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EVALUATION TEST OF THE RATE OF

RIFLING TWIST IN RIFLE, CALIBER .223, ARI5

Report No. DPS-880

Dates of Test: 10 to 29 January 1963

ABSTRACT

Four AR15 rifles, two having a rate of rifling twist of one turn
in 14 inches and two with a rate of one turn in 12 inches, were sub-
jected to accuracy, velocity, bullet stability, and endurance tests.
One rifle, U. S., 7.62-mm, Ml4, was used as a control. Long range
accuracy and bullet stability of the AR1S rifle with a rate of twist
of 1 turn inl2inches were superior to those of the rifle with 1 turn

14 inches.
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1. ~ INTRODUCTION

Four rifles, AR1S, caliber .223, two having a rate of rifling twist
of one turn in 14 inches and two having a rate of one turn in 12 inches,
were tested to determine the effect of rate of twist on accuracy, velocity,
bullet stability, and endurance. One 7.62-mm, M14, U, S. rifle was used
as a control. The standard AR15 has one turn in 14 inches.

2. DESCRIPTION OF MATERIEL

2.1 Rifle, Caliber ,223, AR15

The four rifles submitted for testing were similar to those
previously tested at this station except two had a different rate of
rifling twist. A detailed description of the AR15 rifle is contained in
Reference 3.

2,2 Rifle, U, S., 7.62-mm, Ml4

The rifle used for control was manufactured by Harrington and
Richardson Arms Company. A detailed description is contained in Reference 4,

2.3 Ammunition

Weights for the complete rounds and components are given in Table I.

Table I. Ammunition Weight, grains

Five rounds of each model were weighed.

Round Complete
No. Projectile Propellant Primed Case Round

Cartridge, ball, caliber .223, lot RA-5024, (Z01M).

i 54.3 25.2 95.1 175
2 54,1 25.1 94.8 174
3 53 25,5 93.9 174
4 54.8 25.4 94,2 174
5 54,8 25.0 93.8 174
Average 54.6 2552 94.4 174
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Table I. (Cont'd)

Round Complete
No, Projectile Propellant Primed Case Round

Cartridge, Dball, caliber 7,62-mm, NATO, M80, lot FC-19072,

1 147.6 46.6 184.6 379
2 147.7 46.6 184.1 378 :
3 147.4 46,6 187.2 381 b
4 147.2 46.7 183.2 377
5 147.5 46.6 184, 2 378

Average 147.5 46.6 184.7 379

AThis information was extracted from Report No. DPS-799, "Comparative
Evaluation on AR15 and M14 Rifles."

2.4 Lubricant
PL-Special Lubricating 0il General Purpose Preservative, MIL-L-644B,
was used in all phases of the test.

3. DETAILS OF TEST

3.1 Velocity Test

Lumiline screens were positioned 53 feet and 103 feet, respectively,
from the muzzle and one counter chronograph was used to measure the time of
flight of the bullets. The velocity of bullets fired from each test and
control rifle were calculated before and after the endurance test. Results
are given in Table 1II,

Table II. Velocity
The average instrumental velocity at 78 feet for 20 rounds.

Rate of Twist of

Rifle (Length Velocity, fps
for 1 Turn in Variation
oo Rifle Inches) Avg  Max Min  Extreme Mean

Before Endurance Test

AR1S No. 8825 14 3057 3102 3010 92 22.7 -~
AR1S No. 8833 14 3070 3109 3000 109 19.9

AR15 No. 11285 12 3072 3127 3028 99 25.4

ARLS No, 11705 12 3085 3163 3000 163 25.1 e,
M14 No. 894613 12 2803 2841 2759 82 16.9 E
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Table I1I.

Rate of Twist of

Rifle (Length

(Cont'd)

Velocity, fps

for 1 Turn in Variation
Rifle Inches) Avg Max Min Extreme Mean
After Endurance Test
AR15 No. 8825 14 2877 2948 2834 114 29.2
AR15 No, 8833 14 2889 3047 2830 217 34,7
AR15 No. 11285 12 2910 2973 2841 132 21.5
AR1S No, 11705 12 2933 3019 2874 145 27.5
M14 No., 894613 12 2805 2856 2770 86 11.2
3.2 Machine-Rest Accuracy ‘icst

Ten 10-round groups were fired from

cach test and control rifle.

A paper screen was used at 100 yards and a 12- by 12-foot plywood

target covered with Kraft paper was used at 500 yards to collect groups
at the two ranges simultancously.

The firing was conducted using a

universal accuracy cradle (heavy model) mounted on a V-block assembled

in a Frankford Arsenal machine rest.

MR
MVD
MHD
EVD
EHD

ES

The averages

Lepend

- Mean radius
- Mecan vertical deviation,
- Mean horizontal deviation.

Table III.

Rate of Twist of
Rifling (Length

Extreme v:rtical deviation.
Extreme horizontal deviation.
Extreme spread.

Machine-Rest Accuracy

Results are given in Table III.

for ten 10-shot groups are given in inches.

for 1 Turn in
Rifle Inches) MR MVD MHD EVD EHD ES
100 yards (before endurance)
AR15 No. 8825 14 1.56 L] 0,82 550 5.7 064
AR15 No. 8833 14 0.92 0.65 0.51 2.9 2.2 352
AR1S No. 11285 12 0.96 0.67 0,55 2.6 22 B2
AR15 No. 11705 12 0.93 0.62 QL57" 2.40 2.5 0 50
M14 No. 894613 12 1.02 0.74 0.56, 3.0, 252 3,1
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Table III, (Cont'd)

Rate of Twist of
Rifling (Length
for 1 Turn in
Rifle Inches) MR MVD  MID EVD  EHD ES

500 yards (before endurance)

AR15 No. 88252 14 8,13 592 @76 (26,5 122.0 32.1
AR15 No, 8833 14 $:63 .15, 8.02 J17:5.503.00 19.5
AR15 No. 11285 12 S.00F 8,510 2,80 13.6/011.65 16,0
AR1S No, 11705 12 4,79, 3,28 ‘2,86 .13.9 12,2 15.8
M14 No. 894613 12 4,53 03,08 2584 12.4 | 10,7 14,3

100 yards (after endurance)

AR15 No. 8825 14 LA18Y ¥0L7d D576 2300080860 4.2
AR1S Mo, 8833 14 1.14 0.84 0.60 3.6 2.4 4,0
AR1S5 No, 11285 12 1,25 0.84 0,76 343 3.2 4.1
AR1S5 No, 11705 12 1.05 0.63 0,70 2.6 2.9 3.4
M14 No-., 894613 12 1,63 1.26 0.78 92 3.4 S5 7
500 yards (after endurance)
AR15 No. 8825 14 8,93 " 86,270 14,96 27,0 24, 345
AR15 No. 8833 14 7.65 6.01 3,74 28.5 14.6 29.9
AR15 No., 11285 12 6.,37  4.300 3,74 17,90 15.4 20,6
AR15 No. 11705 12 6.13 4.27 3,55 16,6 14.0 20.0
M14 No. 894613 12 7.61 OS2 3591 - 2846 EL, 08 2950

30ne shot missed the 12- by 12-foot target; thus the averages in this line are
based on nine 10-shot groups rather than ten.

The difference in accuracy before and after endurance on the ARIS rifles
was not significant. Table IV gives the relationship between the 500- and the
100-yard accuracy.

Table IV. Relationship Between the 500-
and 100-Yard Accuracy

Rate of Twist of
Rifling (Length

tfor 1 Turn in Before or After 500 MR

Rifle Inches) Endurance Test 100 MR

AR15 No. 8825 14 Before 5.,58b
14 After 7.57
AR1S5 No., 8833 14 Before 6.12
14 After 6.71
Average 6,50

bBascd on average of nine shot groups both at 100 and 500 yards,

6
FOR OFFICIAL USE ONLY



o 0

Table IV. (Cont'd)

Rate of Twist of
Rifling (Length

for 1 Turn in Before or After 500 MR

Rifle Inches) Endurance Test ,,{pQ“NR
AR15 No, 11285 12 Before A
12 After 530
AR15 No. 11705 12 Before 5,15
12 After 5.84
Average 552
M14 No., 894613 12 Before 4,44
12 After 4,67

Average 4.56

The difference in relationship between the 500- and 100-yard accuracy
in the AR15 rifles having a rate of rifling twist of one turn in 12 inches
is significantly smaller when compared with that of rifles having a rate of
twist of one turn in 14 inches.

3.3

Combat Accuracy Test

A test was conducted to investigate the accuracy that can be obtained

when the rifle is fired under conditions similar to those encountered in

combat,

Two expert riflemen were used in this test. Each rifleman fired

an AR15 rifle having the rate of rifling twist of one turn in 12 inches, one
AR15 rifle having the rate of twist of one turn in 14 inches and the Ml4
control rifle. Each rifle was fired over the following course at 100 yards:

With sights properly adjusted and with a fouled bore, one 10-round
target was fired from a bench rest.

The rifle was disassembled (field stripped), cleaned, oiled,
and reassembled.

Starting with a cold and oiled bore, one 10-round target was
fired from a bench rest.

One 10-round target was fired from the prone position using a sling.

One hundred rounds were fired as rapidly as possible (automatic
fire).

Immediately after firing the 100 rounds, one 10-round target was
fired from a bench rest.

Another 10-round target was fired immediately from the prone
position using a sling.

Results are given in Table V.
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I melers frem mvzzle

Figure 1: Bullet Holes Obtained by Firing 10 Rounds from Rifle, Caliber
.223, AR15 No. 8825 through a Paper Screen Positioned 4 Meters from the
Muzzle,
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Rifle:ARIS No.8833

*
* o

» »

% S

4 meters frosm Mvzz/e

Figure 2: Bullet lioles Obtained by Firing 10 Rounds from Rifle,
Caliber .223, AR15 No., 8833 through a Paper Screen Positioned 4 Meters
from the Muzzle.
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Rifle: ARIS No, 11285

-
hd Py

4 melers ‘ﬁ'on muzzle

Figure 3: Bullet Holes Obtained by Firing 10 Rounds from Rifle, Caliber
.223, AR15 No. 11285 through a Paper Screen Positioned 4 Meters from the
Muzzle.
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Rifle: AR IS No. (1708

® *

* L4

* ™

4 meters ‘ﬁ'pn mvzzle

Figure 4: Bullet Holes Obtained by Firing 10 Rounds from Rifle,
Caliber .223, AR15 No, 11705 through a Paper Screen Positioned 4 Meters
from the Muzzle,

12
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4 meters from mvzzle

Figure 5: Bullet Holes Obtained by Firing 10 Rounds from Rifle, U, S,
Caliber 7.62-mm, M14 No., 894613 through a Paper Screen Positioned 4 Meters

from the Muzzle,
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Five bullets were fired from each test rifle into polyurethane foam
for recovery. Bullets fired from the ARLlS rifles indicated no slippage
but those fired from the Ml4 rifle indicated minor slippage. Figures 6
through 10 show the recovered bullets,

Figure 6: Bullets Fired from Rifle, Caliber .223, AR15 No, 8825,

14
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Figure 7: Bullets Fired from Rifle, Caliber , 223, AR1S Nog3s§&3s3.
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Figure 8: Bullets Fired from Rifle, Chliber ,223, AR5 No, 11285
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Figure 9: Bullets Fired from Rifle, Caliber .223, ARIS -No. 11705,

17
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Figure 10: Bullets Fired from Rifle, U, S., Caliber 7.62-mm, M14 No,
894613,

a5 Endurance Test

Each rifle was subjected to a 6000-round endurance test, The rifle was
disassembled, cleaned, inspected, and lubricated after every 1000 rounds, The
rifle was cooled after each 100 rounds, Firing was alternated between semi-
automatic and automatic fire after each 100 rounds. Results are given in Table
VII., Figure 11 shows the broken parts,

No difference in fouling was observed in the ARIS rifles during the
endurance test,

18
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Parts from Rifle, Caliber ,223, ARI1S

Extractor from rifle No. 8825,
Extractor from rifle No. 8833,

Bolt from rifle No., 11285,

Bolt from rifle No, 11705,

Extractor spring from rifle No, 11705,

Parts from Rifle, U, S, 7.62-mm, M14, No. 894613,

Operating spring. Extractor,
Ejector spring. Extractor spring,
Ejector spring. Firing pin,

Firing pin.

