ths attack range. «

(8) Signal for squad to deploy on start line given
by rangs officer (artillery flash and sound simulater),

(9) weapens loaded on start line, selector switchss
set on semi-automatic, safetys released.

(10) Position taken behind firers by data collectora,

(11) Signal to move forward givan by control officer
(whistle blast), (Figure 22.)

(12) Pirst fire cuntrol line (marimd by tape) reached
by squad, A connerted effort was mads by controllers to insure
that every man vas brought up on the line before firing cawsenced,

(13) whistls blast signal to COMMENCE FIER given by
controller afficer,

(1) Piriag positions rapidly taken by squad (gene
erally standing or kneeling positiomn).

(15) Targets fired am by squad.

NOT®: Targets were looated 20 to 50 yards
T from each firing 1ims., ALl were

28
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partially concealed, coveresd, or
camouflapged, Eleven targets were
distributed across the front of
each of the seven firing lines,
for a total of 77 targets cn the
range.

Fl@ IE 22

FIFLEMEN AND DATA COLLECTORS BEGIN A RN,
ATTACK RANGE NO. 2

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

(17) vwhistle blast signal to SUSPEND FIRE « MOVE FOR=
WARD given by controller officer.

(18) Movement of squad forward cont:lmpd wntil next
fire control line (50 yards between firing lines).

(19) Whistle blast signal to commma FIR givan by
controller officer,

(20) Firing positions rapidly taken om second phase
line, Firing on targets to front resumed by squad,

29 -
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(21) At the end of five sceouds, thistle blact sige
nal to SUSFEND FIFE -~ MOVE FOLRJAID given by controller officer,

(22) Sequential procedure described above continmusd
wntil the soventh (300 yd,) firing line reached.

NOTE: During the time that the equad
mevber was firing, the data col=-
lector who was accorpanying him
recorded the nurber of shots fir-
ed at each 1line, the number of
shots fired before the COMMENGE
FIRE whistle or after the SUS-

PEND FIRE whistle, ani any mis-
fires, storpages, breakdowns o
other wnusual ocowrTences, 6,.g.,

man broke his glasses, put ame-
munition olip in backwards, rifle
fired full automatic, etc. Through=-
out the run, artillery flash and
somnd simuiaters were detonated at
the rate of six per firing lins,
These similators wero noticeably .
affective in producing a psychoe |
logical reaction; i,e., they tend- ‘
ed to startle firers,

(23) At termination of firing on seventh lins, command ‘

(2ASE FIEE given by controller officsr. Rifles set on SAFE by firers, . 1
!

|

(24) Data collectors and squad members led to end of
range., Rifles unloaded and remaining cartridges counted into am-
mmition boxes, Ammmition count verified and recorded by data col- :
lsctar, h

(25) AXL rifles cleared by safety officer.

(26) BEach data recarder form was checked by controller
for errars or inconaistenciss that could be corrected irmediately
after the run while the data recc.der and the firer were toamsd to- .
gother on the range, ’

(27) Rifles twrned in, Armcrer infarmed by firers of

any stoppages, breakdowns or other unususl occmrrences, Data sheets
twrned in to data control tabla, Raw data compiled and charted,

HOTEs Aversge time length of rvn: 20
minutes.
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(28) . thwber of bullet holes in each target recorded
by hit counters woviag cro phace behind the attacking oquid, Bul=-
let holes marked and identified according to the number of the puire
ticular rmn, - Target shifted m accordance with design and replaced
when necessary ‘

~NOTE: The target layout and the conduct
of a run were similar for each
rangs except that Attack Range I
was hilly and Attack Range II was
flat,

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

Ce Expar:lmntation Rumn - Defense Ronpe

Pollowing is & detailed description in chronological
omder of a typleal experimentation run as performed on the defenss

Tange.
(1) Data recorders briefed on coming rum, Data sheets

(2) Scheduled squad size, weapon type and fire techni-
que amncunced by data collectory e,g., 5-man squad - Armalite - semi-
automatic at 300 and 200 ~ automatic at 1003 lle-man squad = M-ll =
two on full automatic, eight on semi-automtic.

(3) Squad members names called off,

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

(5) Squad guided to firing line and each man dirscted
to proper foxholes by data collector, Final briefing given to each
firer on any special detail of the coming runy e.g., when to change
from full automatic to semi-automatic, or which men will fire full
automtic uhile the rest fire semi-automatic,

"NOTEs In the defense runs the sqmd
leader did not take pexrt in the

31
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firing but zel:d in the lerder
role, utarilng ia tha middle

of tho firing lir: ard direct-
ingz the altcntion of the squad
to the oncmy forraticns (target
arrays) that apgearcd to the
front,

(6) Position taken behird firers by data collsctors,
one for each firer, Firers! names recarded,

NOTE: Irformation gathered by data
collectors during course of
run included misfires, stop-
pages, breakdowns, any wusual
ocourrencesy e.g., rifle b=
came too hot to handlej in
¢~man foxhole, hot shell cases
from rifleman on left struck
rifleman to the right in face,
etc.

(7) Ammmnition distributed: 140 rourds to men de-
signated to fire full eautomatic; LO rounds to men designated to
Lire aemi.automaticy 80 rounds to men designated to fire fall
asutometic with limited ammmition supply.

(8) Command "LOAD AND LOCX" given from tower by
range officex,

(9) Riflemen alerted by squad leader to watch for
appearasce of encmy (targets).

ROTE: Target controllers in the
pits were alerted 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 transmitted to
pits by a separate public
address systen,

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

(i1) Cowmand "THWEE HUNDRED RICHI® given by squad
leader (Figure 23), glwn by

32
FOR OFFICIAL USE ONLY




FIGIA 23

3TAD LEADER GIVES X0OUND 70 ROFALOEN

(12) Targets fired on by squd.
(13) Targets dowm,

NOTEs Three additionmal target arrays

T appeared at 30 yaris for an
average time of 1) seconcs sach.
Following this, four target are
rays appeared at. 200 yards for
an average time of 7 seconds
sach. Finally three tarpet
arrsys appeared at 100 yards
foar an average time of 5 gece
onds each. o prevent leame
ing and for tactical realism
irregular intervals of 10 to
30 seconds ware. scheduled be-
tween tarpet mesentation and
the sectar sppearance was also
varied irregularly. . :
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™e toruic) torpet prosentation of s run wam as followws

(1L} Tam=t s a7 of vin tarmts siiheod at 100-yard
range, (Tarnts up b escoens,

(35) Comrand ®FIL piven by spwd leader,
(34) . Tar=ts fire! on by amicd.

T Recausse of prealmity to firtn
lira, the Jo-atinny of L3roets al
tha 17Mkyard runce wag not given
by the squad Isadar, Sroad Cired
At 1 Dewnrd tar-nty Lowllately
upoti ecrviwd,

“(17)  Targmts dom,

(13) -Command *GEASE FIIT, QEAR AD LOGK ALL WEAFTHS®
sgiren by range of focer, -

(17) All waponas on line clearsd by 3afsty Gffiser,

{20) Amcunt of amnmition remaining for each firer
reccrded by dsta collactors.

(21) Departure from line capleted by asquad,

(22) Pits informd ranms is clear.

(23) r.arr,et.s examinai and bullet holas oownted by hit
reccrdar persomral fron the pits;) target devices repalred; targetis
replaced if necesaary; tover notified of scores.

(24) Data sheets trned in by data recorderw to chief
collectar; shoets checked for errcrs,

0Tt The averzze timw length of &
run was ten mimutes, During
nicght runs the taret arrsyy
remainsd up for & )0 percent
lmper period,
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RAGHLTS oF BXIENRUERIICH

1. ANALYDTIS

2. Introduction

(1) The cbicctive of this exporircnt was to investie
rte the performince of a rifle syoad as influencad by squad sive
and by vifle t1po in both offensive ani defersive sitwmtions, In
addition to the two independent warisbles - squad size amd rifle
type = herealter desiimated as prise ipdopernsient varlahles, other
in.ependent variables sre connidored. Theme will be desi;mated
as recoeniary indsrendent varizblea, end include the follewlng:
proficsioney of the firars constituting a squad, weather coditions,
course traversed, sod learmang. Diperimentation revealad that of
these pecondary indspendent variablen, only the proficiency of the
Lirers congtituling a squad is worihy of more than passing comrent
in this snalysis,

(a) The weather remained remsrkadly moderste
and mifora throunshout thn courss af ‘>e experiment, 1t was ac~
oordinzly discarded as au independent variazble, Ko further data
are jyreescnted in this repart, either to document the wuniforedty
of weather conditions cr to demcnstrate the effccet ¢of weather om
the data collected,

(h) The effects of the Lwo sscondary indspende
ent varisbles - couxrge over vhich the attack aitustion was -
and learning « havas been accounted for 4in the experirent bty using
two different attack courses and having twe replications cn each
course, The resulte of these four attack situations have been
combined to yleld the data that are subsequently analyzed,

1. In Figurs 2L are shown Yo mrber of
differeant targets hit, as ordinate, versus attack course nurber
and replicatinm, as abacissa, (it will be recalled that Course
¥o. 1 was run first, follewed by Course No, 2. Then followed a
rspetitica of Course No. 1 and subsoviientiy s repetition of Jowse
Ro. 2 go that the abscissas of Fiyure 2l are erranged chronologi-
C‘m~ ' ‘ »

