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ABSTRACT 

This report describes the engineering test of cartridge, tracer, 
5.56-mra, XM196. The purpose of the test was to determine cartridge 
physical dimensions, accuracy, tracer performance, cook-off, vibration 
effects, brush deflection» «*rosion, penetration (pine board, steel helmet, 
and armored vest), and gun functioning. The test was conducted at APG 
between 15 July 1964 and 16 March 1965. The characteristics of the 
test item were determined.  It was recommended that the test cartridge 
be considered suitable for use with the M16 and M16E1 rifles. 
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ABERDEEN PROVING GROUND 

ABERDEEN PROVING GROUND, MARYLAND 

USATECOM PROJECT NO. 8-4-0210-02-C 

FINAL REPORT OF ENGINEERING TEST OF 

CARTRIDGE, 5.56-MM, TRACER, XM196 

15 JULY 1964 TO 16 MARCH 1965 

SECTION 1. GENERAL 

1.1  REFERENCES 

1. Engineering Test Plan for Cartridge, Tracer, 5.56-MM, XM196, 
USATECOM Project No. 8-4-0210-02C, May 1964. 

2. First Letter Report on Engineering Test of Cartridge, Tracer, 
5.56-MM, XM196, USATECOM Project No. 8-4-0210-02C, 26 October 
1964. 

3. Military Specification:  Cartridge, 5.56-MM, Tracer, XM196. 
MIL-C-60111(MU), 17 March 1964. 

4. Military Specification: Cartridge, 7.62-MM, NATO, Tracer, 
M62. MIL-C-46281-B(MJ) Amend 1, 7 October 1963. 

1.2 AUTHORITY 

The authority to proceed with the conduct of tost  is the USATECOM 
Test Directive 8-4-0210-02C,  3 April 1964 (Appendix V). 

1.3 OBJECTIVES 

To determine the suitability of the XM196 cartridge for use in the 
M16 rifle. Since no QMR, Military Characteristics, or Technical Character- 
istics were available for the test cartridge, the M62 tracer round fired 
in the M14 rifle was used for comparative purposes. 
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1.4 RUSPONSIBILITIES 

Development and Proof Services, Aberdeen Proving Ground, Md., was 
responsible for planning,  executing,  and reporting the engineering 
testing. 

1.5 Di-SCRIPTION  OF MATERIEL 

The XM196 tracer cartridge consists of the standard 5.56-mm car- 
tridge case and primer assembly. The bullet has a gilding metal jacket 
around a halved lead core.  The pyrotechnic components which are lo- 
cated to the rear of the halved lead core,consist of the igniter and 
tracer mix. The assembled bullet weighs approximately 55 grains and 
is flat-based. The bullet tip is colored orange to facilitate identi- 
fication (Appendix III). 

1.6 BACKGROUND 

Rifles, 5.56-mm, M16 and XM16E1, and cartridge, ball, M193 have 
been adopted for use by the US Air Force and by the US Army Special 
Forces, Airborne, and air assault units. Cartridge, tracer, XM196 is 
being developed for use in the M16 and XM16E1 rifles. 

1.7 FINDINGS 
& 

The physical characteristics of the test cartridge complied with 
drawing C10534193  (Appendix IV). 

Accuracy targets were fired simultaneously at ranges of 100, 300, 
and 600 yards.    When firing the XM196 tracer ammunition, the average 
mean radius of all targets  at 100 yards was 1.6 inches; at 300 yards, 
5.1 inches;  and at 600 yards,  11.0 inches.    When firing the M193 ball 
ammunition,  the average mean radius of all targets at 100 yards was 
1.2 inches; at 300 yards,  3.6 inches;  and at 600 yards,  8.4 inches.    The 
requirements of Reference 3 can be met by interpolating the average 
mean radius of the targets to 200 yards range. 

The XM196 tracer ammunition conditioned at +70oF and fired at night 
revealed that 98% of the  rounds traced with an average length of trace 
of 830 yards. 

The conditioning of the test ammunition to ♦ISS'F and -650F increased 
the number of delays.    The trace of the XM196 was more difficult to 
observe, from all positions, in bright daylight than that of the M62. 
The  length of trace of the test ammunition complied with Reference 3. 