Figure 11: Parts Brbken during Endurance Test.
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3.6 Observations

The AR15 rifles cooled more rapidly than the M14 rifle after being
fired 100 rounds at a high rate,

Sight picture distortion caused by dissipation of heat from the
barrel was notas severe when firing the AR15 rifle as when firing the
Ml4 rifle,

- Recovered bullets fired from some AR15 rifles showed longitudinal
scratches which resulted from a burr on the edge of the gas port hole in

the bore.

4, CONCLUSION

'Long range accuracy and bullet stability of the ARIS rifle with a rate of
twist of 1 turn in 12 inches were superior to those of the rifle with 1 turn

in 14 inches.
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APPENDIX A

Correspondence

AMSTE-BC (18 Jan 63) 1st Ind
SUBJECT: Evaluation of Bullet Stability in AR15 Rifle

Headquarters, United States Army Test and Evaluation Command, Aberdeen
Prov'ing Ground, Maryland 1 5 FEB 1963

TO: Commanding Officer, Aberdeen Proving Ground, ATTN: STEAP-DS-TI,
Aberdeen Proving Ground, Maryland ;

Your agency is authorized to conduct tests as outlined in the
inclosure to the basic letter.

FOR THE COMMANDER:

ok foritres

{ Incl OHN W, RODGER
wd Colonel 8
C, Admin Diy -
A-1
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U. S. ARMY
DEVELOPMENT AND PROOF SERVICES

ASERDEEN PROVING GROUND HrIMoore/ps/3121I~6
MARYLAND

#e REPLY REFER TO 18 JAN 1963
STEAP-DS-TI

SUBJECT: Eyaluation of Bullet Stability in AR15 Rifle

TO: Commanding General
U.S5. Army Test and Evaluation Command
ATTN: AMSTE-BC
Aberdeen Proving Ground, Maryland

1. Reference 2nd Indorsement to subject letter, dated
9 January 1963.

2. In accordance with paragraph 3 of the referenced
indorsement, a detailed plan for the subject test is inclosed.

FOR THE DIRECTOR:

1 Incl '
1. afs Lt Colonel, OrdC

Deputy Director for

Engineering Testing

A-2
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TEST PLAN

1. FROJECT IDEHIIFICATION
1.1 Subject: Dvaluation of Bullot Stability in the ARLS Rifle
1.2 Project Noos DA«502080L601
1.3 Type of Teots Evaluation of Performce

1.k cogaizant Agency: VU.S, Army Test exd Eveluation Cormaand, Aberdeen Proving
Ground, Maryland

1.5 Authority: AMCMS 5561.12.406A0.06 axd
Letter, AMSTESND dated M4+ December 1962

1.6 DA Priority: 1A
1.7 Clasniflcation; Unclasaified

1,8 Project Assigmeent: Gevrge £, Hendricks, Swall Arma end Alreraft Weapons
Branch

1,9 Dater L1 Jamuavy 1963

2+ FPROJECT DESCRIPTION

2.1 Introduction

Four ealiber 223 AR1S rifles, two having 1 in 12 inch rate of twist and
two baving 1 in b rate of twist, manufuetured by Colt will e tented. One
T.62-rm MLU memifactured by Haridngbton and Richuxdson Ams Compory will be sube
Jected to all the testas.

2.2 Objective

To detexuine differences in stability and accurnsy of the ARLS rifle with
1in 12 and 1 in 1% rate of twist »ifling,

2.3 Backgrowd
Related veports, DP3«9G, DPS<T99 and "A Test of Rifle, Celiber .22, ARLS)

Rifle, Liphtweight Military, Caliver 204 and Fertinent Awmnition", Project No.
T32.2015/57, Jawary 1959,

A-3
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a2, Descripsion of llateriel
Two ALLY vifles with 1 in 12 rate ol twist, two ARLS wlfles with ) in b
rate of twist and oue [ rifle will be utillzed in the tedt.
3. THT PEOCTDURE

3.1 Test I - Veloclty end Accuxney (O 20-20 Par. 3.9)

3.1.1 Purpose

To detemiine instrusentel veloeity of the caliber 223 bullet at 10 feet,
and detemiine cceuwracy at 100 and LOO jmrds.

Luailine sereens ard counter chrouogzarhs will be used foy veloeity
measureacnt, Paner sercens will te used ror accuraey, to colleet 10~round groups
at 100 and 500 yards similianeously. Accuracy {irdng will be conducted using a
universel accuracy cradle.

3.2 Coulnt Accurcey Test (OR4 20-20 Appendix II, Test No. IV - Accuracy, para 3.)

The test will be in accoxdance with the referenced O, except that two
riflencn will cach fire o 1 in 12, a 1 in 1k twist ARLS wnd the ! U rifles.

3.2.1 Purpose

To investicate the accuracy wiich can Le obtained waen the rifle 1s fired
wder various condiilons similar to thwse encountercd by a coulab riflesan.

3.2.2 Method
As steted in 0791 20«20, Appeadix II, Test No. IV = Accuracy, poxa 3.

3.3 Teot 2 « Dullet Stalbility and Joclet peparation

3.3.1 Purnose
To determiine leyboling abt variouws runges and jacket sepuraiion.
3.3.2 lfethod

Pirives will Le conducted thorough paper screens at various ranges for
evidence oi Lullet keyhollng., Plrings iute anproximacely 30 cubic reet of Urethanc

-

fowa will Le accoumlished for bullet recovery and cneek Lor Jucket separation.

A-4

FOR OFFICIAL USE ONLY



3.4 Test 3 « Endurnnca

Reference will be made to O 20-20, paragraph 3.9
Bnh 1 Purposa

To detemine priacily, exosion differences between the different rate of
twint x»ifles. TFuctioning is sccondary.

30,2 Method

Elovations, depressions, auni holdings positions will e omitted., FEach
rifle will bo subjected to a E000-round endurance test, the rifle will bte dise
aspembled, cleansd, inspected ond lubrileatcd efter every 1000 rounds. The xifle
will be cooled after each 100 rownds, Fiving will be alteranted between semiautcrati
and automatle fire after each 100 younls. Veloeity and accurucy tests will be cone
ducted after this test to detemine bLore ervosion characteristics. Observations will
te mede on fouling durlng ench inapection. All fiving will be conducted from a
vench rest at O to 3° elevation.

L, REFORDS
4,1 romwl, upon coumpletion of test,
He  LLIENULE

Tore measurczents « 10 Jonuary 1963

Preparatlons set ups « 10 thru b Jumanxy 1963

Velocity «» 12 January 1963

Accwrncy - L4 thea 17 Jamuary 1963

Combat Accuracy « M thru 17 Jmwary 1003

Bullet Stabtility and Jacket Sepovation « 1h thru 17 Jamary 1963
Endurance - 17 thra 22 Jamnwaxy 1963

Accurncy « 23 thau 85 January 1963

Velocity = 20 Juuunry 19063

Report writing aud target yesding « 20 Janwary thru 4 Februavy 1963

6.1 Reluted reporvts
DP3=C0, "A Tost of Rifle, Calllor .82, AR1S; Rifle,Lichtvelght Military

Caliber .&2% and Pertinout Ammundtion’, Project TS2-2015/57, January 1959 and
315

A-5
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APPENDIX B

Function Reports

Legend:
SAT - Satisfactory.
§S - Single shot,
S - Semiautomatic.
A - Automatic
FF - Failure to feed.
FX - Jailure to extract.
12 - TFailure to eject.
FFR - Failure to fire.
FBR - Failure of bolt to remain at rear
after last round.
BOB - Bolt overrode base of round in

feeding from magazine.

Total No, of
No. Rds Rds Fired Type
Fired on Test Fire Function Remarks

Rifle, caliber .223, AR15, No. 8325,
11 January 1963

The rifle was disassembled and inspected, There were heavy circum-
ferential tool marks in the body and neck of the chamber, and light cir-
cumferential tool marks on the lands throughout the bore. Light metal de-
posits were present throughout the bore.

Rifling: One turn in 14 inches.,

Width of lands: 0,038 inch,

Width of grooves: 0,074 inch.

Firing pin protrusion: 0,034 inch.

Trigger pull (average of five trials): 8.9 pounds.
Diameter of front sight at top of post: 0.066 inch.
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Total No. of
No. Rds Rds Fired Type
Time Fired on Test ! Fire Function Remarks

12 January 1963
Cartridge, ball, caliber ,223, lot RA-5024 (ZO0I1M),.
Velocity Test
1039 to
1103 23 23 S 1 - FF  The bolt failed to strip
the first round from the
magazine,

Bullet Recovery Test

Polyurethane foam was positioned approximately 87 yards from the muzzle
to recover fired bullets,

1450 1 24 SS SAT Sighting shot.
1452 to
1617 5 29 SS SAT The bullets penetrated from

16 feet 10 inches to 17
feet 6 inches,

14 January 1963

Machine-Rest Accuracy Test

1430 to

1450 8 37 SS SAT Sighting shots,

1715 3 40 SS SAT Sighting shots.

1742 to

1832 100 140 SS SAT :Fired by G. Hendricks.

17 January 1963
Combat Accuracy Test (100 yards)
An A target with a 12-inch bull's-eye was used as an aiming point,

Fired by L, Staley (except 100-rounds automatic).

1005 to
1008 5 145 S SAT Sighting shots.
1025 to
1027 10 155 S SAT Fired from a bench rest,

The rifle was disassembled (field stripped), cleaned, lubricated (in-
cluding the bore), and reassembled.

FOR OFFICIAL USE ONLY
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Total No. of
No. Rds  Rds Fired Type

Time Fired on Test Fire Function Remarks
1041 to
1043 10 165 S SAT Fired from a bench rest.
1047 to
1048 10 175 S SAT Fired from the pronc position
using a sling and shooting
glove.,
1109 100 275 A SAT Fired by E. Kelly.
1110 to
1111 10 285 S SAT Fired from a bench rest.
1112 to
1113 10 295 S SAT Fired from the prouc position
using a sling and shooting
glove.

18 January 1963
Bullet Stability Test

Ten rounds were fired through an A target used as a paper screen at each
of four ranges; 4, 5, 10, and 25 meters,

1322 to
1437 40 335 S SAT

19 January 1963
Endurance Test

The rifle was subjected to a 6000-round endurance test. The rifle was
disassembled, cleaned, inspected, and lubricated after every 1000 rounds. The
rifle was cooled after each 100 rounds. Firing was alternated between semi-
automatic and automatic fire after each 100 rounds. Five new magazines
furnished by Mr, Morrow, Test and Evaluation Command, APG, Maryland, were used
in the endurance test. The magazines were numbered 1 through § inclusive.

Fired by R. Daigle

0919 to
1326 1000 1335 - 12 - FF On 12 occasions the bolt
failed to strip the first
round from magazines No.
3ivand 15
15 - FBR Malfunctions occurred using
magazines No. 2, 3, 4, and 5.

The rifle was disassembled , cleaned, inspected, and lubricated. All maga-

zines were slightly bent on the lips. They were straightened with a plastic
hammer.
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Total No., of

No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks
1419 to
1551 500 1835 - 5 - FF On five occasions the bolt

failed to strip the first
round from magazines No.
3 and 4.

5 - FBR Malfunctions occurred using
magazines No. 3, 4, and 5.

21 January 1963
Fired by J. Hughes

0925 to
1037 500 2335 - 2 - FF On two occasions the bolt
failed to strip the first
round from magazine No. 3.
- 3 - FBR Malfunctions occurred using
magazines No. 3, 4, and 5.

The rifle was disassembled, cleaned, inspected, and lubricated.
Cartridge, ball, caliber .223, lot RA-5024 (Z311).

1245 to
1517 1000 3335 - 7 = FF On seven occasions the bolt
failed to strip the first
round from magazine No. 3.
17 - FBR  Malfunctions occurred using
magazines No. 1, 3, 4, and 5.

22 January 1963
The rifle was disassembled, cleaned, inspected, and lubricated.
Fired by P. Jones.
0917 to
0940 200 3535 - 2 - FBR Malfunctions occurred using

magazines No. 3 and 5.

