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CONFIDENTIAL.
UNITER STATES ARMY INFANTRY BOARD
.Fort Benning, Georgia .

27 May 1958

REPORT OF PROJECT NR 2787
E'VALUATION OF SMALL CALIBER HIGH VELOCITY RIFLES - ARMALITE (AR-15)

_ !DA‘. PROJEC T_502~08w306i ()

1. AUBIHORITY .

8o Dz.reat:we.mLtr, ATDEV=3 474/4 (24 Feb: 58), Uscomc, 24 Feb
58, subject: "Eva.luatlon of Small Caliber High Velocity Rifles." - -

b -Bﬁpoge.wTo determine the potential of the Armalite (AR-15)
Small Caliber High Velocity Rifle to replace __“bh‘e M-14 and M=15 rifles.

co Scope.-=The temperate phase tests of this projeet were con-
ducted by the United States Army Infantry Board., The United States Army
Arctic Test Board will conduct arctic phase tests. Separate reports of
‘project will 'be" submitted to Unz.ted”, Sta.‘tes Contlnen'bal Azmy Gomma.mi by
each test ageney..:

a. Report of Project Nr 2709, Board Nr 3, CONARC, 28 Nov 55,
Evaluation of M2 Carbine Modified to Fire High ‘Ielocity Ca.l:n.ber 022
Cartridge (C).

b. Report of Project Nr 2726, Board Nr 3, CONARC, 29 May 56,
Evaluation of L:Lgh'b We:.gh‘l; Rifles.

c. Report of Project Nr 2743, US Army Inf Bd, 26 Jul 57 (subject
classified SECRET).

‘Paragraph 237a(l), Combat Development Objective Guide, USCONARC,
1957. ' S

3. DESCRIPTION OF MATERIEL. : ;
a. Control Rifle.=-M-14 rifles, hereinaf_ftér referred to as the
control rifle, or M-14, are preduction model weapons of United States

fabrication. They are new weapons and essentially the same as reported
on in ref 2b. .

“FERADING DATA CANNOT BE PREDETERMINED = = = o = 4o o b5 conies
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b, Test Rifle.

(1) 4AR-15 rifles, hereinafter referred to as the test rifle,
or AR-15, are prototype rifles developed by the Armalite Division of
Fairchild Engine and Airplane Gorporation, Los Angeles, Galiformia. They
fire, selectively semiautomatie;automatic, a caliber ,224 lead coréed round

developed by Winchester-Western Division of 0lin Mathieson Chemical CQrpozaf

tion or a.caliber ,222 lead cored round built to Armalite specifications
by Remington Arms Corporation. ' : : ; % '

(2) The test rifle has a unique gas system. The gas to
cycle the parts is transferred from the gas port, located under the front
sight, to the receiver through a tube. (For further details on operation,
see Test Nr 1, app I.) (Photographs are attached as app III.)

" ¢. Control Ammunition.--Gartridge, Ball, 7.62mm, M59, Lot Nr
LC 12011, hereinafter referred to as the control round or M59, is a
standard item currently issued for use with United States standard 7.62mm
weapons. : : : :

4. Test Ammunition.

i (1) 'Cartridege, Ball, Cal ,224, Winchester, E2, hereinafter
referred to as the test ammunition or the Winchester Cal 0224, is a lead
cored round developed by Winchester-Western Division of Olin Mathieson
Chemical Corporation. This cartridge fires a 53 grain projectile at a
muzzle velocity of 3300 ft/sec. S R 1

: (2) gQartridge, Ball, Cal ,222 Remington, hereinafter referred
to as the Remington, Caliber .222, is a lead cored round developed by :
Remington Arms: Corporation to specifications of Armalite. This cartridge
fires a 55 grain projectile at a muzzle velocity of 3275 ft/sec. %

‘4. BACKGROUND.

ao In 1952, Opdnance began investigating High Velogity Small
Caliber Cartridges for use in rifles and carbines, 'In 1955 this Board
conducted an evaluation of a M=2 carbine modified to fire a High Velocity,
Caliber .22 Cartridge (ref 2a). The resulting report of project recommended
that investigation of the high velocity, small caliber principle be given
a high priority and that a lightweight rifie utilizing the high velocity -
small caliber principle be developed. Op 26 July 1957, this Board forwarded
to USCONARC draft military characteristics for rifles utilizing the high
velocity small caliber principle. R L e SRl SRt g

b, The test rifle is not proposed £6:_Tr1pa;tite.Sia;darQizaﬁigquw

5. SUMMARY OF TESTS.-~The AR-15 rifle was"testéd to determine its
characteristics and compare them with those of the standard M-14 rifle.

2
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ek CONFIDENTIAL -
a. The test and control rifles are comparable in‘thése respects:
(1) Orgenizational Maintenance.
(2) Accuracy - Semiautomatic Fire.
(Bj Accuracy - Automatic Fiie;
(4) Accuracy - Transition Firing.

(5) Performance under Adverse Conditions.
b. The test rifle is superior to the control rifle in these
respectss : . :
(1) Lightness of weigﬂt..
(2) Ease of assembly and disassembly.
(3) Reliability under simulated combat condltlons.
(4):*Base of handling.

-cs - The test rifle-ammnition combination is inferior to the
control rifle-ammnition combination in these respects:

(1) Penetratlan.

(2) Flash suppresalon.

6. DISCUSSION.

a, The Winchester Caliber .224 round was fired from the Armalite
(AR-15) rifle throughout the test program. Test Nr 9, Penetration, was
repeated using Remington Cal .222 ammunltlon to compare its performance
with that of the Winchester ammunition.

bs The test rounds meet the penetration requirements stated in the
United States Army Infantry Board's Draft Military Characteristies for a
Rifle of High Velocity and Small Caliber (ref 2¢).

€. An analysis of Test Nr 9 (app I) shows:

(1) A significant reduction in the capability of either test
round to penetrate various mediums, as compared to the control round.

(2) That the projectiles of the test rounds are con31derab1y
deflected when fired through brush. However, this is considered a minor
deficiency. ' ' .

(3) That the projectiles of the test rounds have a tendency
to break up or dlslntegrate when fired. 1nto brush, sand, etc.

3
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d. It is the opinion of this Board that the renetration capability
of either test round would be greatly enhanced if steel cores are substituted
for the currently used lead cores or if the bullet Jjackets are increased in
thickness. - : ‘

e. PFiring conducted in addition to that reported in Appendix I‘in-
dicates that the test rifle, using ammunition of improved penetration capability
and equipped with an optical sight, would fill sniper requirements.

f. Equipping the test rifle with an integral flash suppressor
should result in reduction of muzzle flash comparable to that obtained with
the control rifle with its integral flash suppressor. st

g. The results of Test Nr 6, Transition Firing, indicate that a
marked increase in the number of hits per unit of time is possible with
the test rifle.

T. CONCLUSIONS.

a. The Armalite (AR=15) Rifle is a potential replécement for the
M-14 rifle. 3 _

R b. The Armalite (AR-15)rifle equipped with a bipod and hinged
butt plate should provide a potential replacement for the M-15 rifle.-

c. ' The penetration capability of either test round is significantly
less than that of the control round and should be improved. :

8. RECOMMENDATIONS.--The United States Army Infantry Board recommends
that: < : :

- a. The Armalite (AR-15) rifle be considered a potential replace-
ment for the M-14 and M-15 rifles. i SRR - SRt

b, Development be expedited to provide a round for the Armalite
(AR-15) rifle that has greater resistance to bullet disintegration and better
penetration characteristies. : ;

¢. The following items be furnished for seryice test:

(1) Eight Armalite (AR-15) rifles modified to correct the
deficiencies reported in Appendix II (three rifles to be equipped with
hinged butt plate and bipod),

(2) Sufficient quantities of improved ammumnition for use

with the Armalite (AR-15) rifles. 5
- %hQ#‘Q¢¢J\A:£ijEE>.i ; LR Q
. KUNZIG

Appendixes: RS HENRY
I Details of Test _ Colonel, Infantry
II Deficiencies and President
Suggested Modifications
III Photographs g
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APPENDIX TS DETAILS‘OF TEST :

Report of Project Nr 2787 - Armalite (AR-15)

Test Nr 1, PHYSICAL CHARACTERISTICS.