. 2. From Figurs 2 it appesrs that the
trocps did inxdeed leara to hamdle their riflos bettier in the ate
tack situation a3 their experience ipncreased,
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(2) Aa stated in para-crapa la abeve, it vag the cb-
lect of this exporiint to fmvestlicato the perfoarancoe of a rifle
squad as a functicn of certuin indepordent varizblos vidch vare
thore nuzod. It next becomes necersary to dofine the words "pere
forzance of a rifle squud®, L.e., the dopcndent variable, in terms
of a mrasuwradle quantity., It is possible to set forth a large mme
ber ¢f such mcasurable quantities but the significance of maay of
them in mcasurieg the performance of a squad is debatabls,

(a) Should one wish to consider hits per pcund
of axrnmition as a dependent variable, he will ez2sily obtain this
mmber from the following datar Wwith the pressutly planned batile
load of 22.39 1bs., ths firer vould carry 650 rcunds of the light-
woitt highevolocitr ammunition ar 220 rounds of M-l ammunition,
(Ses Sectiom ITI, Parv 2, Loristical Impact and Section III, Part
L, ¥L1itary Bvaluation,)

(d) It has deen deemed for the purposes of this
sxperimnt that the simmificant dependent variables are two, rcame~
1y, the ratio of the trber of hits to the nuxber of rowds fired,
and the ratio of the mmber of different targets hit to the nuser
of nits, The forrer depencent variadle will be called "hit ;rob-
ability®; the second deperdent wvariable will be called *hit dis-
tridution®, (In this definitiou, *distributicn® i{s to be oonstrued
in the gensral, rether than statisiical, semse.) ‘

(3) In addition to imrestigzatirg the dependence of
squsd performance on the selected independeat iriables in attack
and dafense situations in daylight, the scope aof the invertigaticn
was extendad to incluie a defensive night situhtion and the une of
the fully automatio capability of the Armalite rifle.

b, Discussion

(1) This section thea reports on the depenient vari-
ables = hit rrobability and hit cistribution - as functions < the
indeperncdent variables - squad size, rifle type, and firer profi-
clency, in situations of daylight attack, daylight defense, nizht
defenme, and defenss using semi-automatic and fully automatic fire,

(2) Zach of the tvo dependent variables shall be
discussed as a function of the independent wvariables individuvally .
and a8 functions of the interactions between the indepandont warie
ables, CcTwoats on the variocus situations will be made where co-

gent.

(a) Ais shewn in Table 1, the nuzber of dif’erent
targets hit, mzber of hits, and number of rounds fired increased
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with incressing sauad size in both the daylight attack and day-
1ight defonse situstions; the first increasing azymptotically to
the mmber of tar;=ts available, whila the zecond and third terd
to increas. linearly wiih squad siza, Wioereas each of these three
quantities is siznificantiy different by the ordinary atatistical
tosts, their ratica are not statistically differeni#, One cone
cludas thet neithor hit probability nor hit distribution depends
significantly on rjuad size, °

{b) Tabla 2 shows nmmber of different targsts
hit, nober of hits, nunber of rounds expended, hit probabllity
and hit distribution as functions of the tbree rifles for both
the daylight attiack and daylight defenss situations, llere we
find valuss which are significantly different by the ardinary
statistical teats., We find also that the hit probablilities are
significantly diffarent for the Armlite rifles, being 0,357 as
contrasted to 0,479 and O.LL7 for the Winchester and M-l rifles
in the attack situalion, and 0,223 for the Armlite as contrast-
ed to 0,259 for either the Winchester or M1, in the defense sii-
vation, On the other hand, the hit distribution for ths Armalits
rifle in the attack situation is 0,LS1 as contrasted with 0,L26
for the Winchester and 0,432 for the M-li, whils in the defense
situstion it 1s 0,432 for the Armalite contrasted with 0.427 and
0.4l for the Winchester and Mell, respectively, EHowsver, thase
latter differences are not stalisticilly significant., One con-
cludes then, that in hit probability the Armalite 13 inferiar to
the other tws weapons in both attack and defense, and that in hit
distribution in those sitnations, it camnot be said to be superior
to the other twows,

(o) The dependence of hit probadbility and of
hit distridbation cn squad preficiency is shown in Table 3. In
this case, the atiack and defense situations must be discussed
independently since there wers three proficiency levels in ths
formsr and only t»o in ths latter. The mumber cof different tare
geta hit is not significantly different from a statistical point
of view for the three proficiency groups in the attack phase.

On the other hand, both the numder of hits and the number of
rourds expendiod ware significantly different, It is interest-
ing to note that the medium proficiency platoon fired almost the
sames mmbar of rounds as the high proficisncy platoon, but 4in

# Throughout this report the lsvel ,05 was used as a basis for
deternining statistical significance.

#% This inferiority of the Armalite rifle may be attridbuted to
the poor sights as discussed in Section I1i, Part L, Mili-
tary Evalustion,
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- doing so, scored a much lowir nubar of differcnt targets hit (ap-

proximatoly 11% less). Tha lowest proficlency group fired wildly,
expording approxinatoly 11% more rounds than either of the two
other, thereby scoring 6% more hite than the highest proficisncy
group.  Their distribution of tho fire s not as good, howover,
18 that of the higheat proficiency group in tnt thoy scored some
S£ less differcnt targ2ts hit than tho better platoon, However,
on the basis of tcosts ilch havo been applied to date, it camot
be stated that these diffcronces in hit probability or in hit dis-
tribution for the threo proficicncy growms aro statistically siz-
nificant, In the defcocliva daylight situs®icn, 1-ble 3 reveals
that the lover proficiency grovp, even with the expanditurs of &
sornthat largir mumboer of roundsy, scorcd faver targets hit and
feror mmder of hits than did the highar proficiency group, ale
though the latter group evidencad a higher hit probability whils
the forzar a hizher hit distributlon, Again, the diflorences are
not statistically differant.

(3) It bYecomes necessary naxt to discuss the vari-
ations of the deponriont wvariadbles as functions of the intsractions
betwsen the irdepondent variablos., With the thres independont
variables of cquad size,rifle typs, and proficleacy, there will be
thrss interactions; namoly, cquad size~rifle coibinations, squad

size~proficiency combinatiocna, and rifle type=-proficisncy combin-
ations,

(a) Table 4 shows the number of different tar
gots hit, ths nurber of hits, nmuder of rounds expended, the hit
probability, and tls hit distridution as functions of both squad
size and rifle typo., W3 find again that the total mumber of rowxis
experxed tenlod to increase in a somethat l'noar fashion with squad

size being statistically independoent of rifle type. Moreover, re-

gamless of squad size, the nuber aof hits scored by tha Armalite
rifle was malcorially less in every case than that scared by either
of the other two, Tne sams conditicm holda trus for the number
of different ta.gets hit.

(b) It is intavesting o observe that in spite
of the mreliability of the Winchestar, which will be ccomented
on at greater length subacguently, this rifle compared favorably
with the M-l both in the number af bits and in the nuder of dif-
ferent targets hit in each of the two daylight situations under

conaideration.

(c) A at-dy of Tabdle h, then, revoals that in
both attack and defense situstions, the hit probability for the
Armalite is appreciably lover than for either the Winchester or :
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M-1l; vhich are generally comparable; whereas tha hit distribution
for the threo riflos is not significantly differcnt in a statisti-
cal morse, these cenclusions belng independant of squad size, When
one rultiplics the product of the hit probabilities of the table
and the expacted battle load of 650 rounds per man for the Win-
chester or the Armalite, or of 220 rounds per man for the M-lL by
the nuber of firers, he obtains Table La which shows the number
of hits expzcted tabulated by rifle for the various squad sizes
in both the daylight attack and daylight defense situationa, Col-
wn 4 of the samo table, which i3 headed "Targets Expected" is ob-
tain>d by dividing Colum 2 of Table L by Colurm Lt of thas same
table to obiain the number of targets hit per romnd expended,

This ratio thin is multiplied by the total number of rowds availe
able to the squad in the standard battle load to yield the entries
in Colurm L of Tabla La, Table La shows clearly the fact tha’ the
squads arrad with the lightweight rifles in either situation can
be expected to obtain a greater nuder of hits or to hii a greater
mober of targets than squads armed with the M-lh. For example,
a fivo-tan squad armed with the Winchester can expect a total of
1225 hits and 647 targets hit as contrasted with an eleven-man
squad armed with the M-1L which can expect a total of 986 hits

and 354 targets hit, (See Figures 25A = D.)