Cartridge, ball, caliber .223, lot RA-5024 (Z15M)

0952 to
1300 800 4335 - 2 - BOB  Malfunctions occurred using
magazine No. 5.
- 8 - FF On eight occasions the bolt

failed to strip the first
round from macgazines No
1, 3, 4, and 5.

The rifle was disassembled, cleaned, inspected, and lubricated
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Total No. of
No. Rds Rds Fired Type

Time Fired on Test Fire Function Remarks
1425 to
1535 500 4835 = S - FF On five occasions the bolt

failed to strip the first
round from magazines No.
2, 3, and 4

14 - FBR Malfunctions occurred using
all magazines,

23 January 1963
Cartridge, ball, caliber .223, lot RA-5024 (ZO1M).

0957 to
1011 500 5335 - 2 - FF On two occasions the bolt
failed to strip the first
round from magazine No. 3.
15 - FBR Malfunctions occurred using
all magazines.

The rifle was disassembled, cleaned, inspected, and lubricated.

1107 to
1506 1000 6335 - 8 - FF On eight occasions the bolt
failed to strip the first
round from magazines, No.
2,.5,7and 5,
27 - FBR  Malfunctions occurred using
all magazines.

1 - FX The extractor broke after
firing 5835 rounds. An
extractor from rifle No.
7227 was installed.

Velocity Test
1802 to
1817 20 6355 S SAT

24 January 1963

Machine-Rest Accuracy Test

1955 to
2009 10 6365 SS SAT Sighting shots.
2020 to
2119 100 6465 SS SAT Fired by G. llendricks.
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Total No. of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

S February 1963

The rifle was disassembled and inspected. There was moderate erosion ir
the first 2 inches of the borc near the chamber., There was very slipht chip-
ping on the leading edge of the lands near the breech. Some metal fouling was
present throughout the bore. The gas porthole was slightly eroded.

Rifle, caliber ,223, ARLS5, No. 8833.

11 January 1963

The rifle was disassembled and inspected. There were heavy circumferential
tool marks inthe body and neck of the chamber, and light circumferential tool
marks on the lands throughout the bore. Light metal deposits were present
throughout the bore,

Rifling: One turn in 14 inches.,

Width of lands: 0,039 inch,

Width of grooves: 0.073 inch,

Firing pin protrusion: 0,033 inch,

Trigger pull (average of five trials): 9.2 pounds.
Diameter of front sight at top of post: 0.063 inch,

12 January 1963
Cartridge, ball, caliber .223, lot RA-5024 (ZOIM).

Velocity Test

1045 to
1106 21 21 S 1 - FF  The bolt failed to strip
the first round from the
magazine,

1 - FJ The fired cartridge case
stubbed on the barrel

extension,
14 January 1963
Machine-Rest Accuracy Test
1902 to
1913 10 31 SS SAT Sighting shots,
1930 to
2025 100 131 5SS SAT Fired by G. Hendricks.
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Total No, of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

16 January 1963
Bullet Recovery Test

Polyurethane foam was positioned approximately 87 yards from the
muzzle to recover fired bullets.

1025 to

1057 5 136 SS SAT The bullets penetrated
from 16 feet 7 inches to
17 feet 9 inches,

17 January 1963

Combat- Accuracy Test (100 yards)
An A target with a 12-inch bull's-eye was used as an aiming point.

Fired by G. Hendricks (except 100-rounds automatic).

1413 to
1415 9 145 S SAT Sighting shots.
1416 to
1418 10 155 S SAT Fired from a bench rest.

The rifle was disassembled (field stripped), cleaned, lubricated (includ-
ing the bore), and recassembled,

1427 to
1429 10 165 S SAT Fired from a bench rest.
1431 to
1433 10 175 5 SAT Fired from the prone posi-
tion using a sling and
shooting glove.
1442 100 275 A SAT Fired by E. Kelly
1443 to
1444 10 285 S SAT Fired from a bench rest.
1445 to

1446 10 295 S SAT Fired from the promne posi=~
, tion using a sling and
shooting glove.
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Total No. of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

18 January 1963
Bullet Stability Test

Ten rounds were fired through an A target used as a paper screen at
each of four ranges, 4, 5, 10, and 25 meters.

1324 to
1441 40 335 SS SAT

19 January 1963

Endurance Test

The rifle was subjected to a 6000-round endurance test., The rifle was
disassembled, cleaned, inspected, and lubricated after every 1000 rounds.
The rifle was cooled after each 100 rounds. Firing was alternated between
semiautomatic and automatic fire after each 100 rounds, Five new magazines,
furnished by Mr. Morrow, Test and Evaluation Command APG, Maryland, were
used in the endurance test. The magazines were numbered 1 through 5,
inclusive.

Fired by E. Kelly,

0924 to
1328 1000 1335 - 4 - FBR Malfunctions occurred
' using magazines No. 3
and 5.

The rifle was disassembled, cleaned, inspected, and lubricated.

1424 to
1555 500 1835 - 2 - FBR Malfunctions occurred
using magazines No. 2
and 3.

21 January 1963

0930 to
1038 500 2335 - SAT

The rifle was disassembled, cleaned, inspected, and lubricated.
Cartridge, ball, caliber ,223, lot RA-5024 (Z311).

1248 to
1520 1000 3335 - 11 - FBR Malfunctions occurred
using all magazines.
FOR OFFICIAL USE ONLY
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Total No, of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

22 January 1963

The rifle was disassembled, cleaned, inspected, and lubricated,

0921 to
0943 200 3535 - 3 - FBR Malfunctions occurred
using magazines No. 3,
4, and 5.

Cartridge, ball, caliber .223, lot RA-5024 (Z15M).

0956 to
1303 800 4335 - 2~ FF On two occasions the bolt
failed to strip the first
ruid from magazines No.
3 and 5.
18 - FBR Malfunctions occurred using
all magazines.

The rifle was disassembled, cleancd, inspected, and lubricated.

1248 to
1539 500 4835 - 9 - FBR Malfunctions occurred using
magazines No, 1, 2, 3,
and 4,

23 January 1963

Cartridge, ball, caliber .223, lot RA-5024 (Z01M).

0900 to
1013 500 5335 - 3 - FF On three occasions the bolt

failed to strip the first
round from magazines No.
1 and 3.

10 - FBR Malfunctions occurred using
all magazines.

1 - FJ The extractor broke after
firing 4955 rounds. The
cartridge case extracted
but did not eject. A new
extractor was installed.

The rifle was disassembled, cleaned, inspected, and lubricated.

1112 to |
1509 1000 6335 - 1l - FF On one occasion the bolt

failed to strip the first
round from magazine No. 1

29 - FBR Malfunctions occurred using
all magazines.
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Total No. of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

Velocity Test

1804 to
1818 20 6355 S SAT

25 January 1963

Machine-Rest Accuracy Test

1915 to

1924 10 6365 SS SAT Sighting shots.

1731 to

1817 100 6465 SS * SAT Fired by G. Hendricks

5 February 1963

The rifle was disassembled and inspected. There was heavy erosion on
the first 1/2 inch of the bore near the chamber and moderate erosion for
the next 2 to 3 inches. The leading edge of the lands for the first 3 inches
from the chamber was heavily chipped. Some metal fouling was present
throughout the bore. The gas porthole was slightly eroded.

Rifle, wgaliber ,223, AR15, No. 11285.
11 January 1963

The rifle was disassembled and inspected. There were moderately heavy
circumferential tool marks in the neck of the chamber, and very light circum-
ferential tool marks on the lands throughout the bore. Light metal deposits
were present throughout the bore.

Rifling: One turn in 12 inches.

Width of lands: 0.036 inch,.

Width of grooves: 0.079 inch,

Firing pin protrusion: 0.031 inch .

Trigger pull (average of five trials): 9.4 pounds.
Diameter of front sight at top of post: 0.064 inch.

12 January 1963
Cartridge, ball, Caliber ,223, lot RA-5024 (Z01M),
Velocity Test

1053 to
1109 20 20 S SAT

FOR OFFICIAL USE ONLY
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Total No. of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

Bullet Recovery Test

Polyurethane foam was positioned approximately 87 yards from the
muzzle to recover fired bullets,

1523 1 21 SS SAT Sighting shot .
1527 to
1542 5 26 SS SAT The bullets penetrated
from 17 feet 4 inches
to 19 feet.

16 January 1963

Machine-Rest Accuracy Test

1640 to

1658 10 36 SS SAT Sighting shot..

1706 to

1755 100 136 SS SAT Fired by G. llendricks.

17 January 1963
Combat Accuracy Test (100 yards)
An A target with a 12-inch bull's-eye was used as an aiming point,

Fired by L. Staley (except 100 rounds automatic).

1009 to
1012 4 140 S SAT Sighting shot,
1242 to
1244 10 150 S SAT Fired from a bench rest.

The rifle was disassembled (field stripped), cleaned, lubricated
(including the bore), and reassembled.

1253 to
1255 10 160 S 1 - BOB Fired from a bench- rest.
1257 to
1259 10 170 S SAT Fired from the prone
position using a sling
and shooting glove.
1308 100 270 A SAT Fired by L. Kelly.
1309 to
1310 10 280 S SAT Fired from a bench rest
1311 to
1313 10 290 S SAT Fired from the prone posi-

tion using a sling and
shooting glove.
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Total No, of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

18 January 1963
Bullet Stability Test

Ten rounds were fired through an A target used as a paper screen at
each of four ranges, 4, 5, 10, and 25 meters,

1333 to
1444 40 330 S SAT

19 January 1963
Endurance Test

The rifle was subjected to a 6000-round endurance test, The rifle was
disassembled, cleaned, inspected, and lubricated after every 1000 rounds.
The rifle was cooled after each 100 rounds. Firing was alternated between
semiautomatic and automatic fire after each 100 rounds. Five new magazines,
furnished by Mr, Morrow, Test and Evaluation Command, APG, Maryland, were
used in the endurance test. The magazines were numbered I through 5,
inclusive,

Fired by L. Staley,

0930 to
1330 1000 1330 - 7 - FF On two occasions the bolt
failed to engage the
base of the 17th round
using magazines .
No. 1 and 2,

On five occasions the bolt
failed to strip the first
round from magazine No.
2. Magazine No. 2 was
bent on the lip. It was
straightened with a
plastic hammer.

The rifle was disassembled, cleaned, inspected, and lubricated,

1430 to
1559 500 1830 - 2 - FF On two occasions the bolt
failed to engage the base
of the round.
1 - FBR  Malfunction occurred using
magazine No. S,
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Total No. of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

21 January 1963
Fired by J. Oliver

0934 to
1040 500 2330 - SAT

The rifle was disassembled, cleaned, inspected, and lubricated. the
firing pin retaining pin was broken in disassembly. A new one was assembled.

Cartridge, ball, caliber .223, lot RA-5024 (Z311).

1253 to
1521 1000 3330 - 1 - FF On one occasion the bolt
failed to strip the
first round from maga-
zine No. 2.

22 January 1963
The rifle was disassembled, cleaned, inspected, and lubricated.

0920 to
0946 200 3530 - SAT

Cartridge, ball, caliber ,223, lot RA-5024 (Z15M).

1001 to
1305 800 4330 - 1 - FBR Malfunction occurred
using magazine No. 3.

The rifle was disassembled, cleaned, inspected, and lubricated.

1432 to
1522 345 4675 - 2 - FF On two occasions the

bolt failed to strip
the first round from
magazines Ne. 3 and .5.

1 - FFR  There was a light indent
in the primer. The
round was reloaded and
it fired on second trial

1 - FX but it failed to extract
The bolt broke after
firing 4675 rounds. It
was necessary to push the
front portion of the bolt
out of the barrel exten-
sion with a cleaning rod.
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Total No. of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

23 January 1963
A bolt assembly and carrier from rifle, No, 7036 was installed.

Cartridge, ball, caliber ,223, lot RA-5024 (Z01M).

0835 to
0836 55 4730 - SAT
0850 to
1015 600 5330 - 2= PR On two occasions the bolt

failed to strip the first

round from magazines No.
3 and 5.

The rifle was disassembled, cleaned, inspected, and lubricated.