‘1. FPURPQOSE.--To determine and compare the physical characteristics
and the operation of the test and control rifles. o
2, METHOD.

e a, Test and control rifles were weighed and measured, and the
resultlng data was recorded Photographs are attached as Appendix III. 3

- 'bo ﬂperatlon for the control rlfle was: determlned by analy51s :
of descriptive material furnished by the Chief of Ordnance. Operation
for the test rifle was: determined by physical inspection’ and explanation
and demonstration conducted by a representative of the developer.
3. RESULTS.
a. Weights (1b):

M-14 AR-15

Rifles (less sling,

magazlne and accessorlss) 2 EN A S Y | 57532
Magazine (empty) (0.54)  (0.19)
Magazine (loaded - 20 rds) | 1.61 0.68
Magazine (loaded - 25 rds) - (0.80)
Sling (M-1) 0.351 None furnished
Accessories None None
Totals: w/20 rd mag 10.26 6.00
w/25 rd mag . 6.12

RELATIVE BATTLE LOAD (IBS) :
? 3 : : M-14 AReLQ

Rifle w/100 rds in five 20 rd
magazines plus 120 rounds 3 :
(Total = 220 rds) ' - 22.39 bx

Rifle w/125 rds in five 25 rd

magazines plus 95 rds (Total-
220 rds) 2 12.20

Rifle w/125 rds in five 25 rd
magazines plus 524 rounds : : :
(Total =649 rds) 22.39
Note: Weight of bandoleers, clips, ete, are not included
in the above comparison. ke i ;
I : ; SDLABER 5
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CARTRIDGE:
Winchester Remington
M-59 Cal .224 Cal .222
Case 184 gr % e 95.9¢r
Propellant 45 gr 25 gr 24.3 gr
Projectile = 147 gr 53 gr 55+3 gr
b. Dimensions (Inches):
Overall length = 44.19 3750
Barrel length 22.00 20.00
Overall height T.63 8.75
Sight radius 26.75 18.25

Co Operation.

(1) Control Rifle.--Functioning and operation of the control
rifle was determined to be the same as similar rifles previously tested
and reported by this Board (ref 2b). :

(2) Test Rifle.

(&) The test rifle is gas operated. When the rifle is
fired and the bullet passes beyond the gas port located under the front
sight, gases are directed to the rear through a gas tube into a chamber
formed by the bolt carrier and bolt.

: (b) When the high pressure gases enter the chamber formed
by the bolt carrier and bolt, the bolt is locked forward and acts as a
gtationary piston. The entering gases create pressure on the bolt carrier.
Expansion of these gases provides the energy necessary to cause the bolt
carrier to move to the rear. The cycle is then completed as in conven-
tional rifles. £ : ; &

4. SPECTIAL OBSERVATIONS RELATING TO THE TEST WEAPON.--Trigger pull
is excessive i9 374 pounds, compared to 5 475 pounds for the M-14 rifle).

- CONFIDENTIAL
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Test Ny 2, EASE OF DISASSEMBLY AND ASSEMBLY.

1. PUEPUSE.n—To determine and compare.ﬁhe ease of disassembly and
assembly, and difficulties of training therein for test and control rifles.

2. METHOD.
a. Using appropriate Ordnance publications and advice furnished
by the developer as guides, test personnel were instructed in the proper

procedures to be followed in disassembling and assembling the test and
control weapons¥,

b. Twelve test personnel were given four hours of preliminary
training and familiarization with each type rifle. After familiarization,
each individual performed three field stripping and assembly operations
with each type rifle. Each operation was timed and average times computed.

_ €+ Test and control rifles were thorpughly cleaned and properly
lubricated prior to conducting time trials in this test. :

d. Throughout all test firing, difficulties encountered in dis-
assembly and assembly of test weapons were recorded.

.3’ RESULTS.
Saz Nﬁmbe:fof parts Baﬁﬁied"by.thé soldier in fiéld;strippihg:
‘M=14 - 11
AR-15 - 8
bi" Time_reqhifédu(seconds)é §
(1)'.Disassemb1y"' 35.4 A /N
(2)  Assembly i7:éb e it figo piusfea 3234 
Ce Specidl ohsérvatipns-felating tO'the;tasf;weaponz
- (1) The bolt retaining pin is:diffiqﬁlf to grasp and ramavé,
Enlargement of the head of the retaining pin and deeper beveling of the

retaining pin seat would enable the soldier to remove the pin with less
QLLLAGUTEY 5 0 soeiBa e Ra i e 1T B T e

*NOTE: No combination tool was furnished for either type weapon. A wrench
3 is required to disassemble and assemble the control rifle. (Loosen
or tighten the gas plug.) A cartridge (dummy or live) is the only

aid required for disassembling or assembing the test rifle.

_ *(3(i){%‘§51t:ffitgfﬁ;?;ét;:'




(2) The outer ring of the buffer contains slots which catch
on the buffer retaining spring detent (the-reeeiver will not close),
" (3) Reversibility of parts:

(2) The bolt group can be assembled with the firing
pin improperly seated (weapon will not fire). ' :

: -(b)- The followingfparts are subject to reverée assembly
which will cause the weapon to function improperly. :

1. Semigutomatic sear.
2. Automatic sear spring.

3.  Hammer.

Test Nr 3, ORGANIZATIONAL MAINTENANCE.

1. PURPOSE.-~To determine whether organizational maintenance of the
test rifle can be readily accomplished to review the maintenance package,
to accumulate parts usage data, and to compare the data with that of the
control rifle. - :

2. METHOD.--Throughout all tests, data was recorded which pertained
to the ease of care, cleaning,and maintenance of the test and control
rifles.

3. RESULTS.

a. No cleaning or maintenance package (cleaning rods, chamber
cleaning tools, combination tools, etc) was received for the test or
control rifles. Necessary SPape parts accompanied each shipment.

b, A combination tool, chamber brush, and cleaning rod will be
required for proper maintenance of the test and control rifles. No
special tools are required for organizational maintenance.

Co Time required to clean the test and control rifle using im-
provised maintenance equipment was comparable.

d. Parts Breakage:
(1) M-14 - None.
(2) AR-15 - 2 extractor springs.
e. Special observations pertaing to the test rifle:
(1) Dirt, mud, ete, accumilating under the front hand guard

cannot be completely removed (hand guard is of one piece and is not removable

by soldier). | .
CONFIDENTIAL
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(2) Bolt locking lugs and Tecesses are difficult to clean.
(Prov131on of a satisfactory chamber cleaning tool should el:r.m:.na.te this
problem area.) : : : A R .

‘4. ANALYSIS. --Orga.n::.zatlonal mazl.ntenance can be readlly accempllshed
for-the test and eontrol rifles. T ,

Test Nr 49 ACCURAGY - SEIIAUTOMATIC.

e PU'BPOSE.wao detem:me and compare 'bhe accuracy of the test and
control r:n.fles in semiautomatic fire.

22, METHOD.
’ e Uamg a bench rest, each ‘of four exper:u.enczed rlflemen fired __
the followlng with two of each type rlfles. '

(1) .Bi‘ter zeroing, th.‘ree 10-»round groups at 300 ya.rds (“A"
ta,rget)

(2)  After zeroing§ three 10-round groups at 500 yards ("B“
target: - - : : :

b, Center of impact, maximum spread, and mean radius were com-
puted and recorded for each shot group. The average of these measurements
for each type rifle was determ:med. : .