A cook-off occurred with both the XM196 and M193 cartridges when 
140 rounds were fired as rapidly as possible. No cook-off occurred 
at the 120-round level. 

Visual examination of the test cartridges subjected to the vibra- 
tion test revealed that the points of the projectiles were slightly 
flattened and the red identification lacquer was chipped off the pro- 
jectile tips.  When these rounds were fired 76% of the rounds traced 
normally. 

The average mean radius of the accuracy targets fired during the 
erosion test using M193 ammunition was 1.4 inches. The largest velocity 
drop from the initial burst was 62 fps. The average mean radius of the 
accuracy targets fired using XM196 ammunition was 1.6 inches. The 
largest velocity drop from the initial burst was 65 fps. The average 
mean radius of the accuracy targets fired using both M193 and XM196 
ammunition was 1.5 inches.  The largest velocity drop from the initial 
burst was 95 fps. 

The five record impacts, with each type (XM196, M193, M62, and M80) 
of ammunition, completely perforated the front and rear of the helmet 
and liner at ranges of 100 and 300 yards. At a range of 600 yards, 
four XM196 projectiles perforated the front of the helmet and liner 
and the rear liner; one round perforated only the front of the helmet 
and liner. Two M193 projectiles perforated the front of the helmet and 
liner and the rear liner; three rounds did not penetrate the helmet. 
Four M62 projectiles perforated the front and rear of the helmet and 
liner; one round perforated the front of the helmet and liner and rear 
of the liner. All five M80 projectiles perforated the front and rear 
of the helmet and liner. 

The number of pine boards,spaced 1-inch apart, perforated at ranges 
of 100, 300, and 600 yards using M193 ammunition was 11, 16, and 7; 
using XM196 ammunition, 24, 17, and 7; using MS0 ammunition, 12, 11, and 
14; using M62 ammunition, 42, 34, and 19, respectively. 

All rounds (XM196, M193, M62, and M80) perforated armored vests 
at ranges o? 100, 300, and 600 yards.  (One thickness of vest was 
offered a" a target.) 

No malfunctions occurred with either type of ammunition (XM196 and 
M193) with vhe weapons held in the various attitudes. 



1.8 CONCLUSIONS 

It is concluded that: 

a. The physical characteristics, trace characteristics, and 
accuracy of the XM196 cartridge complied with Reference 3 
(ref pars. 2.1, 2,2, 2.3, and Appendix I). 

b. A cook-off can be expected with either the XM196 or M193 
round when more than 120 rounds are fired as rapidly as 
possible in the M16 rifle (ref par. 2.4 and Appendix I). 

c. The vibration of the XM196 cartridge caused delays in trace 
(ref pars. 2.3 and 2.5). 

d. The erosion characteristics of the XM196 cartridge are compar- 
able to those of the M193 cartridge (ref par. 2.7 and Appendix I). 

e. The attitude of the weapon does not affect functioning when 
firing either the XM196 or M193 cartridge (ref par. 2.9). 

1.9 RECOMHtNUATION 

It is recommended that cartridge, 5.56-mm, tracer, XM196 be con- 
sidered suitable for use with the M16 and XM16U1 rifles. 



jjcnoi a.  »iMu of Hg 

2.     INTHOUUCTtON 

TIUs cost wa» cooauct*! to Wmim IIM p%y«l«»l am» k*tlitii% 
charactorittlct of ihm «KIM» carirUt«.    TW NU «♦•»•# immt, t%994 
in tho M14 rifle, wet UM«1 for co«p«f«iivo fmWfmm» 

2.1    INSI'LCTION 

2.1.1 Objcctivo 

To dotemiuo thm phyicml cliAr*cc«rlttict pi UM utl it«». 

2.1.2 MethoU 

Tea rounds of each (XN196 and Ni9l) cajrtrUfe wie 4nnt—»I»! 
and the components were eeasured end welgiied. 

2.1.3 Results 

A summary of results is given in Table I. 

Table 1.    Summary of Inspectiom bate 

Avg Wt of Components, gr 

Avg HtasurMemt of 
dmpomemi*. in. 