1121 to
1516 1000 6330 - 3 - FF On three occasions the bolt
failed to strip the first
round from magazines No,
1, 3, and 5.
Velocity Test
1806 to
1820 20 6350 S SAT
25 January 1963
Machine-Rest Accuracy Test
2016 to
2030 10 6360 SS SAT Sighting shots.
2036 to
2121 100 6460 SS SAT Fired by G. Hendricks.

5 February 1963
The rifle was disassembled and inspected. There was moderate erosion
on the first inch of the bore necar the chamber. Some metal fouling was present
throughout the bore. The gar porthole was slightly eroded.
Rifle, caliber .223, AR15, No. 11705,
11 January 1963

The rifle was disassembled and inspected. There were heavy circumferential
tool marks in the body and neck of the chamber, and very light circumferential
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Total No., of
No. Rds Rds Fired Type
Time Fire%ﬁ on Test Fire Function Remarks

tool marks on the lands throughout the bore. Light metal deposits were
present throughout the bore,

Rifling: One turn in 12 inches,

Width of lands: 0,036 inch.

Width of grooves: 0.076 inch.

Firing pin protrusion: 0.034 inch,

Trigger pull (average of five trials): 8,7 pounds.

Diameter of front sight at top of post: 0,064 inch.
12 January 1963

Cartridge, ball, caliber ,223, lot RA-5024 (Z01M).

Velocity Test

1055 to
1111 20 20 S SAT

14 January 1963

Machine-Rest Accuracy Test

2042 to
2050 10 30 SS SAT Sighting shots.
2103 to
2140 100 130 SS SAT Fired by G. Hendricks.

16 January 1963
Bullet Recovery Test

Polyurethane foam was positioned approximately 87 yards from the
muzzle to recover fired bullets,

1105 to
1129 5 135 SS SAT The bullets penetrated
from 17 feet 6 inches
to 18 feet 10 inches.
17 January 1963
Combat Accuracy Test (100 yards)

An A target with a 12-inch bull's-eye was used as an aiming point.

Fired by G. Hendricks (except 100-rounds automatic).
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Total No. of

No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks
1452 to
1453 5 140 S SAT Sighting shots.
1454 to
1456 10 150 S SAT Fired from a bench rest,

The rifle was disassembled (field stripped), cleaned, lubricated
(including the bore), and reassembled,

1505 to
1506 10 160 S SAT Fired from a bench rest.
1507 to
1508 10 170 S SAT Fired from the prone posi-
tion using a sling and
shooting glove.
1519 100 270 A SAT Fired by E. Kelly,
1520 to
1521 10 280 S SAT Fired from a bench rest,
1521 to
1522 10 290 S SAT Fired from the proue posi-

tion using a sling and
shooting glove,

18 January 1963
Bullet Stability Test

Ten rounds were fired through an A target used as a paper screen at each
of four ranges, 4, 5, 10, and 25 meters,

1336 to
1446 40 330 S SAT

19 January 1963
Endurance Test
The rifle was subjected to a 6000-round endurance test. The rifle was
disassembled, cleaned, inspected, and lubricated after every 1000 rounds. The
rifle was cooled after each 100 rounds. Firing was alternated between semiauto-
matic and automatic fire after each 100 rounds. Five new magazines, furnished

by Mr. Morrow, Test and Evaluation Command, APG, Maryland, were used in the
endurance test. The magazines were numbered 1 through S, inclusive.
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of

Type
Fire

Total No.
Rds Fired
on Test

No, Rds

Time Fired Function

Remarks

Fired by K. Powers.

0934 to

1333 1000 1330 - 12 - FF

10 - FBR

The rifle 'was disassembled, cleaned, inspected,

1434 to

1604 500 1830 - 6 - FF

4 - FBR

21 January 1963

0937 to

1042 500 2330 - 8 - FF

On 12 occasions the
bolt failed to strip the
first round from the
magazine.

Malfunctions occurred using
magazines No. 3, 4, and
5. Magazine No. 4 was
bent on the lip. It
was straightened with a
plastic hammer.

and lubricated.

On four occasions the bolt
failed to strip the first
round from magazines No,
1, 3, and 5.

On two occasions the nose of
the bullet stubbed on the
barrel extension.

Malfunctions occurred using
magazines No. 3, 4, and 5.
Magazine No. 5 was bent on
the lip. It was straight-
ened with a plastic hammer.

On six occasions the bolt
failed to strip the first
round from magazines No.
15 3, ‘and. 5

On two occasions the nose of
a bullet stubbed on the
barrel extension,

The rifle was disassembled, cleaned, inspected, and lubricated.

Cartridge, ball, caliber ,223, lot RA-5024 (2311),

1257 to

1523 1000 3330 - 19 - FF
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Total No, of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

On six occasions the nose
of the bullet stubbed
on the barrel extension,

4 - FBR Malfunctions occurred
using magazines No., 3,
4, and 5.

22 January 1963

The rifle was disassembled, cleaned, inspected, and lubricated,
Fired by E. Martin,

0930 to
0949 200 3530 - 6 - FF On four occasions the
bolt failed to strip. the
first round from maga-
zines No, 1, 3, and 4.
On two occasions the nose of
the bullet stubbed on the
barrel extension,

Cartridge, ball, caliber .223, lot RA-5024 (Z15M).

1007 to
1318 800 4330 - 28 - FF On 21 occasions the bholt

failed to strip the first
round from the magazine.
On seven occasions the nose
of the bullet stubbed on
the barrel extension.

3 - FBR Malfunctions occurred using
magazines No, 1 and 4.

1 - FX The extractor spring broke
after firing 4235 rounds.
It was necessary to use a
cleaning rod to extract
the cartridge case. A new
extractor spring was in-
stalled. One small leak
in primer joint. :

The rifle was disassembled, cleaned, inspected, and lubricated.

1436 to
1543 500 4830 - 10 - FF On nine occasions the bolt
failed to strip the first
round from the magazine.
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Total No. of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

On one occasion the nose of
the bullet stubbed on the
barrel extension

5 - FBR Malfunctions occurred using
magazines No. 1, 2, 3,

and 5,
23 January 1963
Cartridge, ball, caliber ,223, lot RA-5024 (Z01M),
0907 to
1017 500 5330 - 11 - FF On six occasions the bolt

failed to strip the first
round from magazines No.l1,
3, 4, and 5.

On five occasions the nose
of the bullet stubbed on
the barrel extension.

4 - FBR Malfunctions occurred using
magazines 2, 3, 4, and 5,

The rifle was disassembled, cleaned, inspected, and lubricated.

1124 to
1519 1000 6330 - 30 - FF On 18 occasions the bolt
failed to strip the first
round from the magazine.

On one occasion the bolt
failed to engage the base
of the round and it closed
on an empty chamber.

On two occasions the last
round in the magazine
failed to remain in posi-
tion and the bolt partially
closed with the base of the
round protruding out of the
ejection port. On both
occasions the round was
damaged and would not permit
chambering. The damaged
rounds were replaced.
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Total No, of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

On one occasion the
last round of the maga-
zine failed to remain
in position and the bolt
remained at the rear
leaving the round lying
on top of the magazine.

On eight occasions the
nose of the bullet
stubbed on the barrel

1 - BOB extension,

1 -FJ The bolt broke after
firing 5738 rounds. A
bolt assembly and carrier
from rifle No. 8275 was
installed,

Magazines No, 1 and 5 were
bent on the right rear
lips. They were
straightened with a
plastic hammer.

Velocity Test

1802 to
1817 20 6350 S SAT

25 January 1963

Machine-Rest Accuracy Test

1848 to

1900 10 6360 SS SAT Sighting shots.

1904 to

1955 100 6460 SS SAT Fired by G. Hendricks.

5 February 1963

The rifle was disassembled and inspected, There was moderate erosion on
the first inch of the bore near the chamber, Some metal fouling was present
throughout the bore. The gas porthole was slightly eroded,
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Total No. of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

Rifle, U, S., 7.62-mm, Ml4, No. 894613 manufactured by Harrington and
Richardson Arms Company.

11 January 1963

The rifle was disassembled and inspected. There were heavy circum-
ferential tool marks in the body and neck of the chamber. Light metal
deposits were present throughout the bore.

Rifling: One turn in 12 inches.

Firing pin protrusion: 0,051 inch.
Trigger pull (average of five trials): 6.3 pounds.

12 January 1963
Cartridge, ball, 7.62-mm, NATO, M80, lot FC-1907.
Velocity Test

1050 to
1108 20 20 S SAT

16 January 1963
Bullet Recovery Test

Polyurethane foam was positioned approximately 87 yards from the
muzzle to recover fired bullets,

0850 to
0948 SOl 25 SS SAT The bullets penetrated
from 22 feet 3 inches
to 24 feet 6 inches.
Machine-Rest Accuracy Test
1900 to
1915 10 35 SS SAT Sighting shots,
1919 to
2020 100 135 SS SAT Fired by G. Hendricks.

The gas cylinder plug
came loose, It was
tightened,
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Total No, of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

17 January 1963

Combat Accuracy Test (100 yards)
An A target with a 12-inch bull's-eye was used as an aiming point,

Fired by L. Staley (except 100 rounds automatic).

1013 to :

1018 5 140 S SAT Sighting shots.

1324 to 5

1326 10 150 S SAT Fired from a bench recst.

The rifle was disassembled (field stripped), cleaned, lubricated (includ-
ing the bore), and reassembled,

1332 to
1334 10 160 S SAT Fired from a bench-rest,
1335 to
1337 10 170 S SAT Fired from the prone
position using a sling
and shooting glove.
1357 100 270 A SAT Fired by E. Kelly.
1358 to
1359 10 280 S SAT Fired from a bench: rest.
1400 to
1401 10 290 S SAT Fired from the prone

position using a sling
and shooting glove.

Fired by G. Hendricks (except 100 rounds automatic).
1528 2 292 S SAT Sighting shots.
The same sight settings were maintained as used by the previous shooter.

1529 to
1530 10 302 S SAT Fired from a bench-rvest,

The rifle was disassembled (field stripped), cleaned, lubricated
(including the bore), and reassembled.

1538 to
1540 10 312 8 SAT Fired from a bench.rest.
1543 to
1545 10 322 S SAT Fired from the prone
position using a sling
FOR OFFICIAL USE ONLY andshooting plove:
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Total No., of

No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks
1552 100 432 A SAT Fired By E. Kelly.
1553 to
1554 10 442 S SAT Fired from a bench rest
1555 to
1556 10 452 S SAT Fired from the prone

position using a
sling and shooting
glove,

18 January 1963
Bullet Stability Test

Ten rounds were fired through an A target used as a paper screen at
each of four ranges, 4, 5, 10, and 25 meters.

1345 to
1448 40 492 S SAT

19 January 1963
Endurance Test

The rifle was subjected to a 6000-round endurance test. The rifle was
disassembled, cleaned, inspected, and lubricated after every 1000 rounds.
The rifle was cooled after each 100 rounds. Firing was alternated between
semiautomatic and automatic fire after each 100 rounds.

Fired by L. Martin.

0938 to
1346 1000 1492 - SAT

The rifle was disassembled, cleaned, inspected, and lubricated.

1438 to
1612 500 1992 - SAT

21 January 1963

0941 to

1049 500 2492 - 2-FF On two occasions the
nose of the bullet
stubbed on the
magazine,

The eclevating knob

screw backed out. It
was tightened.
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Total No., of
No. Rds Rds Fired Type
Time Fired on Test Fire Function Remarks

One small leak in primer
joint,

The rifle was disassembled, cleaned, inspected, and lubricated. When
the firing pin was disassembled, a piece from the forward end of the firing
pin, approximately 0,060-inch long, remained in the firing pinhole in the
face of the bolt., It was necessary to bump the bolt on a wooden work bench
to remove the broken piece, The ejector spring was broken, The ejector
spring was replaced with one from rifle No. 894302. The firing pin was
replaced with a new one,

1301 to

1528 1000 3492 - 1 - FF The bolt failed to
engage the base of the
round and it closed on

an empty chamber,
1 - BOB

22 January 1963
The rifle was disassembled, cleaned, inspected, and lubricated.

The operating rod spring was broken. It was replaced with one from
rifle No. 894302.