3. RESULTS.-n—Average mean radius and maximum spread (inches):

500 Yds _ 500 Yds

M-14 .53 i 17-64 10.,44 33048
AR-15 6,00  18.48 9.12 27.60

4. ANALYSIS.=—The test and eon‘brol rifles are comparable in semi=-
automatic fire,

Test Nr 5. ACGIURACY - AUT(I’I&TIC FIRE.

1. FPURPOSE.--To determine ‘and compare the accura.cy of the test and
control r:.fles .in automatic fire.

2. METHOD.

a. ~After zeroing, four exper:.enced rlflemen each fired one 100
round group (two to three round bursts) with each type rlfle from a standing
_position at an "A" target at a Tange. of 50 .’)Ta:t'd.s.

b. After zeromg, four exper:.enced riflemen each. fired one 100
round group (two to three round bursts) with each type rifle from a prone
position at an “A" target at a range of 100 yards.

¢. The number of hits falling within a 12 :anh circle, 24 3.nch
circle, and 36 inch c:.rcle were recorded.

d. After zeroing, four exper:.enced r:.flemen each f:.red three 100
round groups (two to three round bursts) with each type rifle at three "E"
type silhouette targets, placed side by side, at a range of 300 yards. -The
number of hits striking the silhouette targets were recorded.  (The abave
exercise was conducted from a prone positien with and without sandbag rest )

I : _ 9
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3o RESULTS.==The number of hits falling within a 12 inch circle, 24
inch circle; and 36 inch circle, or on other.type targets, are shown below:

a. | Standing (50 yards):

DIAMETER OF CIRCLE (INCHES)

- Weapon e | R 36 | = TOTAL
M-14 25 21 i - 551)
AR-15 13 24 | 16 53)

b, Prone (100 yards): B .
: DIAMETER OF CIRCLE (INCHES)

Weapon | 12 [24°| 36 | ToOTAL
M-14 17 21 10, | -~ (48)
AR-15 1. o |25l a2 (50)

. Prone without sandbag (300 yards):

a4y Nr of Hits on Three
-Weapon "E" Type Silhouettes

M-14 Sicade =0
AR-15 .. : 28

d. Prone with sandbag (300 yards):
' Nr of Hits on Three

Weapon "E" Type Silhouettes
Mo14 R
AR-15 i 62

4. ggngSIS.--The test.andﬂcontrol riflqs are comparable in automatic
fire accuracy. x : e :

Test Nr 6, TRANSITION FIRING.

1. PURPOSE.--To determine and compare tﬁeuperformance of the test
and control rifles under transition range firing conditions.

2. METHOD.

a. Semiautomatic?-éﬂffef-ZerOing their rifles at a range of 300
yards, twelve average riflemen each fired one practice and three record
runs of a modified transition course with each type rifle.

i b. - Automatic.--After zeroing their rifles at a range of 300 yards,
twelve average riflemen each fired one practice and one record run of a
modified transition course with each type rifle.

2 C. The modified transition range consisted of 10 targets located at
ranges of 50 to 350 yards within a 25° to 40° fan. Each rifleman was allotted
1 round per target for semiautomatic fire and two rounds per target for auto-

matic fire, All targets were exposed when the order was given to commernce
firing., Unhit targets were lowered 40 seconds after firing commenced.

T : : 10
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d. The percentage of target hits. in relation to number of rounds
flred by each type weapon was recorded.

3. RESULTS °

Percentage of target hits in relation to rounds flred.

Rifle - . Semiautomatic Automatic
Meld o 2T6Zh 305
A,ﬁ-.15-' S SR 610 1

NOTE: In nearly all 1nstances, the riflemen requ1red the
full 40 seconds t0 engage the ten targets with the M=14 rifle. Approxi-
mately 20=25 seconds were requlred to engage the ten targets with the
AR-15.

4. AHALYSIS.-wThe test and eontrol rifles are comparable in unknown
distance (trans ition) accuracy. The AR=15 rifle, due to its lighter weight
and shorter leng’th9 is easier to point and aline on subsequent targets.

- Test Ny 7. SIMULATED COMBAT CONDITIONS.

1. PURPOSE.=-=To determine and compare the performance of the test
and control rifles under simulated combat conditibns.

* 2, _METHOD.

“A course eon31st1ng of six 1anes was constructed. Obstasles
of various types (barbed wire fences, ditches, shell holes, etc) were
constructed in each lane so that the lanes became progressively more
difficult, lane 1 being the least difficult and lane 6 being the most
difficult. No minimum acceptability criterion was established since the
purpose of the course was to establish relative performance and not ab-
solute performance. Each weapon entered the course at lane 1 and proceeded
through the firing points (five firing points in each lane) until 8 out of
10 rounds resulted in malfunctions (four malfunctions of 5 rounds fired
at each of two successive firing points). The weapon was then removed
from the course, field stripped and cleaned. In the event of breakage
or stoppages that could not be corrected by the soldler negotiating the
course, the weapon was removed from the course, cause of breakage or
stoppage determined, and and the weapon disassembled and cleaned prier to
restarting in lane 1. Bach weapon entered the course at lame 1 four times
(three semiautomatic fire runs and one automatic fire run) :

bo Malfunctlons by type and nnmber of flrlng p01nts completed
were determined and recorded for- each type rifle.

CONFIDENTIAL
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5. RESULTS.
a. _Semiautomatic Fire.
*MALFUNGTIONS T % Malfunctions | Avg Nz
] Rds : : ‘Per 100 Rounds | Firing Points
Rifle Nr Fired|” EJ X | FINFH|SR | CE| LS| RO _Fired Completed
AR-15 0012 | 767 9]¢ 295513 |56 g leels o 3.8 44
0013 ‘| 1287 O |11 | 41 O |0 4 0 T 4.9 T2
0016 630 0| 6| 54| 2 0 10|~ O 2 11.7 36
o017 232 (Rl bR =) ey O i) 2 0 0 5.6 13
TOTAL T 121 1112 6 |0 .| 20 071 11
Total Malfunctions: 179 (includes two instances of the
i hammer following the bolt home, not
‘included above - Rifle Nr 0O017)
Average Malfunctions/100 rds fired: 6.5
Average firing points completed per start: 41
: % Malfunctions Avg Nr
Rds WM AL F UNC TI0 NS - Per 100 Rounds |Piring Point
Rifle Nr.. Fived | BJ | X | F|INFH| SR CE[ TsT Ro [ = Fired il Completed
M-14 1006 | 148 o2 b2l el elcre il ellie 8.1 9
1041 492 0|18 |11 | 27| 2 13 6} 3 16.9 28
1147 | 408 9112 | 1| 46| o] olioj o 17.2 23
1150 538 3119 |14 421 0 1 0 b) : 16.4_ 31
TOTAL 5 12 | 51 |28 | 123 2 14 (0] 6
Total Malfunctions: 253 (includes 17 instances of the hammer
- - following the bolt home, not’ included’
above = Rifle Nr 1041-9; Nr 1147-2;
Nr 1150-6) =
Average Malfunctions/100 rds fired: 14.6
Average Nr firing points completed per start: 23
b.  Automatic Fire. = ' : i
BRCHG n: % Mg lfuncticns Avg Nr
: Rds M ALFUNCTIONS ] Per 100 Rounds |Firing Points
Rifle Nr Fired | EJ| X | F|NFE|SR | CE| 1S | RO | Fired Completed
AR-1 col12 225 0 (9] 17 0 0] 0 0 1 8.0 2 38
2 0013 136 |1 0] 3] © 0 0 0 1 2.9 22
0016 120 0y 0] 9} 0 0 5 0 3 14.2 21
0017 181 O 118 6 0 3 o 11 21.5 31
TOTAL Of af4rf6 ] o 8| o 16

"¥WOTE: See Anmex & to App I for definition of malfunction abbreviations.