(d) Table 5 shows the sams variables as have
Just been discussed, organized as functions of squad size-profi-
ciency corbinations for beth 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 rowds,
acoring thereby in half tha cases tabulated a somewhat larger num-
ber of hits than the more proficient squads and in three of the
eight cases tabulated a somewhat larger mumber of differemt tar-
gets hit than the more troficient squads. Cenerally, the hit probe-
abllity and the hit distribution were both higher for the more
proficlent squads than they were for the less proficient squads,

~ regardless of squad size,

(e) Table 6 shows the usual varisbles organized
to display their dependence upen proficiency-rifls type combina=-
tiona, Again this organization of the data rewveals little that
is paw, but it does serve to emphasize the ract that, regardless :
af proficlency of the firer, the Armalite rifle has a lower hit {
probability than either of the other two rifles; while at the same )
time it tends to have a higher hit distribution than either of the
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{4) Tadle 7 sumuarizes the results of night firing.
It will be observed that even though ths targets wers indicated by
flashing 1i~hts to similate their firing, the nwber of hits with
no battlafisld illuainution wns 8o low as to be without signifi-
cance, Althouzh porformance improved appreciably whon the battle-
field wvas {lluninated by flares, the number of hits scored was
gtill less than 8% of the rounds fired,

(5) Tabls 8, which summrizes the significant con-
clusions of thes investigation of tachnique of fire, is particulare
1y interesting in view of the conclusion drawn by the opinion poll
that che Armulite rifle on full auvtomatic at 100 yards is to be
preforred to either of the other rifles at this sams range. The
data presented corpare the Armalite on fully antomatic with the
M-l on semi-automatic at 100 yards, Under these conditiocns, we
find that tha Armalite, firing 819 rounds scared 71 hits on 27
different targets to cbtain a hit prohabilily of 0,087 and a hit
distridbution of 0,380, The M~li, fired semi-autometically, experd-
ed 235 rounds to score 127 hits on 31 targets, yielding a hit prob-
ability of 0,379 amd a hit distribution of O,

# All data on daylight defensive firing wers gathered as functions
of range (100 yds, 200 yds, 3CO yds). An amelysis of rifle
squad, or =quad performance by range reveals nothing that is
germins o the objects of this experiment and hence is not re-
parted hers,
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APFENDIX 1 70 SECTION III, PART 1, ANALYSIS

VEAPCN FATLURE

Althoush weapon failurs was not, and should not, be deemed
an indeperdent variable in this investigation in that the experi-
ment was not designed to take it into cognizance, data om weapen

ailure were gathered during the daylight attack and defense
phasea of this c¢xperiment and are preaentad in Table 9 (4) and
9 (B) as a mtter of recard, ,
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APFENDIX 2 TO SUCTICN III, PART 1, ANALYSIS

UCE OF BIPODS

The use of bipods with both the Armalite and M-lk was given
& cursory exarrdnating in the defenge phase, Analysis of the sta-
tistical results indicated no measurable irprovement in accurscy
aof the weapons when equipped with bipads.
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APFENDIX 3 T0 SECTISN ITI, PART 1, MMLYSIS

USE OF TRACER ALTHATITION

The wac of tracer ewmnition with the ¥-1L 1ns examir:d in
tho defense phase, at night upder both non-illviipated and flare
11lwninated corditionas, mth tha ocbjective of investigating the
valus of tracer in improving hit capability. From examinaticn
of hit scores obtaired at night uith traeer, it would scem the
effect, if any, on increasing hit capability ve=s marginal.
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Column Noﬁ

Daylight Attack

Daylight Defense

. TABLE 4A \

HIT-EXPECTANCY AND TARGET EXPECTANCY
AS FUNCTIONS OF SQUAD SIZ& - RIFLE TYPE

1 2 3 ' 4

Squad ' Rifle No. of Hits- No. of Targets

Size . Type Expected Expected to be Hit
5  Winchester 1,225 647
Armalite 988 538
M-14 - 425 227
7 - Winchester 1,630 764
A Armalite - 1,455 714
M-14 568 272
9 Winchester 2,257 941
* Armalite 1,872 801
‘M-14 771 T 329
11 Winchester 2,691 956
" Armalite 2,165 858
M-14 986 354
S 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
Armalite . 1,175 ' , 489
M-14 - 428 172
11 Winchester 1,566 , 598
Armalite 1..352 500
M-14 . 528 180
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SQUAD PLRIORMANCH = NIGHT DFFENSE SITUATION

No IHumination Flares

No. of Rounds No. of

Rifle No. of Reunds No. of

Tyne Fired Hits Pired Hits
Winchester 4194 16 4127 315
Armalite 4406 28 4259 249
M-14 4316 29 4359 258
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TABIE 9 A

RIFLE STOPPAGES DURING DAYLIGHT ATTACK
(LBTED BY CALUSES)

Wincheste,  S‘rmalitc M-14
Total oumbder of weapon runs — 34 M 384
Number of rune with coe or more stoppages — ‘1 3s 41
Causes of stocpeges:- '
A, Wespon {ailure -~ J0 18 =
1. Round did not fire ‘hroke
firing pin) -- 13 3
3. TFalled to eject -~ 30 11
3. Bhell would not chamber -- 3 S
4. Bolt n-* closed -~ 1
S, Falled to feed -- 132 s 4
6. Broken parts -- 4
7. No reasoun given (olt fell
apart, extractor pin came
out, broken hand guard) -~ 1
8. Bolt sauck closed — 1
B. Persoonel failure -- S 17 P38
1. 8afety on -- 3 3
3. No round in chamber (after
changing magazines, round ‘
waa not chambered) -- ‘ 2 1
3. Run out of ammunition — ! 1 2
4. Falled to firo (olt not :
closed) -~ ) s 3
" 5. Weapon not assembled :
correctly ~-- . :
6. Magazine not seated — j 3 2 10
C. Bad ammunition -~ ‘ 9 3 2
D. Unknown -- 3 S A
Total Rung with Stoppages — ‘ 16* Qe s0*

* Brealiown does not add up to totsl
because some runs had two or more
different types of stoppages.
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Winchester  Armalite M-14
Total numbor of weapon ruas — an 337 k kY
Numbez runs with 1 or more stoppages ~ 64* U 8
Causes of stoppages:~
A. Weapon failure — a 33 s
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 loose - 1
6. Bolt failed to close — \ 1 4 3
7. Round jammed in chamber -~ L | 4
8. Firing pin not striking ammunition == 3
9. Double feed ~= ‘ 1
B. Bad Ammunition -= 3. 1
C. Personnel failure — % _ -
1. Magazine not seated — 1 1
D. Unknown -~ . 2
5% 35¢ 8

Total Runs with Stoppages —

TABLZ 83D

RIFLE STOPPAGEE DUPING DAYLIGHT DEFENSE

(LBTED BY CAUSES)

* Breakiown does not add up to total
because some runs had two or more
different types of stoppages,

* OTFICIAL USE_ONLY
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a., Introduction

The anticipated battle load 4in ammmnition, for a
soldier armed with the M-l rifle, consists of 100 rounds of an~
mmition in five 20-round magazines plus 120 rounds in twy bando-
leers, for a total of 220 rounds#, The weight of this weapon-
ammunition combinatica is 22.39 pounds., An examination of the
lighiveight high=velaxci‘~ rifle-ammmition combinations reveals
the following:

(1) W*A & combet loed weight 1imit of 22,39 pounds,
a soldier armed with the :rmalite can carry 125 rounds of ammmi-
tion in five 25-round wrgazines plus 52L rounds in bandoleers (to-
tal: &9 rounds).

(2) With a combat load weight 1imit of 72,39 pounds,
a soldier armed with \.e Winchester can carry 100 rounds in five
-round clips plus 552 rounds in bamdoleers (totals &54 rounds).

(3) Matching, on a round-for-round besis, the cur-
rently envisionsd M-l weapon-ermunition load for the individual
soldier (rifle plus 220 rounds), the soldier armed with the Arme-
1ite and 220 rounds would carry a bettls load of 12.20 pounds.
This represents a weight decreass of 10 pounds in tis rifleman's
overall combat load,

b, Discussion

(1) The key factor in corparison of the Lightweight
High=-Velocity Systems is the ammmition-carrying capadility of
the coxbat soldier armed with a weapon from either system, Withe
out add‘ng any woight to his combat load, the rifleman arved with
& lightweight rifle can carry almcet three times as much amsni-
tlon as the riflemn armed wvith the M-l (approximstely 650 rownds
versus 220 rounds).

(2) The effect of logistics on squad sise indicatss,
as pointed out in the foregoing amalysis, that squads armed with
either of the lightweight rifle systems are more «ffective than
s;mds of even much larger sise armed with the M-l rifle, vhen
the critericn of effectivensss is the muxber of hits expectsd or

# Mspart ar Project No. 2787, US Ammy Ixzfantry Board, 27 May S8,
Evaluation of Smll Caliber Righ-Velouity Rifles - Armlite
7101 P
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 the mumber of targets expacted to be hit. It has already been

_Annex C,

stated that the five-ran squad with th: Winchester will b~ -“vper-
ior to the eleven-man squad with the M-, This fact does n ®

of itself determine an optimm squad sire in that an elsven-mn
squad armed with the winchester rifle will be superior io the
five-mun squad armed with the same rifle, Consequently, a deri-
sicn as to squ~d size must be based on other considerations, ¢ .g.,
span of control,

. (3) It should be pointed out that the foregoing
statenents concernirg eqwd effectivencss dealt only wiih the
meber of hits expected or the number of targets expect.d and
were not based on the comparative lethalities of the tw¢ weapums.

3. OPTNION POLL
s, Introduetion

Two different but complementary types of infore
mation were obtainod from the Lightweight High-Velocity Rifle
experiments Objective data in the form of measured ar counted
quantities, and subjective data derived from an opinion survey
of the troops engaged in firing, The analysis coatained in
this ssction pertains to information of the latter catogory.