0934 to

1321 1000 4492 - SAT On one occasion the nose
of a bullet stubbed on
the magazine for two or
three seconds, but it
chambered without assis-
tance from the gunner.
This occurred during
automatic fire.

The rifle was disassembled, cleaned, inspected, and lubricated. The
ejector spring was broken., It was replaced with a new one,

1439 to
1550 500 4992 - 1 - FF The nose of the bullet
stubbed on the magazine.

23 January 1963

0908 to
1026 500 5492 - 1 - FF The nose of the bullet
stubbed on the magazine.
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i
-

Total No, of
Rds Fired Type
on Test Fire

No. Rds

Time Fired Function

Remarks

'l

The rifle was disassembled, cleaned, inspected, and lubricated.

1129 to
1520 1000 6492 - 3 - FF
1 = EJ
1 - FFR
Velocity Test
1813 to
1824 20 6512 S SAT

24 January 1963

Machine-Rest Accuracy Test

1802 to
1807 10 6522 SS SAT
1813 to

1858 - 100 6622 S§ SAT

5 February 1963

On three occasions the
nose of the bullet
stubbed on the magazine.

The extractor and extrac-
tor spring broke after
firing 6049 rounds. The
cartridge case extract-
ed but failed to eject.
The broken parts were
replaced with parts from
rifle No. 894302.

The firing pin broke after
firing 6068 rounds. It
was replaced with one from
rifle No, 894302,

Sighting shots,

Fired by Hendricks.

The rifle was disassembled and inspected. The chrome plating was
chipped on the edges of the lands on the first inch of the bore near the
chamber. There was light pitting on the first 6 inches of the bore near
the chamber. Some metal fouling was present throughout the bore. The gas

porthole was slightly eroded.
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APPENDIX C

Accuracy, Velocity, and Bore Measurements

Date: 14 January 1963.

Direction of Fire:

SW.

Machine-Rest Accuracy Test

Rifle: Caliber .223, AR15, No. 8825.

Cartridge: Ball, caliber .223, lot RA-5024 (ZO1M).
Fired from: Machine-rest.

Wind: O Temperature: 26 to 30°F

Target measurements are given in inches.

Target

No, MR MVD MHD EVD ELID ES
100 Yards (before endurance)

1 2.41 2.24 0.61 13.6 241 1526
2 0.97 0.44 0.69 2:2 3.0 3.0
3 1.53 1.34 0.49 8.5 2.4 8.7
4 1.26 0.98 0.59 3.9 25 4,0
5 1,11 0.58 0.77 242 37 4,0
6 2,08 1.20 1.51 5.4 7.4 8.6
7 1,87 1.31 1531) 5.3 5.9 6.7
8 1.14 0.66 0.73 247 33 3.4
9 11,55 1.08 0.62 4,0 2.8 4.4
10 1.86 1.26 1.11 7.0 4,2 7.8

Average 1.56 1.11 0.82 5.5 3.7 6.4

500 Yards (before endurance)

1 a
2 4,71 2,21 3ol 12.4 14.6 14,7
3 8.57 7.94 2,09 4559 1250 47.0
4 8.29 6.5l 3.79 24,2 14,0 24,2
5 6.24 3.35 4,35 15.3 20,1 22.1
6 11,72 7.23 8.64 33.1. 42.7 51,2
7 11,66 8.11 6,60 STT. B35S 43.7
8 5.98 2,51 4,65 12.0 17.9 18,3
9 5.97 4,36 3,35 19.4 12,7 2158
10 10,08 7.43 6.01 38.6 271 45,8

Average® §.13 5,52 4576 26.5 2230 3241

40ne shot missed the 12-by 12-foot target.

hBascd upon average of nine targets.
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Date: 14 January 1963,

Direction of Fire: SW,

Rifle: Caliber ,223, AR15, No, 8833,

Cartridge: Ball, caliber ,223, lot RA-5024 (Z01M),

Fired from: Machine-rest,

Wind: 0 Temperature: 25 to 29°F

Target measurements are given in inches,

Target
No, MR MVD M EVD EHD ES
100 Yards (before endurance)
1 0.94 0,60 0,61 3,0 2.2 3.1
2 0.90 0.82 0. 34 3.7 1.5 3.6
3 0.72 0.43 0.49 1.8 1.8 2.3
4 1.10 0.74 0.67 4,1 3.7 4,1
5 0.86 0.65 0.42 4.0 2.0 4.
6 1.19 0.66 0.87 2.7 3.9 3.9
7 0.65 0.46 0.32 1.9 1.4 1.9
8 1.19 1.04 0.37 4.3 1.5 4.4
9 0.75 0.49 0.50 1.5 242 253
10 0.89 0.65 0.52 252 2 2.6
Average 0.92 0,65 0.51 2.9 202 Dl
500 Yards (before endurance)
1 993 4,26 3.38 252 10,7 22.0
2 7.29 6.47 2,41 29.1 9.7 29.6
3 4,13 20572, 2,56 13,2 10.0 152
4 7.46 S22 3.91 20.3 229 23.5
5 5.02 3.26 S.07 17.8 13.3 18.9
6 7519 4.45 S (15 17.1 24 .4 26,2
7 3.29 L) 1.90 10.6 6.7 10.6
8 6.01 5,07 2,40 18.6 10.2 19,0
9 4,77 3.10 2.99 12.5 122 14.1
10 5,24 4,35 2,42 14,7 10,8 16,0
Average 5.63 4,13 3,02 175 13:1 19,5
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Date: 16 January 1963,

Direction of Fire: SW,

Rifle: Caliber ,223, AR15, No. 11285,

Cartridge: Ball, caliber .223, lot RA-5024 (Z01M),

Fired from: Machine-rest.

Wind: 0 Temperature: 27 to 30°F

Target measurements are given in inches,

Target
No., MR MVD MHD EVD EHD ES
100 Yards (before endurance)
1 0,84 0.48 0,62 21 2.4 2.4
2 0.69 0.58 0.17 3.4 1.2 3.4
3 0.71 0.44 0.50 1.6 2.0 2.4
4 1.14 1.00 0.42 3.6 1.6 3.6
5 1.06 0.70 0.63 31 2.0 3.3
6 1.27 0.93 0.73 3.6 2.4 3.6
7 0.58 0.38 0.37 1.8 1S 159
8 I 1: 0.76 0.66 2.3 3.5 4.2
9 117 0.84 0.66 2,8 2.5 Si0:f
10 1,01 0.55 0.70 2.0 3.4 3.8
Average 0.96 0.67 0.55 2.6 252 3.2
500 Yards (bcfore endurance)
1 5.25 3.65 3.10 14.2 12.4 15.3
2 3.78 3.14 1,01 16.8 6.9 16.9
3 3.90 2.45 2.64 10.1 10.7 11.5
4 5.75 5027 1,98 18.3 75 19.1
5 5.66 3.67 343D 14.9 10.9 16.0
(¢] 5.93 3.94 3.74 151 12,2 16,0
7 2,88 1,94 1592 8.5 T5:2 11.1
8 5.82 5,92 3.38 12,02 17.3 19.5
9 6.09 4,38 3.30 16.0 12.8 16.1
10 4,98 2.75 3,56 10.3 177 18.6
Average 5.00 3.51 2,80 13,6 11.6 16,0
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Date: 14 January 1963,

Direction of Fire: SW,

Rifle: Caliber ,223, AR15, No, 11705,

Cartridge: Ball, caliber ,223, lot RA-5024 (ZOIM),

Fired from: Machine-rest,

Wind: 0 Temperature: 26 to 30°F

Target measurements are given in inches.

Target
No, MR MVD MHD EVD EHD ES
100 Yards (before endurance)
1 0.7 0.57 0.39 2,0 1.8 2.3
2 0.74 0.49 0,44 21 2.0 2.6
3 0.99 0,64 0.62 2,2 3.0 3.4
4 0,97 0.45 075 2.1 2T Za¥,
5 0,88 0.71 0.45 2.8 1.9 2.9
6 1.09 0.79 0.61 3.5 3.3 56
7 1.09 0.73 0.66 2.6 2:3 3.1
8 0.87 0.42 0.71 2.1 3.6 4,2
9 0.81 0.60 0,44 2.2 1.7 253
10 1.09 0.80 0.62 2.6 2.8 3.0
Average 0.93 0.62 0.57 2.4 2.5 3.0
500 Yards (before endurance)
1 4,02 3.04 2,14 10,9 Tia: ) 11.5
2 3.65 2.18 2.39 11,9 10,7 12.6
3 5.07 3,65 3.01 14,2 14,4 18.3
4 5.51 3.21 3.64 15,2 12,7 15.5
5 4,04 2.67 2,31 16,6 8.9 17,5
6 5.22 3.74 2,92 17,6 15,5 182
7 5.28 3.55 3,15 Iyl 10.4 13,1
8 4,95 3.00 3.57 13.8 18.5 21.4
9 4,05 2,86 2.45 11.9 8.9 12,4
10 6.09 4,95 3.04 15.9 13.7 17.9
Average 4,79 3.28 2,86 13.9 12,2 15.8
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Date: 16 January 1963.

Direction of Fire: SW.

Rifle: U, S., 7.62-mm, M14, No. 894613,

Cartridge: Ball, caliber, 7,62-mm, NATO, M80, lot FC-1907,
Fired from: Machine-rest,

Wind: O Temperature: 26 to 27°F,

Target measurements are given in inches,

Target
No. MR MVD MHD EVD EHD ES
100 Yards (before endurance)
1 1.16 0.83 0.60 3.0 249 3.0
2 1.03 0.70 0.64 2.4 2.0 2.6
3 1.19 0.80 0.80 3.3 2.5 3.4
4 0.92 0.72 0.45 3.0 1.8 3.0
5 0.96 0.66 0.56 3.1 1.8 3.6
6 1,14 0.80 0.64 3.3 2,3 3.4
7 0.98 0.72 0.51 3.3 2.0 3.5
8 1.09 0.80 0.64 351 2.4 3.3
9 0.74 0.65 0.30 2ad 151 2,3
10 0.96 0.76 0.48 3.0 2.7 5.0
Average 1.02 0.74 0.56 3.0 202 3.1
500 Yards (before endurance)
1 5,15 3.30 3.15 11.9 15..1 15.2
2 4,57 2,93 3:12 9.7 10.3 1351
3 5.33 2,88 4.14 12,9 12.:5 15.2
4 3.78 2,69 2515 11.1 8.7 11:1
5 4,56 3,29 2,85 1551 8.7 17.4
6 5.08 3.48 3.25 13.2 111 15.4
7 4,50 3,48 2.41 13.0 955 16.2
8 4,81 3.39 312 14.8 12.0 15.4
9 3.27 2.30 1.81 9.8 5.8 10.2
10 4,22 3.04 2,39 1251 153 7 14.1
Average 4,53 3.08 2.84 12,4 10.7 14.3
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Date: 24 January 1963,

Direction of Fire: SW.

Rifle: Caliber .223, AR15, No, 8825,

Cartridge: Ball, caliber .223, lot RA-5024 (ZO01M).
Fired from: Machine-rest.