I
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Total Malfunctions: 81 (includes three instances of the
hammer following the bolt home, not
.included above = Rifle Nr 00175

Average Malfunctions/100 rds fireds 12.2
Average firing points completed per start: 28

' % Malfunctions |  Ave Nr

. Ris M ALFUNCTIONS. Per 100 Rds = | Firing Points
Rifle Nr Fired | EJ| X| F|NFH| SR | CE| LS | RO Fired _Completed
m;14 1006 147 ol 2] e larl el ialie e 9.5 s ios

1041 288 ol 33[ 1[5 e 1| e Te 6.9 - S g

1147 116 (ol S e By T B 29,3 20

1150 200 Bl oL P G e e 11.5 34
TOTAL 0|20/ 135 | 6ol 0 ) ‘5| 0l 2

Total Malfunctions: 101 (includes 10 instances of the
: hammer following the bolt home, not
included above - Rifle Nr 1041-2,
Nr 1147-25 Nr 1150=6)

Average Malfunctions/100 rds fireds 13.4
Average firing points-compléted per start: 32

c. Specific observations pertaining to the test weapon:

(1) The safety is not positive (does not remain in the safe
position when the soldier crawls under wire or over obstacles).

(2) The dust cover opens when the soldier hits the ground,
breaking his fall with the butt of the'rifle.

(3) - The charging handle becomes very difficult to operate
after the rifle has been exposed to mud or dust.

(4) The trigger sticks to the rear when partlcles of dlrtg
dust, etc, get into the trigger mechanism. .

(5) 'The gas power was inadequate to properly cycle the
operating parts after the chamber became dirty and scoured by sand and
grit. (Thls condition ceased to exls$ after the gas port was opened an
additional .005 inch.) i

¥NOTE: See Annex A $o App I for definition of malfunction abbreviations.

I G : Lt ' 13

CONFIDENTIAL




CONFIDENTIAL

(6) Dirt, mud, ete, accumulating under the front hand guard

cannot be completely removed (hand guard is of one piece and is not re-
movable by soldier).

(7) The buffer hangs to the rear of the buffer housing assenbly
when dirt, sand, ete, accumulates between the buffer and the buffer housing
wall (insufficient clearance).

(8) The feed ramp in the receiver appears to be too steep
easy feeding of the rounds from the magazine (bolt partially over-

LLLilL j' ]

4. ANAIYSIS.-~The test rifle is 31gn1flcantly more rellable under

similated- combat“conditlons than the control rifle: “fhe te i rifle ‘e
pe:z'pced anl éxce331ve numher of failures to feed due pr1Mari}y “$o thé"
the' blnding of He' buffer: “The“tontrol r: Fle
nber ‘of “bolts" faillng"ta gn home “which may
Eé~attrfbu able to Insufficlent gas (gas pb'ts me d °076 inches

0(-_\ "I“r‘ 1h-|L i uk. o ane =]

LS LL.._al

EﬂRPOSE.-fTo determ;ne and compare the performance of the test

o 4

Test Nr 89 AD?ERSE CONDITIONS.

2. METEOD.

8. Clean and properly lubrlcated test and control rlfles (two
of each type) were fired, at the rate. 1nﬁ10ated bel W for 5 dag u
further care and cleaning.

l1st day = 40 rd per min for 5 minutes.
2d  day - 15 rd per min for 30 minutes.
3—5th day - 8 rd per min for 15 m:.nuteso

b, Prlor to each exposure to the condltlons discussed below,
the test and control rifles (two of each type) were thoroughly cleaned,
proPerly lubrlcated and fully loaded,’ includlng one round in the chamber.
Spare magazines (loaded) in ammunltlon pouches were exposed to- the same

adverse eondltions.

(1) The rifles were. submerged in muddy water for 5 minutes
then drained and flredo “The rifles were then cleaned and again submerged
in muddy water for 5 mlnutes, dralned, left to dry for 24 hou;s and fired.
Gﬁuddy)water approxlmated that found in shell holes, etc, on the battle-
field: :

(2)- The rifles were fired whlle exposed to an artifically
generated 25~mph wlnd laden w1th dust and sand. This exercise was repeated

to allow rotation of weapons and change in wind dlrectlon (left»rlght

14
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(3) The rifles were fired in a 1ight dovnpaur of artificial
rain (100 rounds)

Co Clea.n and properly lubricated test and control rifles (two of
each type) were stored, with loaded ‘magazines and a round in the chamber,
in a cold room at =25 F for 72 hoursj then transported; in maulated con- .
tainers to the teat:.ng range and flred (100 rounds) :

d. Clean and properly lubricated test and control r:l.fles (two of
ea.ch type) were stored with loaded magazines and a round in the chamber;
in a hot room at 125 F for 72 hours, then transported in :msulated con- ;
talners to the testing range and fired.(lOO rounda) i -

e, Clean and properly Jubricated rifles (two of each type) were
Pired (100 rounds), stored with loaded magazine and a round in the -chamber,
in'a cold room at <25 F for 24 hours, - then transported in msula.ted con»-
tainers to the testing range and fired (50 rou.nds)

3. RISUL‘J.‘S ;
a. After 5 days w:l.'t;hout eare and cleaning:

. MAILFUNCTIONS Total T Total
Weapon EJ| X | F [NFH | SR | CE | Ls | RO | Malfunctions . Rds Fired
M-14 1006 S O F s nhardele:
1041 0= 1010
AR-15 0016 70 1010
0012] 2 4 1 3 10 ~1010
Breakages: M=14 - None. : ¥
AR=15 -1 Extractor Sprmg (R:Lfle Nr- 0012 a.fter o
. 3381 rds).
Per Cept Malfunctions/100 rds Fired: M-14 = O
b. After submersion in muddy water: 2
: MALFUNCTIONS - Total Total -
Weapon B | X F |[NFH | SR CE LS RO : Malfunctions Rds Fired
M-14 1147 e B Sl B oyl e R | 5 16 16
1150 L. |8l | 5 6 20 25
AR-15 0012 |5 |8 | 3 ' =16 AT
6 7 '5 18 25
“Breakages: n-'-14 - None i :
AR-15 - None . : HES
Per Cent Hali‘unctmons/lﬂo rds Fired: M-14 = 88.
: AR=-15 - 85.
*NOTE: See Annex A to Appendix I for definition of malfunction abbrenations._ o

I

CONFIDENTIAL

15




CONFIDENTIAL

co While being exposed to artificially generated sand and dust:

I

. CONFIDENTIAL

. M ALFUNCTIONS Total Total
Weapon EJ X F_|NFH | SR CE |LS | RO Malfunctions Rds Fired -
M-l 1147 M s e L 16 16
1006 | 28 [|10: Jr2teliy 1 16 17
AR-15 0012]1 7 1 9 33
0016 9 1 10 50
Breakages: M1, = None.
| AR15 - None, . :
Percent Malfunctions/100 rds Fired: M, - 97
e " hARI5 =23
do Fired while being exposed to artificial rain:
TMALFUNCTIONS Total Total
Weapons EJ _|X F | NFH JSR CE LS | RO Malfunctions Rds Fired
ML, 1147 29 o ' 1 3 100
1150 0 100
4 e
AR15 0013 S - e | 0 100
0017 ' : L; i _ 0 100 °
: [ ; A o it i i B
Breakages: M1, - None,
AR15 - None,
Percent Malfunctions/100 rds Fired: M - 1,5
. AR15 - O
e, After exposure to =25°F for 72 hours.