An objective treatment of the subjective data has been odtain-
ed through mathematical analysis of responses to written questicn-
naires,

Acopyotthequstiomiirouaoducminedlm

b, Besults of Militarv Questionnaire Analysis

In collecting information through the military
information questiomaire, the following procedure was used:
First, vesponses were obtained from all men taking part in the
experLrent as firers during the pericd 15 August « 19 December
1958, The responses made to the gquestions at the termimation .
of this period (vhen the firers had completed the attack phase, , f
bdbut had not yet started the defensive phases) are called "in- ‘
1itisl" msasurements., They are the opinions obtained from the
mon before they had fired the full cowrse of the experiment,

Opinions were again sampled following the pericd 23 January -
22&rch1959§uhont1rorshndoaphtodth.mneo\ruof
the experimsnt), These are called "fiml" measurensnts, Opine
dons of the men after having fired ths full ocourss of the ex-
are compared with the earlisr opinions in order to

periment
indicate trends vhich developed with increased and more varied

AN B | -0 ittt
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experience,

Initial measurcments wore medo on a total of 16
questions (Qucsiions 1 - 16 of the quostiomnaire included in
Annex C), Firal reasurcments were made on the sams 16 questions
and on 12 additforal queaticns (Quoations 17 = 28 of the question~
naire). In the final measurcrents responses wore obtained from
22 of the L3 men who nad previously resporded during the initial
messurcments, In addition, 10 men who participated during most
of the experiment wore sarmpled. The responses of all firers wers
tadbulated, and tests of the statistical significances of differ-
ences were conducted. The regsults, as presented in Table 10,
are shown as percentages of responses to the various categories
of angwers po3sible for each quastion., In addition to the first
28 questions (which were based on weapcons preference), 6 open-end
questions were asked for the purpose of investipating opinions on
advantages and disadvantapgos of the weapons, These will bs an-
alyzed in paragraph (9) below,

In comparing changes in preferences between the
initial and the fiml neasurerents, the statistical signifi-
cance of differences in the indicated preferonces for rifles
was tested. This comparison was possible on the first 15 ques=
tions common to both sots; the questions are divided by this
test into two groups, those in vhich preferences among rifles
changed significantly (Categzory 2 = 8 questions), The sixz-
teenth question (Q. 16) was not related to weapons, as such,
but to caliber of weapon used, This is discussed in para-
graph (3) below, '

(1) Caterory 1 = Initial and final measures of
rifle pretercncoa differinr simificantly.

In all cases there opinicns chanped signifie-
cantly between the initial and tho final measuremcnts (Questions .
1, 2, 6, 7, 11, 17 ad 15), the changes wore consistent in in-
dicating an increased preference for the Armlite rifle and de-
creasad preferenco for both the M-l and the Winchester rifles.
This 1s ghown in Table 10, vhere the data, in the form of per-
centazos, are reported alony with the levels of simificance
associated with tho differences botuaen initial and final ree
sponses within each particular survey., It is of intorost to
note that one-half or more of the riflemen rated the Armalits
best (the most proferred) in each of these seven questions on
the final rating (ziven after the exporiment),

{2) Catopory 2 - Initial and final rifle pre-

Where opinions did not chango significantly

!’C: ()i '
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batween initial and final msmmnts, three pattsrns of pre=-
furencos may be obsarved: a, A consistent and ovorwhelming
pre! rence for one of the weaponsy b, - An equaily consistent
and o° *rvhelming rejection of one of the weaponsy and, ¢. The
miced case in vhich thers i3 both a preference for che wospca
and & rejection of another, but neither is “overwhelming®. The
data are prvseanted in the three sections of Table 11, -

(a) Strong preference for one uﬁpon

In ths uppermost section ct hble 1,
1t my be seon that there was evidontly a strong and persist-
ent reference for the M-1ly ovor both other rifles on the itmes

" covered in Questions 3 an{ 13 == items rohting to 'sights" and

to "accuracy*,

(b) Low J:roteronco for (rchtico of) cae
ma&

In the center section at Tadble 11 it may
be sesn thet thers was evidently a consiatent rejection of the

. Winchester rifle ani relatively equal preferences for the other

two rifles with respect to Questions L, 8, 9 and 1,
(¢) Mixed preferences.

The responsas to the remining two items,
Questions 5 and 10, indicate consistent rejection of ths Win-
chnter (but not as strong a rejection as in (b) above, and a
mized preference (for the Armalits regarding "grip®, and the
M-1l; with respect to the 'me of cleaning in the thld")

(3) Larger versus small caliber gg. 16).

Initially, there were no significant differ-
‘ence in erences for the larger or small caliber ammunition

"~ (p>.80). In the final analysis, there was.a statistically

significant preference for the smll caliber (p € .01), That
is consistent with the general preference for the Armalite rifle

that appareatl dmlapeddnringthecme atcpermntatim.
(See hbh 12.{

(L) m_ preferences after mrmmttou.

In Table 13, & swwmry is presented of the
data obtained by administration of the preference questionnaire
during the period following the completion of fisld experimenta~

o tion u March 1959. Statistically significant differences in

6
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preferences were found to exist for all 27 items. Inspection of
the "preferred preference® colum of Icble 12 readily leads to

a8 short smmary of the findingss In general, the firers after
having ocmpletsd the experiment preferred the Armalits rifle and
rejected (had lowsst preferences for) the “Winchsster rifle, That
1s to say, in only three cases (Quastions 3, 13, and 26) did the
firere clearly prefer the M-l rifle over ths Armalite#; in all
other cases they preferred either the Armalite over both the M-lk
and the Winchester, ar they preforrsd the Armlite and/or the
K-lh over the Winchester, Mwoummdheﬁmu
order, following Table 13,

(5) Armslite clearly preferred over other two,

2 Weight

5 arip

6 Ease of loading

7 Speed of loading

9 Ease of dissssesbly
1 Recoil

12 Quick retwrn

nw Loast olimb

20 Aocuracy in full sutomatic

3 Liked best by experimsuters

2d Bather use in night combet w/o flares
254 Moot deadly st 100 yurds
These

¢ my de interpreted to indicats a gensral
jreference for the Armulite (Questions 2, 5, 6, 7, 9, 23) and a

# Ses paragraph (6) below.

. HOR CFELEL. l“c QN
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(6) M-l clearly preferred cver othor two.

Q. Ho. Sub ject

3 Sighte
%) Accuracy
26 Most daadly at 300 yards

In general, it eppears from the firers' pre-
Lerence that they believed the M-1l to be the most accurate rifle
(Q. 13). Their interpretation of “accuracy® hers vas evidently
heavily weighted by their opinion of the reletive quality, from
the firer's viswpoint, of this rifle's sights (Q. 3), and pro-
badly was not interpreted to mean bench accurasy, They also in-
dicated (Q. 26) a preference for the M-1li; rifle as being the "most
deadly at 300 yards® -~ a distancs at whiich firing accuracy and
sighte my be considered quite important elements of deadlinsss®,

(7) Armalite and M-1i preferred over Winchester.

Q. No. Subject

1 Foel

N Durability

8 Ease of getting ready to fire

1 Wﬂiﬁy

15 Overall infantry wse ;

18 Least trigger backlash

19 Worked best in rain !

P Most mlfunctions on full sautamtic

22 Most other firers would wmat for
conbat !

254 Bather uoe in night combat without |

27 Most deadly at 200 yards

These may be interpreted as & genoral rejection

63
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of the Winchester rifle relative to the other two weapone (Q. 1,
8, 15, 18, 22, 254, 27), and & specific rejection of the Wincheeter
cn a1l items dealing with durability and dependabdlity (Q. L, 1L,
19, 20). 1he rejection of the Winchester is further {llustrated
h%mhmnlotwqwtiommmmu

wms clearly referred over the M-l which in turn was clearly
praferred cver the Winchester (Q. 9, 23, 2ud, 28).

(8) g:ﬁom relating to night casbat (Q., 2 and

Soemrised: If flares are deing weed, firers
prafer not to use trecer asmmition. If flares are not being
used, firers definitsly prefer to fire sutamtic. In both cases,
praferences are for Armalite over M-1li, and both over the Win-

(2) Night combat with flares being used (Q. 24),

1. No statistical significance (p ) .20)
in preferences for automatic (60 percent) versus semi-eutcmatic
£ire (4O peroent).

2. Prefer (p< .01) not to fire tracer am=
wmition (85 parcent). =

3. Wo difference (p > .10) in prefersnces

i: !)m:od (17 percent), sandbag (38 percent), or neither (LS pere

k. As previcusly stated, & definite pre-
feresce (p < .01) for weing Armlite (Nm)wﬂsu-lh
(30 parceat), mutmamumunw(om).

() = combat without flares .

Preference (p <.01) for sutamatis (76
perosat) versus oﬁ-cn’&-tin fire (2, percent).

2. Mo statistioally significunt differ-
eoe (p> .30) in mtam(ﬁm)orm-
tracer ammmition hlpcont

’d . 3. pnfmneo (! <.05) far me
along (34 pu'etutl)nc'r huaed ptre-nt).

‘o Definite preference (p <.01) for

&

an uln . _l_.
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: Fera,

foel or grip.

g RN A B

Armalite (62 percent) over M-lL (35 porcont) and both of these
over the Winchester (3 percent).

(97 %inions concerning major advantages and dis-
vantages of the rifles,
At the time of 4initial mcasurements of pre-
ferences, all firers were asked to list what they thought were
the major advantages and the major disadvantages of eact of the

three rifles, Again, at the time of the final measurements of
prefsrences, each firer responding to the "Military Information

‘Questiocnnaire® was asked to list what he thought was the ons most

important advantage of each of the three rifles and the ova most
important disadvantages of each,

; The first advantage (or disacdvantage) listed
fur each rifle by each man was recorded, and the tabulation of
the things listed during the initial measurements was compared
with those listed duiing the final measuremsnts., In making this
comparisca, the responses weres grouped into four major catsgoriest

: o 1. Items relating to sights, rangs, a-
aA0CUracy.
-2, Items relating to weight, balance,

_ 1 3. Items relating to malfunctiocms,
utoty, or dependability; and :

he A miscomneaua grouping of items

' mchucluber, weight of ammmition, ease of cleaning and

disassewdly, autacmetic fire, none, etc., The groups werse de-
wvised principally on the basis of the results obtained with
the questionnmaire proper; i.e., with the results presented

" above mpu'agraphs (1) through (8).

Innocuedidtheopiniom(ndvmuges
diudunttgu) change between initial and final measurements,
That is to say, essentially identical advantages (and disad-

. vantages) were listad for the three rifles with the same fre-

quenciss during both the initial and ths final measurements,
Because of this finding, and for simplicity of presentation,
the results of the final measuremsnts are presented be-

. i.:tyin Tuble 1, (Advantages) and Table 15, (Dhadnnhgea).