Wind: 0 Temperature: 8°F

Target measurements are given in inches,

Target
No. MR MVD MHD EVD EHD ES
100 Yards (after endurance)
1 0.97 0.69 0.55 2.5 2.6 2.8
2 0.92 0.63 0.63 2,0 2es 25
3 1:20 0,74 0.83 3.5 3.8 4.9
4 1.18 0.78 0.58 3.6 3.6 3.9
5 2.08 1.10 1.45 5.2 9.6 10,1
6 0.75 0,47 0.53 1.7 2,2 2.3
7 0.85 0.50 0,57 Tis. 7 2ol 20l
8 1,29 0.89 0.80 3.0 3.0 3.6
9 1.34 1.02 0,64 5.3 257 5.6
10 1.17 0.55 0.97 2.0 3.5 3.6
Average 1,18 0.74 0.76 3.0 3.6 4,2
500 Yards (after endurance)
1 6.90 Sed8 3.88 19,0 20,3 27,8
2 7.33 5,82 3.59 22.6 13.8 23,5
3 10.85 8.75 5.47 37.6 272 44,1
4 10.36 7.54 4,70 32,1 2765 5557
5 14,94 8,72 9.94 36.0 62.8 67.1
6 4,05 2,027 3.07 8.2 12,7 13.2
7 5.40 2.61 4,03 10.4 20,2 21,1
8 9:15 6.63 5.40 22.7 18.8 25.8
9 10,52 9.19 2,78 57.7 152 57.9
10 9.80 5.96 6.74 25,1 24,7 29.1
Average 8,93 6,27 4,96 27.1 24.1 34,3
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Date: 25 January 19
Direction of Fire:

63.
SW.

Rifle: Caliber ,223, AR15, No. 8833,
Cartridge: Ball, caliber .223, lot RA-5024 (Z01lM),
Fired from: Machine-rest,

Wind: 0 Temperature: 18°F
Target measurements are given in inches,
Target
No. MR MVD MHD EVD EHD ES
100 Yards (after endurance)
1 1.39 0,66 1.07 2412 4,1 4.4
2 1,13 0.85 0.62 2.8 2.0 3.2
3 1.03 0.94 0.31 4.4 152 4,4
4 1.14 0.75 0.67 3.l 2.5 3.3
5 1,04 0.79 0,52 2.9 2.2 3.2
6 0.82 0.51 0.58 2.8 2.9 3.7
7 1,23 0.90 0.62 4.3 202 4,8
8 1.58 1.38 0.57 6.0 2.8 6.4
9 1.02 0.67 0.58 259 2zl 3.0
10 1,07 0.90 0.44 4.4 252 3.2
Average 1.14 0.84 0.60 3.6 2.4 4,0
500 Yards (after endurance)
1 8.11 5.14 5.20 25,2 18.8 25.3
2 7.58 5.81 3.68 26.8 13,7 274!
5 5.82 4.73 2,69 19.5 9.6 20.7
4 8.87 6.24 4,98 34,5 18.5 36,7
5) 6.96 5,17 3.94 25.7 17.9 28.2
6 9.03 7.72 4,10 28.1 ) 7 30,6
7 6.82 5.84 2.98 26,2 11.9 2745
8 10.14 9.37 2.99 48.8 15.6 50,5
9 7.98 6.26 4,01 30,5 1252 31.4 .
10 5,23 3.86 2.84 19.4 10.4 20.5
Average 7.65 6,01 3.74 28.5 14.6 29.9
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Date: 25 January 1963.

Direction of Fire: SW.

Rifle: Caliber ,223, AR15, No, 11285,

Cartridge: Ball, caliber .223, lot RA-5024 (ZOIM).
Fired from: Machine-rest,

Wind: 0 Temepature: 14°F,

Target measurements are given in inches,

Target
No. MR MVD MHD EVD EHD ES
100 Yards (after endurance)
1 1,68 0.78 1.37 2.8 4,7 4.9
2 1.24 0.87 0572 4,2 247 4.3
3 1.13 0.84 0.66 2.8 2.7 3.8
4 1:33 1512 0.39 4.4 2.5 4.4
5 1,34 0.97 0.66 3.8 3.4 4,2
6 1.38 0,97 0.85 3.8 3.5 5.2
7 1.16 0.76 0.64 2.6 3.4 3.4
8 0.97 0.56 0.73 249 3.2 35
9 1:.36 0.86 0,93 3.4 3.5 4.4
10 0.94 0.63 0.65 2.2 2.3 2.8
Average 1.25 0,84 0.76 3.3 32 4,1
500 Yards (after endurance)
1 8,21 4,08 6.02 14,3 20,0 21.4
2 6.09 3.94 3.81 17.2 14.6 18,2
3 4.46 2.54 3,45 12.6 118 16.3
4 7.29 6,38 1,93 24,8 13.1 25.4
5 7.39 5.86 3.23 20.1 16.0 20.9
6 7.02 4,96 4,24 25,0 17.4 30,5
7 5.88 4.14 3.14 15.1 15.7 16,0
8 5.90 3.97 3.48 16.9 14.9 1745
9 6.68 4,28 4,56 19.3 18,2 24,5
10 4,81 2,80 3.54 14.1 11.9 14.8
Average 6.37 4,30 3.74 17.9 15.4 20,6
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Date:

25 January 1963,

Direction of Fire:

Rifle:

Cartridge:

Caliber .223, ARl5, No.
Ball, caliber .223,

SW.

Fired from: Machine-rest.

Wind:

0

11705,

lot RA-5024 (ZO1M).

Temperature: 16 to 17°F

Target measurements are given in inches.
g :

Target

No.

000~ OVU B

10
Average

oo <R o W 90 B S S T oS A

10
Average

MR MVD MHD EVD EHD ES
100 Yards (after endurance)
0.79 0.63 0.39 2.6 2.1 28
1,18 0.75 0.74 2.6 3.1 3.2
1,12 0,76 0.72 3.3 3,0 50
1,16 0.91 0.62 3.7 2.5 Sod
0.73 0.31 0.59 1,2 2.3 2,5
1.04 0.70 0.70 2.1 25 2.8
0.96 0.37 0,77 17 2.9 2.9
0.98 0.71 0.51 3.4 2.0 3.6
1.44 0.66 1,10 3.3 3.9 4.2
1.10 0.52 0.86 2,5 4.3 4.5
1.05 0.63 0.70 2.6 2,9 3.4
: 500 Yards (after endurance)

5.21 4,38 2,05 22,6 9.0 22.9
8.39 6.99 3.92 19,5 15,2 22,6
5.53 3.76 3.53 12.6 14,7 16.5
6,11 4,79 3.08 18,2 12,5 18.4
5.26 3.40 3,00 15.1 173 16.4
5.56 3.83 3.42 12.6 1152 16.5
4,73 2,05 3,87 9.8 13:3 13.6
6,60 5,73 2,18 24,5 10.4 24,8
7.97 4.50 6.10 17,3 20.4 25,3
5.96 3.25 4,38 13.9 21,6 23.0
6,13 4,27 3.55 16.6 14.0 20,0
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Date: 24 January 1963.

Direction of Fire: SW,

Rifle: U, S,, 7.62-mm, M14, No. 894613,

Cartridge: Ball, caliber 7,62-mm, NATO, M80, lot FC-1907,
Fired from: Machine-rest

Wind: 0 Temperature: 8 to 10°F

Target measurements are given in inches,

Target
No., MR MVD MHD EVD EHD ES
100 Yards (after endurance)

1 1.13 0.60 0.78 2.8 3.3 343
2 1.50 0.97 0,97 3.2 3.8 4.4
3 1,98 1.42 1.04 6.7 4.6 6.7
4 2,06 1,98 0.47 6.7 2 6.7
5 I .. 1) 0.99 0.37 4,6 1.4 4,8
6 1,48 1525 0.57 4,3 2,7 4.4
7 1,33 1,01 0.78 4,2 3.0 5.2
8 2.45 1.96 0.95 8.5 3.8 8.6
9 1,72 1.24 1.06 6.6 4.3 6.8
10 1.55 1.19 0.77 4,0 4,7 5.9

Average 1.63 1.26 0.78 5.2 3.4 5.7

500 Yards (after endurance)

1 5.20 2,61 4,27 10,5 17.0 17.9
2 6.93 4,19 4,73 15.9 19.0 21.3
3 9.06 5.94 5.13 30.4 22.2 30.9
4 9,35 8.90 2:31 31.1 10,0 31.1
5 5.20 4,58 1.98 20,6 7.7 22,0
6 6.58 5.44 2,70 19.6 13.6 20.1
7 6.45 4,71 4,00 19.6 “15.2 24,8
8 11.73 9.36 4,81 38.1 19.2 38.3
9 8.06 571 5.20 30,2 22.5 33.5
10 7.58 5.80 3.95 19.8 239 30.6

Average 7.61 572 3.91 23.6 17.0 27.0
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Combat-Accuracy Test

All target data are given in inches,

Target number 1 = Normal bench-rest group.

Target number 2 = Bench-rest group starting with a cold and oiled bore.
Target number 3 = Normal prone group.

Target number 4 = Bench-rest group with a hot barrel.

Target number 5 = Prone group with a hot barrel,

Date: 17 January 1963, Wind: NNE to SSE, 0 to 4, mph.
Range: 100 yards. Sky Condition: Scattered clouds to
Direction of Fire: ESE. clear,

Temperature: 32 to 46°F,

Center of Measurements from

Tar- Impact from Center of Group No. 1

get Target Center Group Center

No, MR MVD MHD EVD EHD ES Vert Ilor Vert llor Mean ES

Cartridge: Ball, caliber ,223, lot RA-5024 (ZO1M).

Target: A, with 12-inch bull's-eye.

Rate of Twist of Rifling (length for one turn in inches): 14,

Rifleman: G. Hendricks Rifle: Caliber .223, AR15, No. 8833,
1 0,81 0.22 0.74 1.4 2,6 2,7 -1.2 +0.8 - - 0:81 2.5
2" 1467 1,17 0.83 52 3.3 5.3 =1.4 -1,2 +0.6 0.0 1.71 3.6
300484 065 041 B3:3 16 33 =lodh 2.7 -2,2 -1,5 2,78 4.4
4,139 1;10°0.61 4,8 2,0 4,9 =*0.1 -1,6 -0.6 -0.5 1.44 3.5
S 1.24 1.07 0.48 4.5 2.0 45 5.9 =29 -6.6 -1.7 6.8 9,3

Avg 1.19 0.84 0.61 3.8 2.3 4.1 -1.4 -1.5 -1.8 -0.7 2.72 4,7

Rifleman: L. Staley Rifle: Caliber ,223, ARl5, No, 8825,
1 1,19 0,56 0.89 3.4 4,2 4,2 +0.5 -0.,9 - - 1 R O T
2 2.26 1,83 0.79 8.7 4.1 8.8 -0.7 -0.5 -1.2 +0.4 2,20 6.6
3 2.40 1.87 1.09 Fisit, 4,9 8,0 -4.5 -0.6 -5.0 +0.3 526 10.3
4 1.27 0.89 0.68 5.9 4,2 6.7 =-3.0 +0.4 -3.5 +1.4 3..87 8.5
S 1.41 0.80 1.01 3.2 3,8 4,2 -10.7 +1.4 -11.2 +2.4 11.49 12.4

Avg 1.71 1.20 0,89 5.8 4,2 6.4 =3.7 0,0 -4.2 +0.9 4,80 8.1
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Center of Measurements from

Tar- Impact fronm Center of Group No, 1
get Target Center  Group Center
No, MR MVD MID EVD EHD ES Vert Hor Vert Hor Mean ES
Cartridge: Ball, caliber ,223, lot RA-5024 (Z01M).
Target: A, with 12-inch bull's-eye,
Rate of Twist of Rifling (length for one turn in inches): 12,
Rifleman: L. Staley Rifle: Caliber ,223, AR15, No., 11285,
L 1,09 0,79:0.62 " - 3:00 28841 =007 /40,6 - - 1,09 2.5
2 0.91 0,66 0.50 3l 2l 320" =15 150 -0.8 +0.3 1,200 2,7
3 117  0:99-0:52 3.3 2,2 4,7 -5,1 +0,6 -4.5 0.0 4,49 6.9
4 1,27 0.85 0,83 245 3.4 3,5 =5,3 2,0 -4,6 +1.4 4,91 6.0
5 I.EbE 0976066, 2.5005%1 8.2 5118 r+208, F<ll.1 «1.6. 11.25 12,7
Avg 1.11 0.81 0,63 2.9 « 2.6 3.6 -4.9 #1.3 -4,2 +0.7 459 6.2
Rifleman: G. llendricks Rifle: Caliber ,223, AR15, No. 11705,
1 108 T 0654070 2.8 B2 3.9 =1:0 «l4 § = - 1630 £f.8
2 1,21 /10,78 0,70 4,0 4.0 4,7 -1.2 +1.4 -0.2 0.0 15250 8.2
3 0.92 0.56 0.53 3.0 2,3 3.0 <53 <L;1 -4.3 -2.6 5.04 6.7
4- 1,59 '1,18 0.94 3.7 3.1 4,4 '-1,5 40,5 -0,5 -0.9 1:98 2,6
S 1:22 0.79 0.79 3.6 3.0 3.8 -7.0 -0.8 -6.0 -2,2 6.52 7.6
Avg 1,23 0.79 0,75 3.4 3.1 3.8 =3,2 40,3 -2,2 -1,1 3.19 4.4
rifle: U. S,, caliber 7.62-mm, M14, No. 894613,
Cartridge: Ball, caliber 7.62-mm, NATO, M80, lot FC-1907,
Target: A, with 12-inch bull's-eye,
Rifleman: G. llendricks
L dl37 - 1,01 0,83 5.0 37 5,7 7 =1,28 =100 - - 1,371 340
2 1,12 0,65 0,73 3.0 3o 1849 =20l =20 -0.9 -0.3 1.54 2.4
3 1.93 1.65 0.87 5.8 3.4 16,0 =3, 1. =12 -1.9 +0.,6 2.54 4.7
4 4,80 2,84 3,19 10.2 18.2 18.3 -5.8 -4,8 -4.6 -2.9 752 12.1
5 2,55 1.64 1.63 7.4 5.3 8.0 -5.0 -1,2 -3.7 +0.7 4.41 7.3
Avg 2.35 1.56 1.45 6.3 6.9 8.4 -3.4 -2.3 -2.2 -0.4 3.48 5.9
Rifleman: L. Staley
1 1.40 0,87 0.94 3.2 3.4 4.6 +0.1 -0,9 - - 1.40 2.6
2 1.30 0,93 0.58 4.0 2.7 4.3 =1.4 -=0,6 =15 +0.05 1.84 3.4
3 1.72 1.16 0,90 6.5 3.5 6.5 -1.6 0.9 -1.8 0.0 2.50 4.6
4 3,09" 2,20 1,85 7.8 7.3 83 ~-4;1 -2.4 -4.2 -1.5 5,19 851
5 4,06 3,19 2,35 13,7 10,6 17.3 =3.5 =2.1 -3.6 -1.2 5.57 11.4
Avg 2,31 1.67 1.32 7.0 ool 182 =21  =l:d -2.2 -0.5 3.30 6.0
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Velocity Test