: *MALFUNCTIONS z Total Total
Weapons EfJ [X [F |NFH |SE |CE | LS |RO | Malfunctions | Rds Fired
M4 1006 0 100
: 1147 0 100
AR15 0012 2 2 :100:

Breakages: ML, - None,
- Percent Malfunctions/100 rds Fired: M4 - O
: 4 ' AR1S5 - 1
H¥NOTE

See Annex A to Appendix I for definition of malfunction abbreviations,
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f. After exposure to 125°F for 72 hours:

*MALFUNCTIONS Total Total
Weapon EJ X] F. | NFH SR CE| LS | RO Malfunctions | Rds Fired
M-14 1041 et ; 0 100,
1150 200 |ra2-:).25 1 48 1100
AR-15 0013 1 100
: 0017 1 0. 100
Breakaggs: M=-14 = None.
4B-15 - Nome. ;
Per Cent Malfunctions/100 rds Fired: M-14 - 24.5
' | SR AR-15 - 0.5
g. Fired 100 rounds, exposed to m25°F.for 24 hoursa“fhen fired:
17 Total :
Weapon Malfunctions Bds Fired Breakages
M-14 1006 0 50 0
oA 1147 £ 0- 50 0
AR-15 0012 0 50 0
0016 o) ' 50 (s

h, = Special observations relating to the test weapon: -

(1) The charging handle becomes difficult to operate after
the rifle has been exposed to muddy water, sand, and dust.

(2) The trigger sticks to the rear when particles of dirt,
dust, etc, gets into the trigger mechanism.

(3) The buffer hangs to the rear of the buffer housing assembly

when dirt, dust, etc, accumulates between the buffer and the buffer housing

*NOTE: See Annex A to Appendix I for definition of malfunction abbreviations.

I -
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: (4) Carbon builds up in the gas chamber to the rear of the
bolt'_a‘.ifter firing for an extended period without care or cleaning, :

‘4. ANALYSIS.

. a. The test and control rifles are comparable in performance
when: :

(1) Fired for five days without care or cleaning.
(2) Exposed to rain.
(3) Exposed to temperatures of -25°F.

(4) Exposed to temperatures of 125°F. (The performance of
Control Rifle Ny 1150 is not considered representative. This rifle was
completely dry when removed from the hot chamber indicating improper
lubrication prior to this test.) 4

b, The test and control rifles did not function satisfactorily
when exposed to muddy water or sand and dust. (The dust cover of the
test weapon aids in preventing sand, dust, etc, from entering the receiver.
However, when the magazine is removed for reloading, the weapon becomes
as sensitive to dust as the control weapon.) :

Test Nr 9, PENETRATION.

1 PURPOSE.--To determine and compare the relative penetration effects
of the ammunition used with test and control rifles.

2. METHOD.--(During the conduct of this test both Winchester Caliber
-224 end Remington Caliber ,222 Ammunition were fired 'to ‘obtain comparative
penetration characteristics of the two rounds.) :

a, Five rounds of each type ammnition were fired into 10 gauge
mild steel plate (SAE 1020, Rockwell hardness C-14) at ranges of 25, 100,
300, and 500 yards. layers of 1 inch commercially dressed pine boards
(actual measurement 3/4 inch), spaced at 1 inch intervals, were placed
behind the steel plate. Ranges at which the steel plate and pine board
were perforated were determined and recorded.

b. Ten rounds of each type ammunition were fired into layers of
1 inch commereially dressed pine boards (gctual measurement 3/4 inch)
spaced at 1 inch intervals, at ranges of 300, 500, 608, 700 and 800 yards.
The number of boards perforated by each type ammunition at each range was
recorded. -

CONFIDENTIAL
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- ¢o Bach type ammnition was fired against standard US steel
helmets (with liners) at ranges of 500, 600 and 700 yards and against
body armor at 500 yards. Firing was conducted until 10 faiy hits (strikes
more than 1 inch from the periphery of the profile of the helmet) were.
obtained with each type ammunition. Number of hits and perforations

obtained with each type ammunition were recorded.

ds  Ten rounds of each type ammnition were fired into a box
constructed of 3/8 inch plywood, containing 6 inches of sand, at ranges
of 20, 40, 100, and 300 yards. A witness plate; constructed of 1 inch
commercially dressed pine boards, was placed 1 foot in rear of the target.
Penetration effects were recorded for each range. Performance character-
istics of the test and control ammnition projectiles, such as tumbling,

yawing, etc, as evidenced from the witness plate, were recorded. -

€. One hundred rounds of each type ammunition were fired, in
ten round groups, into a fixture containing approximately 12 inches of
green, freshly cut, lightly packed, brush (limbs varied from very small
to approximately 3/4 inch) at ranges of 100, 300, and 500 yards. Mean
radius was determined for each 10-round shot group before the projectile
- entered the brush. The change in mean radius and the performance charace
teristics of the projectiles, such as tumbling, yawing, etc, as: evidenced
from a withess plate plaeed 10 feet in rear of the brush, were recorded. -

3 BESULTS.

a.; Ranges at which each type ammunition perforated steel plate
and pine boards are shown below: :

Steel Plate . ' Avérage Nir of 5,

Range " .

(Yards) ~ Type Ammunition Perforated  Pine.Boards'Perforated

25 % e Bg Yes “h0 88

Winchester Cal .224 Yes - - ' 400

Bemington Cal 222 Yes ' 3.8

100 M-59 Yes - 9.2

; . Winchester @pl .224 Yes 4.0

Bemington Cal .222 Yeas) = A 582

' 300 - M=59 ‘ ' i'.es-- 798

Winchester Cal .224 Yes 200

Remington Cal 222 Yes ' 2.2

*450 Winchester, .caluq224 A Yes : . 1.0

%475 ' Winchester Cal .224 Ko ' Sl 7

Remington Cal ,222 Yes 2.1

¥NOTE: Firing was conducted at 450 and 475 yards after it was determined
okt that the test ammunition would not perforate the steel plate at 500
yards. The projectiles of the test ammunition were deformed and, in
some instances, partially broken up after perforating the steel plate.

el Hmuep Al 5
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Range Steel Plate Average Nr of
(Yards) Type Ammunition Perforated Pine Boards Perforated
500 M-59 Yes 8.6
Winchester Cal .224 No 0
Remington Cal .222 No 0
b. Number of pine boards perforated by each type ammmition is shown
below: . ; :
Range Average Nr of
(Yards) Type Ammunition Pine Boards Perforated
300 M=-59 15.9 (+)
Winchester Cal ,224 134
Remington Cal..222 8.3
500 M=59 : 1332
Winchester Cal .22} 8.0
Remington Cal .222 6.7
700 M-59 10.8
Winchester Cal .22, 3ok
Remington Cal ,222 2.4
800 M-59 1.7
Winchester Cal .224 2,8
Remington Cal .222 3.5

c. Ranges at which each type ammunition perforated body armor and
steel helmets are shown below:

Range Perforation of Perforation of
(Yards) Type Ammunition Body Armor Steel Helmets w/Linerst
400 M=59 Yes Both sides
Winchester Cal .224 Yes Both sides
Remington Cal ,222 - - Yes Both sides
500 M=-59 ; & Yes Both sides
Winchester Cal .22 Yes One side
Remington Cal ,222 Yes One side
600 M—59 Not tested Both sides
Winchester Cal .224 Not tested None
Remington Cal ,222 Not tested One side
700 M=59 : Not tested Both sides
Winchester Cal .224 Not tested None
Remington Cal .222 Not tested None

#NOTE: The projectiles oflthe test ammmition were deformed after perforation
of the steel helmets,

7 20
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d. Nnmber of rounds of each type ammunition that perforated 6
inches of sand within a box constructed of 3/3 inch plywood.*

(Yards) Type Ammunition Number off‘-?rfomt_iona_ :
o e T | 10
; Winchester Cal .224 ] 0.