(a) Major advantages of the LWEV woapons.

The data presented in Table 1l indicate

_ RrWAVAI”‘ BLECOPY
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that the major advantage of both the Armalite and the Winchester
had to do with the lightweipght characteristics of these two wea-
pons, Typical of the comments made, and of the items included
within the category, "Weight", were the words: "weight", "bal-
ance", "feel", "grip", “easy to fire", easy to lcad", etc, The.
njor ldnntage credited to the M-} had to do principtlly with
the preferred sights cu that rifle; typical comments included
reterence to “gights”, "accuracy®, "long range", etc.

(b) Major disedvantages of tho LWHV weapons.

In Table 15, the items listed by the fire-s
as mjor disadvantages of each of the three rifles are summaried
in terms of the sams four general categaries used above. The men
apparently thought the majar disadvantages of the Armlite rifle
wers related to the sights and the range of the woapon, anmd to
its accuracy inscfar as accwracy is affected by sights and range,
The major disadvantage of the M-1l was listed as its weight and
its handling -harsctsristics (including items such as the slow-.
pess i: -oding, awkardress of magazine, etc.). The Winchester
riflefs rajor diz.dvartage uu nearly universally listed as ro-
lated to its ¢rpendadility ‘or, i.'her, its lack of dependadility);
typical 2 che commepts .ad~ were werds sach as "fragile®, *mal-
functions®, "undepeniable®, "not safe", "weak bolt", ste,

(¢) cS.amary of oprinions concernin adnnt_&g
hxifdlaadvantages. ~E

Peraaps the most remarkable f.hing about
the data presented in this section is the consistency with which
they agree with the findings reported in the preceding three sub-
sections, It is spparent that these men who had the experience
of handling and firing all three wenpons show a preference for
the lighter-weight of the LWHV rifles -- they indicate this both
in paming "welight®, etc., as the mjcr advantage of the Armlite

prefer the type of sights found on the M-li rifle to thossfound
on the other weapons, and it was the sights of the irmalite that
was given as the mjor disadvantage of that weapon., Finally,
these men apparently rate "dependablility® highly, when judging
maftbtypaamedhthiastndy,mdthairn”ctimot
ﬂmtar (cf, scd-section 2, above) is certainly based up-
on their belief that the weapon was not dependable as indicatad
by their listing this as the major disadvantsge of that rifle,
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PARCINTAGE P "BEST" RATINGS GIVEK RACN OF THE CAXOIDATE
TRAPONS,

FICANTLY BY SIATISTICAL TEST.

Tadble 10

HERS TNITIAL AWD PIN, RATIIOS DIFYERID SIONI-

wALA ¢

5"'/‘)",; ¥

s [ 'w.,qv»\"’,‘}
Level of
dcstion Tme  Purber “feapon Significance of
Ti{farences
of of )
| ‘ each | Between
moer] oblect |Rtig [Raters |Armalite | M-l [fMachester | Survey | Survery
1 |Peel Initial] 3 |79 sug ot AP0 S
Final | 3 509 kg 9% |p o2} PS
2 |'letght |Initial] 13 3 23 47 >l o,
Pinal b 81 3 15 £ .01 N
{ fiase of [Inftial} L2 57 19 24 L)l B o2
Toadi- - |Mnal 32 o8 9 J e ~
T eeed offInttsal] 3 [53 °3 23 <. <o
sading [Finel 32 91 6 b ) Z .01 ¢
11 |®cevil |Init4alf '8 |W? 2 30 2051 .0
Flaai 32 32 3 9§ <.01
12 Quick Tnitial ’13 lh 53 33 < 01 < o1
Return [Final 32 g6 25 19 | 7 .CS ¢
1c Al Initial) kL3 12 ki) 19 < 01 <.01
Around {Final 32 s6 L 0 & 01 .
Inf . Use

e

B 2. 2L

£Qi-Kuare distribution used,
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PORATINASI P MIISTT ATTIMS SIVEN SACH 7F TS ADTILATR
TTAFOUD, CTEERS TIITIAL D PN UATIINS BID WOT DIrPm
SISNIPITANTLY DY STATISTICAL TECT.

Level of
desticen Time Lher ‘lespon Ngnificance of
of of Tifferences
Theher | ubYect [Rating [Raters| Armalite | M-} ‘Anchester | V1thin] Betw sen
3 Sights  [Initial | 13 o7 334 s < .,m
Ml | 32 38 ne e2] ¢ i 2P
n Accuracy [Initial | 13 0 £1 19 <M >.05
Pinal 32 6 n 3l ”"

L Dure- |Initial] L2 2N 134 2 7,01
bility |Mnal | 32 I ) o | ¢ .01} 7%

8 Ease of |Initial| I3 35 3] 12 < W01 <
getting [Pinal | 32 L7 %0 3| ¢} ®
rsady

9 Ease of [Initial ] I n 15 S 7 0 %
Disas~ [Pinal 32 69 28 31 c¢c.0l}
sembly

1h Depend= [Initial | b2 n 69 0 < 01
ability [Pinal | 22 k1 6 o | ¢ .0 »7

g orip Tnitiadl | W1 31 39 10 <0 <., .

™nal 32 69 19 2| .07

10 Zase of [Initial ) I3 7 bh 19 .10}
Peld [Pl | 31 29 55 16 | (.05 A0
CQlean-
ing

PARLE 12 !
LANER VERSS SULLER CALISER (3. 16)
4

, T Bamber | Nrowtage
: of of %"‘E‘ﬁ%‘s‘ Indioating

Mting | Mters| Caliber| Calider Jo_Preference |
: mitwm} & A2 Lk !

Piaal 32 22 &
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Table 13
PIRCEINTASZ OF *BEST* RATINGS GIVEN ZACH

OF THC CANDIDATE “YEAPONS AFTIR EXPZRI- -
MEITATION. - -
Level of Prefominant
- Spestion eap Sgadlicane Proferance
Mumber{ Aubiect Krmalitd #-10 A nchester for 1,
1 |reed 0% |l 94 < 402 - B
2 [deight 1e 3 16 < o0l A -
) |Menhts: 3 91 6 ¢ 01 H -
L [Duredility 47 s3 0 < 01 .- k|
s lorip 69 19 . 12 ¢ 301 A -
6 jEase of loading a8 9 B ) { W01 A -
T |3eed of Loading 91 6 ‘3 < .01 A -
8 |Esse of Oetting Ready | L7 1) 3 < +01 A -—
9 |mse of Disassembly 69 |28 ) < 01 A K
10 {Ease of Field Cleaning| 29 55 1% < +05 - -
11  |[Recoil 88 3 9 L 01 A -
12 |Quick Return 56 25 19 ¢ <05 A -
13 JAccuracy é N 3 01 M -
1  {Dependadbility 3L 66 0 <01 -— k]
15 [Over-all Inf, Use 6 kL o ! -~ kS
18 [least Trigger Backlash| 53 39 ? 01 - M
19 [Worked Best in Rain & 33 0 <01 - t
20 JAccurscy on M1l Auto 68 2 7 e | A —
21 {Most Malf, oa Mull Autd 11 14 '] <01 -— !
22 [Wn most men would
heant for combat 63 |37 0 <01 -] =
2) |4n liked best by ‘
Experimenter 4] 21 ) <01
2ld {Rather use in Mght
Combat with Flares 70 30 0 <401 A i
254 [Rather use in Night
Combat w/o Flares 62 35 3 <,01 -— v
26 |Most deadly at 300 y¢ | 12 88 0 <01 M -
27 |Most deadly at 200 yd | 53 L 3 <01 - K
28 [Most deadly at 100 yd 72 25 3 < 0L A o
wihere were J/ respordents the questionnaire in all., AVl "previously responded
during the Initial measursments. There were omissions that reduced the total mumber
of respondents for certain Questions: Questicns 10 and 17 are based on 31 anawer
sheets, Questions 19 and 22 on 30, uestion 23 on 29 responses, Questions 20 and 21

on 28 respenses,

#% A prodominant preference was defined as a prefercnce so strong that there was a
statistically significant difference (at the ,05 lcvel or bettsr) between the weapon
for (or against) which the preference existed and each of the other two rifies.
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" Table 1]

PPN S . S ot 4

PERCTINTAQS DISTRIDUTION OF IT2:8 GIVEN AS TIIZ "ONE MOST
DAPCRTANT ADVANTAGE® OF ZACH CP TiZ CANDIDATE JZAPON3
BY 32 FIRERS QESTICD AFTCR EXPZRIXENTATION.