Test Ammunition: Cartridge, ball, caliber ,223, lot RA-5024 (Z01M),
Chronograph Type: Counter, Initiator Type: Lumiline screens.
Ammunition Temperature: 70°F,

Before Endurance Test After Endurance Test
Time started: 1039 Time started: 1802
Time completed: 1103 Time completed: 1817
Date: 12 January 1963 Date: 23 January 1963
Range temperature: 58°F Range temperature: 57°F

Instrumental velocities are in fps at 78 feet,

Round Round
No, Velocity No, Velocity

Rifle: Caliber ,223, ARL5, No. 8825

1 3052 1 2948

2 3045 2 2869

3 3094 3 2915

4 3102 4 2934

5 3016 5 2852

6 3062 6 2849

7 3090 7 2889

8 3060 8 2897

9 3081 9 2880
10 3030 10 2841
11 3010 11 2924
12 3040 12 2885
13 3062 13 2843
14 3071 14 2847
15 3016 15 2841
16 3045 16 2877
17 3036 17 2834
18 3060 18 2860
19 3083 19 2841
20 3094 20 2912
Average 3057 2877
Max imum 3102 2948
Minimum 3010 2834
Extreme variation 92 114
Mean variation 22,7 29,2
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Before Endurance Test After Endurance Test

Time started: 1045 Time started: 1804

Time completed: 1106 , Time completed: 1818
Date: 12 January 1963 Date: 23 January 1963
Range temperature: 58°F Range temperature: 57°F

Instrumental velocities are in fps at 78 feet.

Round Round
No, Velocity No, Velocity

Rifle: Caliber ,223, AR15, No. 8833,

1 3000 1 2941

2 3075 2 2884

3 3081 3 2867

4 3066 4 2854

5 3062 5 2860

6 3083 6 2879

7 3073 7 2885

8 3054 8 2836

9 3062 9 2830
10 3040 10 2846
11 3081 11 2973
12 3108 12 3047
13 3109 13 2870
14 3081 14 2910
15 3090 15 2887
16 3106 16 2915
17 3088 17 2880
18 3067 18 2897
19 3034 19 2852
20 3051 20 2875
Average 3070 2889
Maximum 3109 3047
Minimum 3000 2830
Extreme variation 109 217
Mean variation 19.9 34.7
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Before Endurance Test After Endurance Test

Time started: 1053 Time started: 1806

Time completed: 1109 Time completed: 1820
Date: 12 January 1963 Date: 23 January 1963
Range temperature: 58°F Range temperature: 57°F

Instrumental velocities are in fps at 78 feet.

Round Round
No, Velocity No, Velocity

Rifle: caliber ,223, AR5, No, 11285,

1 3038 1 2926
2 3125 2 2865
3 3066 3 2915
4 3115 4 2900
5 3069 5 2922
6 3073 6 2892
7 3043 7 2909
8 3069 8 2910
9 3079 9 2880
10 3036 10 2912
11 3127 11 2841
12 3028 12 2897
13 3062 13 2973
14 - 3054 14 2922
15 3058 15 2905
16 3098 16 2943
17 3062 17 2919
18 3030 18 2900
19 3113 19 2892
20 3104 20 2969
Average 3072 2910
Maximum 3127 2973
Minimum 3028 2841
Extreme variation 99 132
Mean variation 25.4 21.5
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Before Endurance Test After Endurance Test

Time started: 1055 Time started: 1809

Time completed 1111 Time completed: 1822
Date: 12 January 1963 Date: 23 January 1963
Range temperature: 58°F Range temperature: 57°F

Instrumental velocities are in fps at 78 feet.

Round Round .
No. Velocity No. Velocity

Rifle: Caliber .223, AR15, No. 11705,

1 3051 1 2892

2 3092 2 2914

3 3000 3 2945

4 3094 4 2943

5 3088 S 2959

6 3077 6 2909

7 3123 7 2987

8 3115 8 2890

9 3081 9 2959
10 3066 : 10 2938
11 3163 11 2957
12 3108 12 3019
15 3131 13 2874
14 3088 14 2948
15 3081 15 2914
16 3083 16 2907
17 3000 17 2929
18 3096 18 2917
19 3088 19 2909
20 3075 20 2950
Average 3085 2933
Maximum 3163 3019
Minimum 3000 2874
Extreme variation 163 145
Mean variation 25.1 2755
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Before Endurance Test After Endurance Test

Time started: 1050 Time started: 1813

Time completed: 1108 Time completed: 1824
Date: 12 January 1963 Date: 23 January 1963
Range temperature: 58°F Range temperature: 57°F

Instrumental velocities are in fps at 78 feet,

Round Round
No, Velocity No. Velocity

Test Ammunition: Cartridge, ball, caliber 7.62-mm, NATO, M80, lot FC-1907.
Rifle: U, S., 7.62-mm, M14, No. 894613.

1 2782 1 2792
2 2759 2 2823
3 2793 3 2792
4 2811 4 2812
5 2811 5 2804
6 2836 6 2823
7 2772 7 2809
8 2781 8 2795
9 2825 9 2804
10 2804 10 2803
11 2812 11 2801
12 2814 12 2787
115 2812 13 2803
14 2826 14 2856
15 2786 15 2804
16 2792 16 2817
1:7 2790 17 2800
18 2803 18 2795
19 2812 19 2803
20 2841 : 20 2770
Average 2803 2805
Maximum 2841 2856
Minimum 2759 2770
Extreme variation 82 86
Mean variation 16.9 11.2

FOR OFFICIAL USE ONLY

C-17



0gze” ogee”

*lojoueIp 90013 a3 mgﬂkﬂwmvE JO0JF SI(EITIEAE 10U dIoM SjuawnLisujy

0s£zz” 0tee’ oree” 0t1cCz” SC°6T
ozee:® ogee” ozee: (0)) e oree” otee” 0T°6T
0zze- ozee:® o0zze” oree’ otee” oree” S8 "8I
ozee” ocee” 0zze” oree:’ otee” orze” SE 8T
0gee” seee” Sece” otees oree” 0Tz 00°8T
0gze” ogee” 0gcT” otee” oree:” oreee 00°LT
Seec ogee” ogeze” otee’ otee’ 0t1ze” 00°9T
Tadi ozee:® ozee:® 1)) e ot1ze” QIZ¢"° 00°ST
ozzz* 0zee” ozze: 0122’ otrze” 01Ce” 00°¥T
s1ee” STZT" SICe: 012Z" oree’ 01ZZ* 00°¢T
oree:® oree” otee” 012Z° ot1ce’ otee’ 00°21
s0zz’ (1) Kards oree: 01zz* or1ze” 01ZZ” 00°'TT
S0 s@ec: 00zzZ* oree:” oree:” otee: 00°0T
S61C° ~soze” oozz*® arze: otee’ i T 00°6
S61C° soze” S61¢C° otze:® otee” ot1ze” 00°8
S61¢° soce” S61C° 01ee’ otee” otee: 00°L
S61Z° ooze*® oozce’ . 0)] oree’ 01Ce” 00°9
ooze: ooce’ soze* oree:” 012Z° s0zz° 00°S
S0zT” oree: ooze*® oreer s0ee’ soze” 00°v
o1ZZ® so0ce” orze: oree” sozz® s0zZ” 00°¢
s612C’ ooze:® 0ozz® s0c¢z’ soze” 0ozz® 00°¢C
08T1Z°0 061C°0 0612°0 0022°0 S02C°0 §81Z70 S¢°I
soueINpuUy I93JY gouBINpU 910J 3¢

§Z88 'ON ‘STUV ‘€zz° I9qITED :TIT

Q9 pue ¢ S pue g ¥ pue I 9 pPUB ¢ - G pUB Z $ pue J Tossoxddng yserd

spueTq spue] JO pug woxjy 9aduelISI(

£9GT Axenuer gz :931ed 96T Lxenuer QT :93e(q

S3UDUT UT USATS aI® SIUSUSINSEBI

°9dy ‘Axojzexoqe] 3s9] TeITSAYd 9yl Aq OpBU OISM SIULWAINSBAW 9I0q YL

S1USWSINSESY 8I0g

FOR OFFK?%%.USE ONLY




*I930WRTIp 9A0013 9yl JUTINSEOW I0F STGRITBAR 10U OIOM SIUSUNIISUT

ogeee” 0gce’ ogze’
seTT” ozee: szze”
SIce’ ozeez” ozee:
STee® otee:® s1ZC”
S1CC” SEZe” s1ee’
ozee: s1cz’ s1ZZ”
otee: Siec ot1ze®
ot1ee’ orez: otee®
orzz® oree:® otee:”
orez: soze” 01ZZ”
soce’ oozz® so0ze”
soee’ ooce: oozz*®
0ozz* S61C° S61C°
S61Z° _ 061Z° 061Z°
061Z° 061Z° S61Z°
S61C° 061Z° S61Z°
S61Z° 061Z° S61C°
ooze*® 061C° oozz*®
oozz*® 0612° S61Z°
ooze: 061Z° ooze*®
S61C” 00zz’° S61C"
SL1Z°0 SLTIZ°0 SLIZ°0
soueINpuy I93FY
9 pue ¢ S pUe ¢ b pue 1
spueq