Remington Gal .222 0
40 . Mongi s T 10
: Winchester Cal ,224 Q.
Remington Cal 222 0
s H-59 i 7
Winchester Oal ,224 Q
: Remingt;on Cal o222 O
500 . M-59 10 -
Winchester Cal .224 4
Remington Cal 0222 1

-3 *Note: The pu:’o:]ectiles of the teat amumnition diaintegmted .
in the sand. :

€. Comparison of mean rad.ms pxior tomdafFer projectiles
passed through 'brush e

_ MEAN RADIUS (mﬂ_ﬂs)
Range -. : Prior to. _ After Passing W B
(Yards) Type Ammmition mtering Brush Through Brush* (Inchea) Changg

100  M-59 e 4.6 43,2 +218
Winchester Cal .224 1.8 Te3 +5.5 +307
Remington Cal ,222 2.3 13.9 -~ +11.6 +511

300 M=59 4.8 7.8 +3.0  +63

: Winchester Cal .224 4.7 10,7 +6,0 1128
Remington Cal ,222 10.3 17.9 +7.6_ +73

500 M-59 7.8 150 e e g

; Winchester Cal .224 8.3 26.4 S #18.1 | +218
Remington Cal .222 11.5 25,,,2_ | #}557 : -""119.

*Note: The projectiles of the test ammunition tumbled more than
the proaectiles of -the control ammunition after paasing through hru,sh

The pro;;ectiles of the test ammunition showed evideno;e
of breaking up when deflected by heavy brush at 100 ya.rdso :

1 _ ! | . ' 21
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..8s There is a signifmant reduction in the eapability of either
. test round to penetrate various mediums, as compared to the eontrol raund

: - bo The pro:jectiles of the test rounds a.re excesaively deflected
when fired through brush.

c. The penetration chamcteristica of the test rounds are comparable.

do.. The p:ro;}ectiles of the test rounds have a tendency to brea.k
up or disintegra.te.

_- 'Te_st 10, SIGHTS.

1. PURPOSE.--To determine and compare the suitability of the sight
systems and the related performance of the test and control rifles,

; 2. METHOD.-~In all tests, incidents reflecting upon the suitability
of the sights were reecorded as they occurred.

3, RESULTS.

a. The AR=15 rifle is equipped with "L" type sight that is
adjustable = 1 click = 1 minute of angle = for.deflection. The short
gide of the "L" is used when targets are at 300 yards or less. The long
side of the "L" is used when targets are over 300 yards from the firer.
The front sight is adjustable = 1 elick = 1 minute of angle - for elevatien.
No special tool is required to adjust either sight. The sights are re-
tained at the desired setting by a spring detent which can be depreaaed
using the nose of a cartridge.

b. The M-14 rif}.e is equipped with sights similar to those foumnd
on the M-1 rifle.

c. No difficulty was experienced in adjustment or retention of
either sight system. However, with the test weapon, the soldier is un-
certain of his correct windage or elevation adjustment. (The front sight
does not have a range index. The rear sight does not have a deflection
index.)

d. BSpecific Observations Pertaining te the Test Weapon.--The
radius of the circular mask surrounding the rear sight aperture is not
suffic:l.ently large to prevent the rear sight from fading or disappearing
as the aoldier focuses on the target.

4. ANAIISIS.--The test and control a:lght aystema are comparable
in performance.

I e . M e . 22
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Test Nr 11, POSITION DISCLOSING EFFECTS.

 PURPOSE.~-To determine and compare for: test and control rifles
the v1sib111ty of muzzle flash during darkmess and ‘of the amoke during

daylight.
2.  METHOD.

a, Test and control rifles were fired from unconcealed non-
tactical positions. Firing was conducted during daylight and repeated
during darkness. TFlash hiders are integral parts on the control rlfles.
The test rifles were not equlpped with a flash hider. .

b. Observers approached the weapons positions from the front
at an angle of 45°. Ranges at which the smoke and flash could be detected
and the weapons position 1dentif1ed with the unaided eye and wlth 6 X 30
binoculars were recorded.

3 RESULTS.w»Ranges at whidh the smoke and flash could be detected
are shown below (four rounds were fired semiautomatically and three 4-5
round burst were fired automatically at each range).

a8, Daylight.-=-Smoke could be obaerved at ranges of 400 yards
from the control rifle position and at 300 yards from the test rifle posi-
tion with both the unaided eye and 6 X 30 binoculars.

b. Darkmess.

(1) Control ijle.

(a) Semisutomstic Fire.--The control rifle could not be
detected with the unaided eye when the observer was at a range of 50 yards
or with 6 X 30 binoculars when the observer was at a range of 150 yards.

: (b) Automatic Fire (Three 4-5 Round Bursts).=--The /
control rifle could not be detected with the unaided eye when the observer
was at & range of 100 yards, or with 6 X 30 blnoculars when the observer
was at a range of 200 yards.

(2) Test Rifle.--When firing, semisutomatic and sutomatic
flash could be observed at range of 400 yards with the unaided eye (400
yards was the maximum distance from the firing position that observers
could be stationed due to terrain limitations of facilities amailable to
this Board).

4. ANALYSIS.-=The control rifle firing the M-59 ammnition praauces |
more smoke than the test rifle firing the Winchester ammunition. The test
rifle produces excessive flash (see photographs attached as app III).
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Test Nr 12, COMPARTSON WITH MILITARY CHARACTERISTICS.

1. PURPOSE.--To determine to what exien+ the test 1tems meet current
draft mllltary characterlstlcs.

2. METHOD ,~~Upon completion of testlng, test data was analyzed and
?ompared with draft military characteristics contained in Project 27&3
ref 2¢)

3. ”RESULTS'AND ANALYSIS.
* ¥* * EXTRACT * R ¥*

MC Requirement Characteristics of Test Weaggg :

#* * 3* 3 * e et * 3+

a, Configuration.—-The wea

shalls

(1) Be of a size and shape Meets this requirement,
usable by all personnel meeting physical
requirements of the Department of the Army
with the capability of belng fired from
the right or left shoulder in all normal
flr;ng positions.,

(2) Be capable of accepting Meets this requirement,
a carrying sling in a conventional manners : '

. (3) Be equipped with an Meets this requirement excepth
easily didentifiable, convenlen*ly located,  that the safety is not positive
positive safety. It is desirable that the (does mnot remain ‘in:the safe
operation of the safety be inaudible, position when the soldier crawls

- : under wire or over obstacles),
: (See Test Nr 7, app T)ne

(4) Have operating controls Meets this requirement.:
easily located and identified by touch
and capable of being operated by the firezr
under extremes of weather,

(5) Be relatively comforta-  Meets this requirement,
ble to carry and fire and have no projec+
tions which can readily entangle 1n,bvush9 .
grass, or battlefield obstacles,

(6) Be incapable of reversed ‘Does not meek '1:1'~.is.'.ztequizr'elmaxr-rl-..,_'-""''-""""j

assenbly to the detriment of its .+ (See Test Nr 2,+app I.)"
functioning, . '
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(7) Be of the minimum
weight commensurate with performance
requirements. It is desirable that
‘the weapon weigh not more than 6 pounds
complete w/sling and loaded with 20
rounds of ammunition, This charac-
teristic, however, should not limit
cammunition capacity to 20 rmmds.,

(8) Be of minimum length
commensurate with performance require-
ments. It is desirable that the weapon
be no longer than the current standard
carbine (35.5 inches).