“feapon
Armalite | M-l | Winchester
Si-hts (incl,
Accuracy and
Range) 3 88x 9
“leight (incl.
Balance, Peel
and Orip) now é S3»
Dependability 14 6 o}
Miscellaneous 22 0 38
3in of Percentages 100 100 100
Mumber of Items 32 32 32
# - maximum values
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-
“feapon

= Arualite V-14 | "Arnchester
Sights (incl.
Accuracy anxd
Range) 758 0 0
Yeight (incl,
Balance, Feel
and Grip 3 €Ex o]
Dependability 9 3 91n
Miscellaneous 12 31 9
Sum of Percentages 99 100 100
Namber of Items 32 32 32
# ~ naximum values
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k. MILITARY EVALUATION

a, Introduction

This military evalmtion of the results of the LWHVR
Experimsnt consists of a discussion of observed factors of mili-
tary significance in light of the foregoing scientific axd mill-
fary anal yses,

b, o;ti_iocun 1: Impact of the LWHVR system on squad
(23 T8

Primarily, adoption of the lightweight hMgh-wvelocity
rifls system would permit a smller sise equad to have greatsar hit
capadility than the present-day eleven-man squad (I04E 7-17C), arm-
od with the M-li. In particular, a five-man squad arwed with the
Winchester lightweight rifle, carrying 22-1/2 pounds in arms and
ammnition per wan oould expect to score up to LO percent more hits
and achieve approximately 2-1/2 times grester hit distridution than
the current elsven-man wquad armed with the M-1ll, alsc carrying
22-1/2 poxds in arms and ammmition. The advantages of a smaller~
sised squad are odvious - easisr to control and more mobile, easisr
to transport and essier to supply. The greatest adwantage lies in
the economy of manpower that can be realized through reduction in
squad sise., And all this can be achieved while at the same time

the squad hit potantial. Squad strengths of five, six
or seven men are suggested as cardidate sises to comsider in con-
Jmotion with the Lightweight, High~Vslocity Rifls swtem. In
swbstituting a five-man squad for an eleven-man squad on a given
frontage the question may arise: "wWhy not double the frontage
and still retain the eleven-man squad sise?® The answer concerns
span of control. 7This experiment was conducted on tihree ranges
varying from 90 to 110 yards in width, Through oconstant ocbeer-
vation, it became apparent the average leader had reached his
1imit in trying to tactically control a squad spread across this
frontage. Ancther question may be raised: "wWhy not ssturate a
100 yard frontage with an elaven-man squad?® The obvicus answer
is that such a deployment would increase wulnerabdility through
over-oonosatration and would not be economical of menpower. This
lagt point seems critical when considering the US Army vis ) vis -
the potsntial enemy., Admittedly, many other factors must be con-
sidered in making the final detemmination of squad sise including
sxpected attritivn rate, other armament requiremsnts, logistical
support requiremsnts, tactical flexidbility and envisioned aquad
nissions, Military evaluation of tids experimsnt iniicates a
smaller sised squad would appear adequate to do the jod wun arm~
od with the IWHVR system,

12
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c. Objective 2: To compare the effectiveness of sgmda :

am\d wiﬂi ucapona of the Lwitvid systen with squ
h the § 1% riffa. r

(1) Hit Probability

As Judged by percentage of hits per round fired,
the nurber of hits scored by the LWHVR xystem was coaparable to
that scored by the M-1l. As & result of military observations and
opirion poll of the using troops (Se¢ Section III, Part 3), certain
opinions may be ventured to explain this.

(a) Trrovghout the experimant, certain weak-
nesses were noted in the candidate rifles of the LWHVR system.
The Winchester which was cosparable to the M-1l in hit capadbility
had an extreme breakdown rate, particularly when fired on full
autamatic, In fact during the experimsnt all the Winchester spare
partc were consumed, and of the twelve Winchester rifles original-
ly available only three were operational at the termination of the

- experiment. This deletsd the Winchester from the last few days

of automatic fire runs., As a result, the troops lost coafidence
in this rifle and rejected it complately as a rifle to carry in
combat (See Section III, Part 3). However, the Winchester rifle
hag many desiradle qualities, First, the Winchester is as ac-
curate as the M~1lL and is the cutstaniing meaber of the LWHVR
system in this respact. The Winchester has no noticeadle recoil
when fired on full automatic, and is a fraction of a pound lighter
than the Armalite. The sights appear to be a pu-ticuhrly worth-
while feature of the weapom,

(b) The other candiate weapon representing the

| ngnmwn high-velocity rifle system wvas the Armlite AR-15,

caliber 222, The Armlite, while significantly below the other
two rifles in hit capability, was comparable to the M-1); in dur-
ability, freedom from maifunction, and freedom from parts break-
age, It handled well, It did not overheat or smoke, as did the
M-1li, when fired on full automatic. The Armslite became the fave

 arite weapon of the using troops, who appreciated most of all its

reliability, its light weight, and its comfortadble handling under
all circumetances including full automtic fire. It is
that the serious deficiency of the Armlite rille with regard to
aocuracy may be attributed primarily to its sights., The Armalite
sights were the feature most criticised by the experimentation
firers. A poesidility of improving the sights would be to

en the distance between the frout and rear sight (sight radiue
rrathep'osent 18,25 inches to 25 inchey, thersby increasing
the Armlite sight radius by 1/3 and making it appraximately the
same ag that of the other two rifles. Another possidbility would
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to 6 rounds they "walked the bullets® through ths target as the
massle clisbed., then the target appeared suddenly for a fevw
seoorxis there was little time for slow, cereful aiming. It is
possidle that massed troop assault would be particularly wulnere .
sble to this typs of automatic fire. All this would seem to rein=
force the premise that every man armed with an LWHV rifle must
have a rifle capable of being set om a cyclic rate of full auto~.
mtic at the discretion of the individual rifleman. This is re-

characteristicss light weight, a better grip, and ou automatic
fire, low recoil, low rate of climb and a quick return, all of
which resulted in a more easily handled, more controllable rirle.
Further, the most potentially deadly fire techniqus with the LWHWR
system appears to involve short-bwst, full automtic fire.

(3) Night fi-ing capabilities

(a) The representative rifls of the LWHVR
system that was generally the sams as the M-1l in hit capabile
ity wms the Winchester, caliber .22;. Vhen fired in a series

t night wnder conditions of flare illumination, the
total hits achisved by the Winchester exceeded those of the
M=ll by 29 psroent. It is belisved, howsver, that under these
8 this superiority is attributable large-
ly to the Winchester rifle sicht itself rathar than to some in-
herent lithtweight high-velocity rifle characteristic, The Wine
choster sight appsared to have the spscial quality of permitting
nore to reach the firer's sye and of giving him a better
view of the target when the sights were aligned under oconditions
of limited visibility., Under these sams circumstances of flare
1llumination at night, both the Armalite and M-1ll; had almost ident-
ical hit capability. Under daylight conditions this special sit-
wmtion no longer existod and the M-1l4 and the Winchester were

v again nearly the same in achieving hits,

§ The hits achisved by all three rifls types

i at night under conditions of flare illumination appear to have

tactical significance, As an example, squds armed with a light-

wight high-velocity rifle (as remresented by Winchester) were

4 able to scare, while firing at night wnder flares, fully 30 per-
osnt as many hits as they were abls to scare in daylight, -

(b) Under conditions of darimess (non-ﬂ.lu— C
inated) none of the three rifle types demcustruted an aimed hit

%
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capadility at any of the three ranges (100, 200, 300 yis). The
hits scared Dever exceeded seven psr thoudnd rounds of amsmi-

tion fired. The hits scored were random and there wms no sta-
tistiocal difference betwsen the LWHVR system and the X-1l; (See
Table 17). 3ince ememy tactical doctrin> ewpbhasizes night oper-
ations, it seems desirable that the squad be capable of defend-
ing itself at night, preferadbly at ranges greater than S0 yards.
It 18 suggested that this could He accomplisbed in two wmys. The
defensive capadility of the sguad at night could be enhanced by
the squad battle sony under continuous illuaimation, or
by placing within the squad an area weapon capable of sugmenting
the destructive firepowsr organic to the squad under conditiovs
of restricted visidility. In this re reference is made to
PFinal Report - Evaluation of WIBLICK (U) (CDOG, CDEC SBT10).

L. AIDS TO FIRING

a, Treoer Amumnition

Observation of the results of tracer fire at night
(using the M-l cnly) under both illuxinated and non-illuminated
oonditions did not indicate that tracer had any significant value
in incressing the numbsr of hits per hundred rounds fired., It is
recognised, however, that tracer has value in designating azd out-
lining targets and target aress,

b. Bipods

T™he use of bMpods was examined with the N-li and
the + Ths results were regative. In aoccomting for
their lower scores with bipods, the firers felt the bipods act~
od a8 & drag on the rapid shifiing of the rifle from target to
target and also impeded quick aiming,
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TABLS 16

RIM NOMBER

. HITS/RIN AT 100 YARD - RANGE
S-MAN SQUADS

ARMALITE AR-15

2
3-,
]‘..
g
6
T
8-

TOTAL W0, CF HITS
AVERAGE WO, OF HITS

14
3k

Lk
32

231

28.9

M1k

19

17
15

13

J N

N




TASLE 17

(N au

SELEC?ED PHASE II1 PERFORMANCE VALUES -~ SEMI-AUTOMATIC

¥O FLARES FLARS
Total | Total ¥r Hits W
jm mite | ne | mite | Fires. mhgyg?m_
T07AL )
v sk 16 127 315 0763 . 29.5%-
Al uos | 28 Fu2sy | 29| .oss | 2628
X 316 2 b3s9 | 298 .0592 22,98
100 D
RANGE
v m 7 Jms | w| .ns 7.8
A 8L9 16 1092 124 1136 25.8%
X 1010 10 um | 22| .03 2.5
200 1D | '
RANOT
v | v s fur | s| .omwo 2h.1%
A 1358 s 1198 ° <0584 2.3
) | 1,58 7 1200 8s -0708 26.5%
300 YD
Jamae
v | 193 oo | e owsr | mes
A 2% 7 1969 ss | .02m 28,38
N 18,8 p 1985 51 0257 19.4¢
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DESIGNS OF EXPERCMENT

Designs and schedules of the experimsntation are presented in
detail in the succeeding tables of this section. » .

Details of the arrangement ant sequence of target arrays are
{1lustrated in the figure iomediately following (page A-2).