002Z° 0022° 002Z° SZ°61
002Z° 0022° 002Z° 01°6T
002Z° 0022° 00zZ° S8 781
00ZZ° 00zzZ° 0022 SS°8T
oozz:® 00zz°® 0022° 00°8T
00ZZ° 00zZ° 00ZZ° 00°LT
00zZ° 00ZZ° 002Z° 00°91
002Z° 00zzZ° 00zz* 00°ST
00zz* 00zzZ°* oozz* 00°¥T
002Z° 002Z° 002Z° 00°¢ST
002Z° 00zZ° 002Z° 00°21
00zz* 00zz* 00zz* 00°TI
00zz* 00zz* 00zz* 00'0T
002Z° 00zzZ°® 002Z* 00°6
00zZ" 00zZ° 002Z° 00°8
002z 00zZ°* 00zz* 00°L
0022 002Z° 002Z° 00°9
002Z° 002Z° 0022° 00°S
00zz* 002Z° 0022° 00° ¥
002Z° 00Z2° S61Z° 00°S
0612Z° S612° S61Z° 00°2
081Z°0 061Z°0 081Z°0 Se°T
@Uﬁmhzﬁnm mhom o7
$€88 °ON ‘STUV ‘$zz° Ioqrie) :oTJTy
Q pue ¢ S pue g ¥ pue 1 Iossaxddng ysertd

spue JO pug WOXF 8dUBIST(

°S9YOUT UT USATIS SIB SIUSWUIINSBI

FOR OFFICIAL USE ONLY

C-19



*xojoueTp 9A0013 oyl Suransesu I0F STCEITEAR 10U SISM SIUUNIISUT

0gze’ ogee” 0gze’
szee”’ Szet” o0zze®
otee: s1ee:’ s1ee’
L) v 0zzz® SIce’
ozee: ozze® ozze”
ocee” 0zee’ 0o0zz’
Qzee” ozee: siee’
ozee’ 0zee” stz
S12¢° orze” s1ze”
oree:” s0zz’ sozz’
oree” s0zZZ° soee’
s0¢e’ 00zZ°® soze”®
00ce” 00z’ soce”
oozz*® 061Z° S61Z°
S61Z° 0612Z° ooze’
00¢Z*® 061Z° 00zZ*°
S61¢° 061Z° 0o0ze’
00ze” S61¢C° ooze*®
ooce’ 002Z° 00zz*
o0oce*’ ooze:® ooce’®
S61C° S61Z° 0612°
SLIZ 0 SLIZ 0 081Z°0
soueanpug I93jFV
9 pue ¢ S pue ¢ p pue 1
Spue

00ZZ° 002Z° 0022° Sz 6T

002Z° 002Z° 0022° 0T°6T

0022" 0022" 002Z° S °8T

00zz° 002Z° 002Z° S5 8T

0022° 0022° 0022° 00°8T

00zZ° 00zz* 0022 00°LT

00z2° 0022* 0022° 00°9T o
002" 0022° 002Z° 00°ST g
00z2* 002Z° 002Z° 00°¥T Z
0022Z° 0022° 00Z2° 00°ST o
002Z° 0022° 0022° 00°ZT B
00zz* 0o0zz* 00zZ" 00°TT &
002Z° 002Z° 002Z° 00°0T S
0022 " 00zz®  00ZZ° 00°6 -0
0022Z* 00Z2° 0022° 00°8 5
00Z2" 0022" 0022° 00°L =/
002Z" 0022° 0022° 00°9 3
00zZ° 002Z° 002Z° 00°S o
00z2* 00ZZ" 0022" 00°¥ ~
0022° 002Z° 00z2" 00°¢S o
002Z° 002Z° 061Z° 00°Z 4
S61Z°0 0812°0  08TIZ°0 o

souBINpU 9X0JdY

S8ZTIT °‘ON ‘STUV fgzz° I°9qrie) :¥IFN

9 pue ¢ G pue z ¢ pue I 10ssoxddng yserd
spueq Jo pug woxy 9OUBISI(

°SOUJUT UT USATS 9IB SIUSWAINSEBIN



"I93SUBTIP 9A00X3 5y} JUTINSEOU J0F STQRTTBAE 10U SI9M SIUDUNIISUT

oozz*
ooce*®
oocz’
oozcz®
ooce®
00cz®
oozz®
00zz*
0oce*®
0ozz*
oozz*®
oozce*®
00zz*
ooce*
ooce’
0ozz*
ooce’
ooce®
00zcz*
0oze:®
0oze®
002zZ°0

ooce” ooce:® SZ°61
ooce” ooee” 0T°6T
0oce- 00zZ* S8°8I1
0o0ce” ooce:® S¢°8T
ooce’ ooze: 00°8T
ooce* ooce’ 00°LT
ooez’ ooce’ 00°9T
o0ozce*® ooee’ 00°ST
oozcz® oocz*® 00°pT
ooce’ ooze*® 00°¢T
002z* o0oce” 00°c1
00zz° ooce”® 00°TT
00¢z° 002¢z* 00°0T
00zcz* ooce’ 00°6

ooce:® ooce:® 00°8

ooce’ ooce® 00°L

00zZ° 00zz* 00°9

ooce® ooce’ 00°S

0ozz’ ooze*® 00y

ooce: ooce*® £

oozz*’ 0oce’
002z°0 0022°0

®

n oo
Mmoo
e
— N

dduUBINpUT BI0JF Y

SOLIT °"ON ‘STUV ‘€zz” XoqIye) :913Ty

0szz® osze® osze®

oszz® osze® ogze”

s1zz® s1zZ” oree’

S1zz " o1zz® o1ez’

stz ozzz® ozze:

0zzz® ozze® 0zze®

ozze® ozzz® ozze:

s1zZ” stez” s1zZ”

s1ze” otee® orze®

otee: sozz® otze”

o1ze® s0zz* o1ze”

502Z° S02Z° orzz”

00zz* 00zz® sozz®

00zZ" S61z° sozz*

S612° 0612° 0o0ze*

0612° 0612° 00zZ*

0612° o61z° S61Z°

0612° 0612° sozz*

S61Z° 0612° 0612"

0ozz® 00zz* 00zz*

002z s61Z* S6TZ"
S612°0 081Z°0 0812°0

SouBINpuUy JI931JY
9 _Due ¢ S pue g p PUE T
spueq

9 pue ¢

S pPUB 7 p PUB | Tossaxddng yserq

spue JO puj woxJ 9d5uelISI(]

°SOUDUT UT UOATS oI SIUSWSINSBO

FOR OFFICIAL USE ONLY

C-21



6L0€° 180¢°
080¢”° 180¢°
080¢° 180¢°
180¢° 180¢°

180¢° 180¢°
180¢° 180¢°
z80¢” 180¢°
z80¢”° 180¢°
z80¢g” Z280¢°

z80¢” z80¢”°
z80¢”° z80¢”°

z80¢” z80¢°
180¢° £80¢”
180¢° ¢80¢°
z80¢” £80¢”°
£80¢” £80¢”

z80¢” z8og’
z80¢”’ z80¢”
z80¢° z80¢”°
180¢° 180¢°
080¢” 080¢”
6L0¢° 8L0¢”
8L0¢" 8L0¢”
8L0£°0  8L02£°0

866Z° 8662C°
100¢° 666Z°
z00¢” 000¢°
900¢” v00¢°
900¢° S00¢°
L00g” S00¢°
L00g” s00¢”
900¢ ° 900¢"°
900¢” 900¢”
s00¢” 900¢"°
900¢” L00g”
L00g" L00g "
L00E” 800¢°
L00¢” 800¢°
800¢” 600¢°
orog” ot10¢”
0T0g”® orog”
600¢° I10¢”
800¢° 110¢"
L00¢g” 1o’
L00g" oto0¢”
L00g” 800¢°
800¢ ° 800¢°

800€°0 800¢°0

soueInpug X913V

180¢° z80¢”
180¢° z80¢°
180¢° 280¢”°
z80¢” z80¢”
z80¢” z80¢”
z80¢” z8o0g”
z8og’ z80¢”
280¢”’ z80¢g’
280¢” z80¢°
280¢” z80¢°
Z80¢” Z80¢”
z80¢” 280¢”
180¢° z80¢”’
180¢° £80¢°
z80¢”° £80¢°
zsog’ zgog’
z80¢” 280¢”’
280¢” Z80¢”
z80¢”° 180¢°
080¢° 180¢°
6L0¢€° 080¢°
8L0¢° 8L0¢"
LLOS” LLOS?
LL0E°0 8L0¢°0

.“ »
L00S° 900¢* 5°22
L00S° 900¢ " £ ZZ
L00¢€ " 900¢° 222
L00S° 900§ ° ZA1Z
L00S° 900¢° 0°12
800¢° 900¢ * 0°02
800¢° L00S " 0°61
L00S " L00S" 0°8T
L00S "’ L00E" 0°LT
800¢ " L00S " 0°91
800¢° L00¢” 0°ST
800¢° L00S " 0PI
800¢° L00S"° 0°¢T
800¢” L00¢S" 0°2T1
800¢° 800¢° TATE
600¢" 800¢ ° 0°0T
800¢° 800¢° 0°6
800¢ " 800¢° 0°8
L00S " L00g " 0L
L00E " L00S* 0°9
S00¢° 900¢° 0°S
£00¢” ¥00¢° 0¥
z00§° z00¢g"° S
Z00£°0 Z00£°0 DT

2oueINpuy 910Fof

‘19968 °ON ‘pIW ‘uw-z9°s ‘°S™°n :9IFWY

[83UOZTJIOH [BOTIJIBA

TRIUOZTIOH TBITIIOA

TB1UOZTIOH TBITIIIOA

TB1UOZTIOH TBOTIISA zossaxddng yserd

SOA001Y)

Spue’]

S9A0019

spueT JO pug woxF odue3ISI(

*SSYOUT Ut ZO>MM 218 SJIUSUIINSEIN

FOR OFFICIAL USE ONLY

C-22



APPENDIX D

Distribution

NAME AND ADDRESS
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Attn: AMSTE-BC
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STEAP-DS-TI
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FOR OFFICIAL USE ONLY
Accession No,

DsFS Aberdeen Proving Ground, Maryland
EVALUATION TEST OF TIE RATE OF RIFLING
TWIST IN RIFLE, CALIBER ,223, ARIS

G. E, Hendricks

Report No. DPS-880, April 1963
AMCMS Code No, 5561,12,466,A0,006
D. A. Project No, 5020-804-601
Unclassified Report

Four AR1S rifles, two having a rate of
rifling twist of one turn in 14 inches
and two with a rate of one turn in 12
inches, were subjected to accuracy,
velocity, bullet stability, and endurance
tests, One rifle, U, S,, 7.62-mm, Ml4,
was used as a control, Long range
accuracy and bullet stability of the AR1S
rifle with a rate of twist of 1 turn in
12 inches were superior to those of the
rifle with 1 turn in 14 inches,
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Accession No.
DGPS Aberdeen Proving Ground, Maryland
EVALUATION TEST OF THE RATE OF RIFLING
TWIST IN RIFLE, CALIBER ,223, ARl4
v, E, llendricks

Report No, DPS-880, April 1963
AMCMS Code No. 5561,12.466.A0.06
D. A, Project No, 5020-804-601
Unclassified Report

Four ARL5 rifles, two having a rate of
rifling twist of one turn in 14 inches
and two with a rate of one turn in 12
inches, were subjected to accuracy,
velocity, bullet stability, and endurance
tests. One rifle, U, S., 7.62-mm, Ml4,
was used as a control. Long range
accuracy and bullet stability of the AR1S
rifle with a rate of twist of 1 tumn in
12 inches were superior to those of the
rifle with 1 turn in 14 inches.
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AD Accession No,
D&PS, Aberdeen Proving Ground, Maryland
EVALUATION TEST OF THE RATE OF RIFLING
TWIST IN RIFLE, CALIBER ,223, ARI1S

G. E. Hendricks

Report No, DPS-880, April 1963
AMCMS Code No., 5561.12,466.A0,006
D. A. Project No, 5020-804-601
Unclassified Report

Four ARLS5 rifles, two having a rate of
rifling twist of one turn in 14 inches
and two with a rate of one turn in 12
inches, were subjected to accuracy,
velocity, bullet stability, and endurance
tests, One rifle, U. S., 7,62-mm, M14,
was used as a control. Long range
accuracy and bullet stability of the ARILS
rifle with a rate of twist of 1 turn in
12 inches were superior to those of the

rifle with 1 turn in 14 inches,
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AD Accession No,
DEPS, Aberdeen Proving Ground, Maryland
EVALUATION TEST OF THE RATE OF RIFLING
TWIST IN RIFLE, CALIBER ,223, AR14

J. E. Hendricks

Report No, DPS5-880, April 1963
AMCMS Code No. 5561.12,466.A0.06
D. A, Project No. 5020-804-601
Unclassified Report

Four AR1S rifles, two having a rate of
rifling twist of one turn in 14 inches
and two with a rate of one turn in 12
inches, were subjected to accuracy,
velocity, bullet stability, and endurance
tests. One rifle, U. S., 7.62-mm, M14,
was used as a control. Long range
accuracy and bullet stability of the AR1S
rifle with a rate of twist of 1 turn in
12 inches were superior to those of the
rifle with 1 turn in 14 inches.
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