(9) Have simple and dur-
able integral sights. After zeroing,
it is desirable that the sight shall not
require more than two range settings or
indexes for firing from O to 500 yards
with maximum mismatch not- to exceed 4
~inches in each range: span. - Fixed.
focus, nonadjustable optical sights
should be considered.

(10) Have a.n ammunition
capacity of not less than 20 rounds.

(11)  Be capable of being
readily loaded to maximum capacity in
one operation and of being recharged
to maximum capacity with one or more
rounds from a multi-round charging
device.

bs Performance.
(1) The weapon shall:

(a) Be provided
with sueh integral safeties as are
necessary to prevent accidental
firing.

- (b) Be capable of
select:we semiantomatic-automatic fire
by an easily accessible, positive
manually controlled change lever. The
antomatic fire feature should be ‘capable
of being rendered inoperative to the

firer without impairing the semiautomatic

functioning of the weapon.

I

Meets this requirement to an
acceptable degree. Weapon and
ammmnition weigh 6 pounds (sling
not furnished) (see Test Hr L
app I).

Meets this requirement to an
aceeptable degree. Weapon is
37.5 inches long. However, it
will require a flash suppressor
which will add to its length
(see Test Ny 11, app I).

Meets this requirement except
for mismatch which was not
determined. Optical sights
were not furnished (see Test
Nr 10, app I).

Meets this requirement.

Meets this requirement in part
Weapon design does not permit

it to be recharged from a multi-
round charging device.

Meets this requirement.

Meets this requirement in part.
The automatic fire feature can
not be rendered inoperative.
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3 ' (¢) Fire from a closed
bolt. Bolt shall remain open after the
last round is fired. No preliminary action,
other than rélease of the safety and single
pull of the trlgger, shall be necessary to
put the weapon in action when fully loaded
bolt closed.

(2) The weapon and ammuni-
tion combination shalls

(a) Have adequate stop-
ping and woundlng power to a range of 500
yards without bullet disintegration or undue
deflection by light objects; such as grass,
twigs; or brush,

(b)- Be capable of in-
flicting a fatal wound at ranges up to
500 yards on personnel protected by
standard body ‘armor.-and ‘standard ‘helmets.

(c) “When fired ‘semi-
automatically from a bench rest have
horizontal and vertical errors of not
more ‘than  mil at all ranges up-to 500
yards. (At 300 yards 90 per cent of
rounds should strike within an area_
15.6" x 15,6",)

(d) When fired
automablcally in 2 to 3 round bursts
from the prone position insure a hit
probability of 80 per cent distributed
on three "E" type silhouette targets
placed side by side at a range of 300
yards.

(e) Be capable of
firing at a steady rate of 15 rounds
a minute for an indefinite period and
4O rounds a minute for 5 minutes with-
out ‘danger to weapon or firer, These
rates apply to both semiautomatic and
automatic: fire, .

Meets this requirement.

Stopping and wounding power
appears adequate based on

results of

penetration tests,

Projectilesdisintegrate when

fired into
when fired

. Test 'Nr 9,

Meets this
Test Nr 9,

Meets this

sand and deflect
into brush (see
app I).
requirement (see
app 1),

requirement to

an acceptable degree,
Horizontal error at 300
yards is ,29 mil and verti-
cal error is .33 mil.

Does not meet this require-
ment (see Test Nr 5, app I).

 Meets this

CONFIDENTIAL
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(£) Have the m:!_nimm - Not fully tested (observations
of recoil'and blast., It is desirable indicate ‘a reduction in recoil
that the effects of recoil and blast be ~ and blast).

reduced by at least 25 per cent as com-
pared to the M.1 and/or M~14 rifle and its

anmum.tlona _

. haoh (3) Not produce smoke.  Does not meet this requirement.
or flash da.scerm.ble beyond 50 yards. A Smoke can be seen with the naked
flash suppressor, 1f neeesaa.ry,, is accept- eye at 300 yards and flash can
“able, _ : AR be seen at 400 yards (test

weapon not equipped: with flash .
suppreasor) (see Test ¥r 11, app I).

(3) '.'L’he a:ummnit:.on shall be Meets this req_uirement:. to an
of the smallest caliber; lowest velocity, acceptable degree.
and minimum cartridge weight to aghieve
required hit probability and casualty pro-
du.cz.ng effects to a range of 500 yarda.

 Durability am.-neliahll;g[.,m-

The wea.pon sha.ll:

(1) Have a wminimum barrel Not it‘ully tested.
11fe o:t‘ 5000 reunds. h2sy : ;
: (2) Have a hore and working Meets this requirement to an
parts which are resistant to wear, rust, agceptable degree. (Weapon is -
and corrosion to the maximum pmct:.cable equ:.pped with an all steel barrel.) .
extento A _ ey : R
) Se (5) Function more satis- | Héeta this 'requ'irement to an
fa.ctorily than. the current standard rifle = aceeptable degree (aee Test Hr
under all adverse conditions to include 85 #pp I) - _

rain, snow, dusty; mud, after submers:.on,

&nd a.t temperature extremes from =~40 F to
+125 F. i R : e :
. -~ (4) Be suffic:.ently rugged - Meets this requir'emeﬁ'b_al
to H:Lthatand normal nsage encountered in FRY St S il 12

'bra.inmg a.nd. com'batu

(5) Be easy to maa.ntain under  Meets this Tequirement,
egl_l_:_bat eondit:.onso It is desirable that : '

no tools be necessary for maintenance,
disassemb]y, or a.ssembly ' _

CONEINENTIAL
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: d. Transportability.--The weapon
shall be eapable of being jumped on a para-

chutist without disassembly or special con-
tainer, s

. €. Asaoe::.ated Egquipment.==The
wea.pou shall have: ' ok

(1) A light sling for
carrying wha.eh is adjusta.ble and deta.chw
able,

o (2) A eleam’_ngg maintenance
and s.rpare parts kit,

. (3) A small simple mlti-"
:r:ou:ad. doading and. recharglng d.eviceo

(4) A blank firing attach-
ment or special cartridge which will pro-
vide the weapon with a blank firing cap-
ability at its semiautomatic and auto-
matic rates: of fire. (However, the ful-
fillment of the requirement for this item
should not impede the dévelopment of the
rifle itself,) :

_ fo _Environmental and Terrain
Requirements.==The weapon shall be so
designed that all operations necessary
- to firing may be performed by an indivi-
dual wearing standard arcetic handwear,.
In order to meet this 1"ec_rg:zi1'emen*t:9
special kit is accepta.bleo

g. CBR and .&tomlc Requlrements.
wmlWot applicable.,

Kit Regu:.remento-mSee para-
graphs e and f.

fomadie Maintenance and gter—.
changeability Requirement.-<The weapon
shall: . :

(1) Require a minimm of
maintenance and ‘shall be capable of

firing for long pericds w:i.thcrut cleaning
or lubrication. -

I

Not tested.

No sling was furnished, how-
ever, weapon is equipped with
sling sw:welso

Not tested.° eqmpment not fur-
nished,

Does not meet this requirement.
Weapon cannot be recharged ex-
-cept with a new magazineo

Not testeds attac_hments not
furnished.

Not tested:

Meets this requirement (see

Test Nr 8, app I).

28
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(2) Be capable of bemng
‘readily modified as follows to provide
a suitable replacement for the current
standard small arms: '

(a) T replace the sub-  Does not meet this requirement.

mach1ne gun, ‘substitute a stock group  Buffer and return spring are
which is capable of folding or sliding located in the stock of the
forward to minimize length. Provide a test rlfleo
eompensator, 1f necessary. : o

' - (b) To replace the Not tested (hinged butt plate
BAR and M-15 rifle, substitute a hinged or bipod not furnished).

butt plate. Provide a bipod and compen-
sator, if necessary.