In all tables, the desigmations W, A, and M refer respective-
17 to the 'Anchester, Armlite and H-lf; rifles, ‘
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DESIOM OF EXPRADMEXT
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DESION OF EXPEXDENT

PRASE: MIXZD AUIOMATIC AND SXMI-AUTOMATIC PR

m Squed Sise Rifls  Ripod Anto Semi Nares
1 Sof T X Yo 1/3 trecer e
1 Ta9 N ¥o 1/) trecer No
2 Sa ? ] ¥o ML trecer  Be
2 T29 X %o full tracer o
1 7 Toe  No trsomr | 3
1 9 Tee Nc tracer o
2 s Iy Yes  No tracer Yo
2 u A Tes Vo tracer )
1 7 A Xo Xo traomr %o
1 9 A %o ¥o tracer |
2 S A No ¥o tracer ¥o
2 1 A %o Bo tracer %o
1 Sat ? | Tee 1/ tracer %o
1 19 | Yoo  1/3 trecer %o
2 Sat 7 X Yes full tracer No
2 Ta9 |  he full trecer Ko
1 Sat 7 | p 1/3 trecer Tee
1 a9 " Tos 2 trecer ' Tne
2 Sof 7 X Yee full tracer Yes
2 79 n Tos full tracer  Tee
A-7
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rifle or semi-automatic fire and two M-l rifles on automatic fire,
These substituted for the eight H-1 rifles and two BARs assigned

#For these particular runs, the squad was armed with eight H-1l
under ROCID (Reorganized Combat Infantry Division), TOLE 7-17c.
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DESION OF EXPRRIMENT

DEFENS® PRASE: AUTOMATIC FIRE, DAYLYGHT

(Lixited ammonition supply = reduced from
140 rounds per firer to S0 rounds)

Targed ‘

Array Squad Sise Rifls
3 5 A
2 9 A
1 5 A
2 9 A
3 5 A
3 9 A

2 5 A
1 9 A
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DESION CF EXPIRTMENT

M-1}; RTFLE, STMI-AUTCMATIC PIRE

AlD SEMI-AUTOMATIC FIRE
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LVR DXPERDENT RIPCRT

DATA FCRS

This annex contains the forms used by the data collectors and
hit counters to record the information cbtained by thenm during each
of the 559 runs in the LWHVR experiment.

The forms are self-explanatory with a fow exceptions, Iisted
tolow:

a., "Pirers imdex" refers to the relative mrksmﬁshi.p'
proficiency standing ss derived from pre-axperiment firing.

b. "Span mmber" refers to the relative position on the

1ins cf each firer during each ruie

¢s "Veapon type and mumber® refers {(in addition to the
rifle type) to the special mumber given each rifle used in the
experineut, ‘
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UYL 10T ATTACK
Circle Weather; Clavdy Surny Rairing Hot Ceold Moder=te
Circle Rarge 41 1 < ntet Verth: # Cf Dy (£ Mcnth

Circle Smaa #1 1 2 » . 5 & 7 a 9 19 L

Firer's dame —_— — Zerinl ¥

Run »__ Sires's Index Platoon #

Circls veapen Type and #1 Arzalite -Wirchester | SVA
1 2 3 4 S5 6 Y 8 9 10 1

# Cf Reunds Issued T~ Firert

Fiace ™YY in Rlank Afler Insoring hat Weapon 18 Set for Jemi-Autormtiw

Circle # of Men in Squad: 5 6 7 8 9 11
Run Starting Tizc: Heurs__ Mimtes
TARGET Circle # of Check. &f Circle # ~f Circle # of Rcunds
# Runds Fired No Fire Stopoaygey or Fired After Whistle
nr Write ¢ If write # i #  or Write # if # Notb
# N~t Listed . Net Linted listed
1 0123456789 12345 1213
2 01234567829 12345 123

01234567809__ 12345 123
12345 123 ____

12345 123

0123456780
012345€6789__
01234567809 12345 123____

12345 123

IO NV S S W)

0122456789 __

NERRRY

TUIALS:

Herarkss “ature ~f Failure cr Du;age Lo Weapon

Cause: R pesults
Reccrdars haze: o L '. corisl #
REMARKS s :

.22 BEST AVAILABLE COPY
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DAYLIGHT ATTACK (Kit Count)

Cirele Range #1t 1 2 Cirale Weapon Types Armlite

. ¥inchester

M-14

DATE: Month cf Day of Mcath
Circle Span ¢1 1 2 3 4 5 6 ? 8 10 u
Cirels Target Array: Red White Blus
Man £
Flateon #
Run Starting Time: Hours Mimites

Target Circlc Numbur of Hits Scorud on each target, or write mmber in

Mmbder thce blank space if the number is not listed.

BEST AVNLABLE CoPY

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

2 01 2 3 4 5 6 7 8 9 10

3 01 2 3 4 5 6 7 8 9 10

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

5 01 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, |
COUNTERS RAME SERIAL MO,
REMARKS :

B-3
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CAYLIG (7 PCUTTUN D 2NCE Aucomatic Firg

Data: Mouth ¢ # of dar of meadh
Circls targut soquunec; 1 2 3
Run ¢ Sircleplatoon &1 1 2 2
Circlsfolmminsquad: 8 6 7 8 9 li
Circlo waapon typc and #:  Armaite V-inchuestor . 14
1 2 3 4 5§ 6 7 8 § 10 1

Firue's nane: Serfal #

# of rounds issued to firec:

Place "X* in binnk after insuriag that wezpon 13 8ot for cutomatic fire:

Run starting time: How's Lihates

Circle # of atoppeges or write # {f # a0 ilatoa:
1 2 3 ¢4 8 6 7 8 9 1C

# of rounds firer has 138t at vad of sun:

Remarks: Nature of weapon foilure or Zainago

Cause; Result:

Gencral Commenta:

Rocordcr's namog

B-l BEST AVAILABLE coey
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DAYLICHT FOSITION DEFEXSE (Semi-Autcemtic

Date: Nenth # # of day of month
Circle target s:quencel 1 2 3

Run ¢ Circle Platoon #1 1 2 3

Circle # of men in squad: 5 7 9 1

- Cirwle wespon type end #1 Armalite Winchestar

1 2 3 4 5 6 7
Pirer's namess Serial #

Fire)

ML,
8 9 10 1

# of rounds issucd to firer:

Place "I" in blank after insuring that veapori is set for somi-eutomntic

fire:
Run startine time: Hours _ Mimutes

B-5 | _[ :
FOR OFFICIAL USE ONLY

Distarcs to Circle # of rounds fired Circle # cf stoppeges

targes (y:rds) or vrite # if # rot licted or vrite # if # not listed
00 012345 0 1 2 3
200 012 3 4 5 o 1 2 3 ———
100 012 3 4 5 0 1 2 3 4 -

# of rounds firer hrs left at end of run: ___

. Remerks: Noture of wecpon failure or domree

Cause: Bcauit_#

Gensral Commentss .

Rescrder's nemes

BEST AVAILABLE Copy
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PAYLICUS PoSITION DEFeidE
Circl.: wwathor: Ciruuy  owuagy Ra'odel dx Cod  hodursty
Letr Moath ¢ Lday A noath —
Clocle target soquea:e 1 « 3 I
Run ¢ Cirzic piatooa & 1 2 3 i
Cteclctolmntasual: 8 3 T 8 ¥ 11 ‘
Clreiv distunce to flot g atoo (dey: 30¢ 00 10 W0 !
viccic waapHa type: Armality winck stee A 14 !
Piacy * X * {a biznk 1Xer insuring that all Lit switcdcs and wiring ara {ntack 4
an. o goot paratiag oo odtion, - .
Tl £.e7Gus ary astivatou: Lows Minutes !
. reccodors arl sto e Houss Mliautce

et stasting tum.: Hoyura

w2 thy tucocees chart and then pinco an * X ® here:

.-
s
%
[4]
G,
L&)
-

1 J 1 - 3
i J 1 P 3
3 v 1 3 J
4 "] 1 Z 3
] J 1 A 3
3 2 1 - 3
1 9 1 - 3
8 J 1 2 3
3 ] 1 % 3
10 V] 1 2 3
1n G 1 2 S
v 1 2 3
13 J 1 < 3
14 v 1 4 3
18 J b 2 3
13 J 1 2 3
17 N) 1 2 3
18 v 1 - 3
13 J 1 3 3
“« J 1 ¢ 3
sl v 1 2 3
2 b 1 2 3
‘ J 1 “ 3
. J9 1 2 3
28 v 1 2 3
«8 v 1 2 3
b § 0 i z 3
pt 0 1 2 3
b v 1 o 3
K v 1 é 3
31 9 1 2 3
k¥ J i 2 3
+t0fAL

Resordur's nainJ:

FOR OFFICIAL USE ONLY
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Miaut.e
Upora compt.daa of a run, write both the numosr ana tha starting time of that

Siccia # ol hits or writa ¢ i ¢ not lsted -
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IICGAT 2ZIITION TETENGE

Circ.s weathor: cool  cold  ratmdng  clwly  cleas

moon phasc: <ark quarter dad  ful
Cate: Mooth ¢ ¢ of day of mont)
Circietargat scuenzs.: 1 & 3
Run ¢ : circioplctooad#: 1 2
Circlefclmoninswed: S 7 9 11

Circle Matancn to firing line {yds): 02 20C 128 60
»le

Circle vea on typ>: Araadae Vinchester

Placa *X° in blank £icr {r.urlag that all Mt switches and wicing are intact

and in good cneratiag condition.

Tirse recorcars arc wotivatad: Lours
Time cocordars ooe atoppods Hows
Rmn starting Jnia: Hours

Aimutes
winvtes
AMioutes

Ugoc complction of a run, cater specified Inforz:ation oa the recocder chart,

TAIG:T ¢ Cirale S of aits or w2, # if # pot i -ted
1 2 1 2 35 s+ 5
< S i 2 3 4 3
3 - 1 P o < 5
4 9 &t & & 4 5
5 v 1 « 3 4 5
3 “w 1 2 2 4 &
7 )2 2 L 4 8
8 g i s S 4 )
9 < 1 b ° 4 &
* 1 9 1 P 3 4 5
11 Vv 1 &2 2 ¢ 5
12 ¢ .1 2 2 4 35
13 6 1 2 ¢ 4 5 _
14 > Y 2 8 4 5
15 “ 1 Z 3 4 5
18 9 1 & 3 4 5
17 v 1 2 0 &« 5 _____
18 3 1 2 T 4 5
19 o 1 2 L 4 5
22 ¢ 1 2 3 4 5 __
4 s 1 £ 3 4 5
22 v 1 & 2 4 5
23 0 1 2 8 4 5
4 0 1 2 < 4 $
25 5 1 2 2 4 8§ __
2 T 1 2 3 4 5
27 J 1 A 3 4 S
< S Y 2 2 4 5
b . 1 & T 4 3
3¢ { 1 2 3 & 5
21 3 1 2 3 4 o
32 S 1 2 93 4 3
. TCTAL
Racorder's name:
B=7
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L'ViiVR EXPERTMENT REPCRT

CPINION POLL

This annex contains a copy of the "Military Information Check
Sheet® used in obtaining opinions on *he candidate rifles from 32 of
the riflemen who participated in the LVHVR experiment. The sample
size wa3 not larger due to attrition to the original experimentaticn
forces brought about by transfers, illness, leaves, etec,
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YAM - 1)

NILITAFY THPORMATION CHECK SHZZT ' .
UME: SZRIAL MRBER:
(Last) (First) (Initial) '
DATZ COMPLETED:
INSTRUCTIONS

Please answer these questions after you have fired all the
verpons, Your opinions will help decide which weapons are "best"
for certain purpcses. '

Please give a frank answer to every question. Some of the
questions will be hard to answer, For example, 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 your help in this very important project.

BEST AVAILABLE copy
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DIRECTICHS

Put an X in the space that best describes your cpinien,
If rou do not find an answer that exactly fits your ideas, put
an X opposite the one angswer that cones closest to it, or
write in your own answer in the space provided for commentas,

1. Some rifles seem to be better balanced than others--they Just
"feel” right. “hich rifle did you think had the best "feel"?

Armalite Winchester M-1l
The best rifle was (check one)eeecsse

2. Some v)eopla like a heavy rifle and others prefer a lighter one.
Which rifle did you think had the dest weight?

Armalite Winchester M-1l

The best rifle was (check one)ececsse

3. The aigh'ts on these three rifles are a little bit different from
each other, Which one did you think was best?

Arralite “inchaester V-1l

The best rifle was (check one)esssses

L. Some rifles seem to be tougher--can "take it" better--than others,
Which of these rifles 4o you thirk would stand up best under combat
conditions? -

Armalite Winchester M-1j

The best rifle was (check one).eeocees

S. Each of these rifles has a different kind of grip. Most people
prefer one kind of grip to another, Which grip did you like best?

Armalite Winchester M=1l

The best rifle was (check one)esseeee

BEST AVAILABLE COPY
c-3
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6. Some rifles seem to be easier to load than others, ‘hich of
these rifles did you think was casiest to load?

Armalite H‘inchester M-1)4

The easiest rifle was (check one)eesss

T. You've had a chance to load each of these rinea. Ythich one
could you load most quickly? - g

Ammalite Winchester M-l

The quickest rifle was (check cne)eeses

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

Armalite Winchester M-1l

The eagiest rifls was (check one)eeees

9. Each of these weapons had to be taken apart in different ways.
Which rifle was the easiest to take apart?

Amalite Winchester M-1k

The easiest rifle was (check one)eeese

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 M-ll
The eagiest rifle was (check OﬂO)ooooo_

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

Armalite Winchester M-1}

The best ﬂne was (Cheek m)..ooooo.

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?

Armalite Winchester M-1l
The most accurate rifle was (check one)

c-l .~ BEST AVAILABLE COPY
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13. Probably you made bettier scores with one of these rifles than
with the others. %which one scermed to be rmozt accurata for you?

Ar-alite "NMnhester M-1l i

The magt accurate rifle was (check one)

i, Some rifles lust seem to be morn derendable than others., Cthers
can't be trusted so much. "hich of thoce rifles seemed to you to be
nmost dependadble?

Ar=alits “Hnehester M-1l

The meost depentihle TI{IR WaSeesesess
{caeck one)

1S. In your opinion, whizh of thrse throe rifles would be the all-
arcund best one for the infantry ‘o use? 7Try to consider all the
things that are i-gortant to rm -- weight, long and short range
accuracy, drrendabiiity, nase of use, caliber of ammunition, and 3o
cn. Which cne do rru think would be Loct?

Armalite ‘“fnchester M-1h

The best ali-around rifle would be..
{check one)

16. If you had a chcice between (1) a lar-er calider round (such as
«30 caliber -- the standard NATO round) and (2) a smallar calider
round (cuch as the .27 caliber “inchecter round), which weuld you
prefer for combat use? (check one bex only.)

Prefer the larzer calider ammunition
Prefer the smaller caliber ammniticn
Have no preference between the two

17. Some rifles are likely to "climb" when they are on automatic
2ire, 'hich of these rifles did you think was best (clinmbed the
least) when on automatic fire?

Armalite “inekester N-1kL

The best rifle was {check one)eeeves

18, Scme rifles have trigger backlach. ‘hich rifle did you think
had the least trigger backlash?

Armalite Winchester M-1)

Least trigger backlash (check one)...

BEST AVAILABLE COPY
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19, Some rifles work beiter than cther rifles when it's raining.
CWrich rifle did you think worked best in the rain?

Ar-alite "Mnchester -1l

Worked best in the rain (check one)..

am— ———— ’ f

20, .Sone ri{les may fire more accurately than sthers on full auto~
matic, " Which rifle do ymu think fires mcst accurately oa full auto- '

watic? _ .
Armalite *Mnchester M-1l

Capvernats
——

Most accurate on full automatiCeseee
{checx oue)

—— ———

21, Scme rifies may malfuncilicn more often than others on full auto-
ratic? Which rifle do you think melfunctions most often on full
automatic?

Armalite Winches.er M=1l

Malfunctions most often on full
automatic (CHGCE One; secossscencre

-22. In combat, which rifle do you think most or the other "AM-1l
- firers would want to use?

Armmalite ‘"Mnchester M-1L

The rifle they would like best is
(ChECk one)........-.............u

-0 emmems 0 sSyouss

23, Yhich rifle do you think is liked best by the people -inning
. the experiment?

Armalite ‘Anchester M-1k

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

2L, If you were in night combat and flares were Leing used:

8. "ould you rather fire automatically _ , or semi-automati-
cally ?(”heck one)
L. Would you rather fire tracer amminition s or not firs
tracer ammunition ? (Check one)
c. Would you rather use a bipod for your rifle ', or <
. sandbag , or neither ?  (Check one)
- de ‘hich rifle would you rather use, the Armalite s the
"inchester , or the M-1l ? (Check one)
c-6 BEST AVAILABLE COPY ‘
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~
T

L e w4 s -~ -~ ‘.
tracer a-ounition T (Thesl cne

ce fuld yeu rather uze a bipod for your rifle s CT A
sandbag; , ¢ nolther ? (Chenl: cne]

de “hich rifle wveuld you rather use, the Arralite s the
inthostew , or the M-1L ? (Check one) .

"hich rifle Ao you think is nost deadly at 300 yards:

Te Armalite , ‘e Vinchester , or the MM-14 ?

(Check cne) K

whish #ifle do you think 1s most Zeadly at 200 yards:

The Armalite , the “inchester y O the M-1L “

(Check one) '

“hich rifle do you thirk is most deadly at 100 yards:

The Ammalite , the Winclecter , or the M-14 ?

(Check one)

Give what you think i3 the cae most irportant advantaze of the

Armalite rifle. - —_—

Give what you think is the one most irpertant advantage of the
‘‘inchester rifle,

Give whal ycu think 1s the one rost important advantags of the
¥els rifle, T —_—

BEST AVAILABLE COBY
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J2. Oive uhat you think is th2 une wost irportant disadvantase of

33

3k,

c.

the Armalite rifle.

Qive what you thinl: i3 tho one most important disadvantage of
the "fAnchester riflc. ,

Give what you think is the one most i-portant dizadvantage of
the M-1L rifle. :

If you will be transferring to another military unit within the
next few weecks, give the nane of the unit to which you w#ill be

assigned. State whether PCS or TMY.
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H. SUPPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

1. nﬂ.\cr

A field experiment was conducted to determine thecrelative effectivenass of
variously organized rifle squads armed with M-14 wvifles and Winchester and
Armalite lightweight, high-velocity rifles (LWHVRs). A schedule was eatablished
to measure differences in the weaprns based on their relative target hit
capabilities. More than 500 firing runs were made on two sttack ranges and one
defense range. The target hits were counted manually and by mechanical event
recorders, Different fire techniques and combinations of techniques were

tudiesy and four different sjuad s{zes were examined to accumulate data bearing
on o appropriate size for squads using these weapons.

G it e € = i T 3Pl it s W Bt

DN

BEST AVAILABLE COPY

i

. DD .22 1473 UNCLASSTFIED
I K ’ . Security Classification




e -

g~
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