Annex A - Definition of Abbreviations
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ANNEX A TO APPENDIX I - DEFINITION OF ABBEE?IA_TIONS
 Report of Project Nr 2787  hait AR-15
Listed below are definitions of abbreviations used in Appendix I to
designated malfunctions: :
E] - Failure to eject — case still _i'n'rec'giirer but not in chambos:
X - PFailure to extract — case still in or partly in cﬁamber.
F - Failure to feed but not CE, NFH, or SR.
NFH = Bolt not fully home. ' Round has started in chamber.

SR - Stubbed round. No part of round has entered chamber but round has
started forward. May be stubbed in magazine.

CE -~ Chamber empty, bolt closed, round in mag-azine.

IS - Light strike on primer cap. Hammer down — primer cap shows firing
Pin dent but round did not fire.

RO - Bolt fails to remain open after last round in magazine is fired.

Annex A to Ap_p I



the completion of this project.
deficiencies and minor deficiencies.
which must be corrected to make ‘the item suitable for Army use.

CONFIDENW’&L -

APPENDIX IT = DEFTGIENCIES AND SUGGESTED MODIFZGATIONS

Report of Progect Nr 2787 - Armallte AR»lS AR

The defieieﬁcies listed herein are those that remain uncorrected at
They are listed in two categories: major

The former are those deficiencies

The latter:

are those, the correction or elimination of which will increase the efficiency
or de51rab111ty of the item, but need not be corrected to make the item suit-
able for Army use,

L.

L,

2o

39
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Maﬁor'Defieigneies

Safety is not posi-
tive (Test Nr Ts
app I)

Rifle-ammunition.
combination produces
flash (Test Nr 11,
app.I).

Progectlles disin-

tegrate when fired into
sand (Test Nr 9, app I),

Minor Deficiencies

Trlgger pll is ex-
cessive (Test Nr l,

app I)o

Bolt retaining pin is
difficult to remove
during disassembl
(Test Nr 2, app I).

The outer ring of the

buffer contains slots
which catch on the :
buffer retaining spring

_detent (Test Nr 2,

app 1),

Bolt group can be
assembled with firing
pin improperly seated
(Test Nr 2, app I).

Results

Safety may not remain
in the safe position
when the soldier crawls
under wire or over
obstacles.

Reveals position of
firer in combat,

Reduced penetration.

Remarks

Trigger is difficult
to manipulate,

Handwear must be re=-
moved to disassemble
the bolt group, Possi-
bility of losing part,

Retaining spring de-
tent mst be depressed
with sharp pointed
tool before buffer can
be properly positioned.

Weapon will not fire,

Suggested Modifications

Correct, (Modified model
of AR-15 incorporates
repositioned safety.)

Provide integral
flash suppressor,

Correct, (Thicken pro-
jectile jacket or :
provide steel cored
projectile, )

Suggested Modifications

Correct,

Enlarge head of retain-
ing pin., Provide
deeper beveling of
retaining pin seat.

Remove slots,

Correct,

CONFIDENTIAL
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Minor Deficiencies -

5. The foilowing parts
are subject to re-
verse assemblys

a. Semiautomatic
sear.

b. Automatic sear
spring.

C. Hammer
(Test Nr 2, app I)

6. Radius of the circular
mask surrounding the
rear sight aperture
is not sufficiently

_large (Test Nr 4,
app I).

T Projectiles deflect
‘considerably when fired
through brush (Test Nr
9, app I).

8. Dust cover opens when
the soldier hits the
ground, breaking his
fall with the butt of
the rifle (Test Nr 7,

app I).

9. Charging handle is
difficult to operate
after the rifle has
been exposed. to mud
or dust (Test Nr 7
& 8, app I).

10. Trigger sticks to

' rear when particles

of dirt, dust, ete,

get into trigger
mechapism (Tests Nr

7 &8, app I).

Dirt, mud, etc, ac-
cumulating under the
front hand guard can-
not be completely
removed (Test Nr 7,
app I).

11.

Remarks

Weapon will not
function properly.

Rear sight tends to
fade or disappear
as soldier focuses
on target (results
in improper sight
picture).

Reduces hit probability.

Dirt, dust, etc, enter
mechanism.

Difficult to recharge

or reduce malfunctions.

Soldier must return
trigger manually prior

to firing next round.

Rifle cannot be
properly cleaned.
(Hand guard is of

one piece and is not
removable by soldier.)

- AONCIDENTIAL

‘Suggested Modification

Correct.

Add more mask.

None.

Correct,

Correct.

Correct.

Provide removable two
piece hand guard.

31



12,

13.

14.

15.

16.

17.

18,

190

Minor Deficiencies

Buffer hangs to rear

of  the buffer housing
assembly when dirt,
sand, etc; accumulates
between the buffer and
the buffer housing wall

(Tests Nr 7 & 8, app I).

Feed ramp in the re-
ceiver is too steep
to allow easy feeding
of the rounds from
the magazine (Test Np
T, app I).

Undue sensitivity to
muaddy water, sand, and
&gst (Test Nr 8, app
I).

Windage or elevation
index is not provided.

Rifle~ammunition com-
bination produces
smoke .

Automatic fire feature
is not capable of be-
ing rendered inopera- .
tive (Test Ny 12, app
T)s

Magazine cannot be re-
charged, from a multi-
round charging device,
when affixed to rifle
(Test Ny 12, app I).

Rifle is not capable

.of being readily modi-

fied to.reduce length
(substitution of a
stock group which is
capable of folding or
sliding ferward to-
minimize length) (Test

‘ Nr 12, ‘app I). -

II

CONFIDENTIAL

Remarks

Insufficient power
to return bolt to
battery.

Bolt partially over-
rides round.

Weapon fails to
function properly.

Soldier is uncertain of
correct windage and
elevation adjustments.

Reveals position of
firer in combat.

Fails to meet require-
ment imposed by mili-
tary characteristics.

Fails to meet require-
ment imposed by mili-
tary characteristics.

Fails to meet require-
ment imposed by mili-
tary characteristics.

Suggested Modifications

Correct - provide more

clearance to allow par-
ticles to move past the
buffer into noncritical
areas.

Correct.

Correct.

Provide elevation index
on front sight and de-
flection index on rear

sight,

Correct.

Correct.

None.

None.

LN
o
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. Minor Deficiencies

20,

Rifles not suffi-
ciently accurate in

automatic fire role

when. fired from the

prone position (Test
Nr 12, app I).

CONFIDENTIAL

Remarks Suggested Modifications

TFails to meet require- Correct.

ment imposed by military
Characteristics,
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UNITED STATES ARMY INFANTRY BOARD

FORT BENNING, GEORGIA
PROJECT NR DATE NEGATIVE NR

2787 8 May 1958 09-166-479/AJ-58

Evaluation of High Velocity Small Caliber Rifles - Armalite (AR-15)
Armalite (AR-15) Disassembled (Field Strip)

Bolt

Firing Pin Retaining Pin
Bolt Carrier

Firing Pin

Barrel and Receiver Group
Magazine

Charging Handle

Bolt Retaining Pin

oo
T Mo

App III-2




UNITED STATES ARMY [INFANTRY BOARD
FORT BENNING, GEORGIA
PROJECT NR DATE NEGATIVE NR
2787 8 May 1958 09-166-480/AJ-56
Evaluation of High Velocity Small Caliber Rifles - Armalite (AR-15)
Top: Flash - Armalite (AR-15) Firing a 5-Round Burst,
Bottom Left: Flash - Armalite (AR-15) Semiautomatic Fire.

Bottom Right: Flash - Armalite (AR-15) Firing 3-Round Burst.

App III-3
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