PrM 
No. 
Of 
Rds 

brimed 
IMR 4475      Ctg       Complete 

Bullet     Prop.          Ca*e           Ctg 

Ctg       Coaploto 
nullet            Cose           Ctg 

Length      oXm    lom^tb      l—tt* 

Cartridge: 5.5b-mm; ball, M193,  lot RA-S027 (control). 

10      54.90 24.90         94.39         174.19      0.746      0.224    1.7)7         1.247 

Cartridge: 5.56-nun;  tracer,  XM196,  lot RA-:23-llS (tost). 

10      51.88 23.97         94.93         170.78      0.881      0.224    1.7SS         2.24« 

2.1.4    Analysis 

Not applicable. 



2.2    ACCURACY 

2.2.1    Objective 

To determine the accuracy of the test cartridge. 

2.2.2    Method 

Five lü-shot groups, in each of three M16 rifles, were fired 
from a machine rest with both XM196 tracer and M193 ball anunition. 
The groups were obtained simultaneously at ranges of 100, 300, and 
600 yards. The center of impact at each range with reference to an 
index line was determined. The cartridge type was alternated after 
each 10-shot group. 

2.2.3 Results 

A summary of results is given in Table II. 

Table II . Summary of Accuracy Data 

Ammo 
Type 

Average Data for Five Targets, in. 

Rifle 
No. MR MiD MVD OIID EVD ES 

CI from Line 
of Sight 

llor  'Vert 
Std 
HOT 

Dev 
Ve'rt 

Range: 100 yards. 

008625 Ball 
Tracer 

1.2 
1.7 

0.7 
1.1 

0.8 
1.1 

2.8 
4.4 

3.3 
4.2 

3.8 
S.3 

- 1.2 
- 0.1 

2.7 
3.3 

0.9 
1.3 

1.1 
1.4 

023295 Ball 
Tracer 

1.3 
1.4 

0.8 
0.9 

0.9 
0.9 

3.7 
3.7 

3.6 
3.7 

4.5 
4.4 

0.0 
0.6 

1.0 
- 0.2 

1.1 
1.1 

1.1 
1.2 

023348 Ball 
Tracer 

1.0 
1.7 

0.5 
1.1 

0.7 
1.2 

2.2 
4.1 

2.7 
5.7 

3.1 
6.5 

2.6 
2.4 

2.7 
3.5 

0.7 
1.4 

0.9 
1.7 

Range: 300 yards. 

008625 Ball 
Tracer 

3.8 
5.2 

2.2 
3.3 

2.5 
3.4 

8.6 
13.6 

10.5 
12.3 

11.3 
15.9 

- 3.7 
- 0.6 

- 1.8 
0.4 

2.8 
4.2 

3.3 
4.1 

023295 Ball 
Tracer 

4.0 
4.6 

2.6 
2.8 

2.7 
3.0 

11.8 
11.7 

11.0 
11.9 

14.2 
13.8 

1.4 
3.7 

- 6.4 
- 9.8 

3.5 
3.7 

3.4 
3.8 



Table II (Cont'd) 

Average Data for Five Targets, in. 
CI from Line 

Rifle     Ammo of Sight Std Dev 
No.        Type        MR      HID    MVÜ     EHD     EVD     ES "nor—Vert Hör Vert 

023348    Ball          3.0    1.8    2.1      7.6      8.2    10.1 7.9    -  1.3 2.4    2.6 
Tracer      S.6    3.S    3.6    '3.0    17.8    20.1 8.0        1.4 4.5    S.O 

Range:    600 yards. 

00862S    Uall           8.7    4.6    6.6    17.2    2S.0    27.0 - 3.6    -77.2 5.8    8.3 
Tracer    11.5    7.1    7.6    28.3    25.8    34.0 2.6    -69.7 9.1    9.3 

023295    Ball           9.0    5.4    6.2    25.7    25.6    31.2 7.8    -88.7 7.5    7.8 
Tracer    10.5    6.6    6.6    27.6    27.0    32.4 13.9    -90.4 8.7    8.6 

023348    Ball           7.6    5.1    5.0    20.3    19.6    26.2 11.9    -74.2 6.5    6.2 
Tracer    11.0    7.0    7.1    25.0    32.2    34.7 14.5    -71.4 8.7    9.5 

Notes:    Targets were fired at ranges of 100, 300, and 600 yards simul- 
taneously. 

Cartridge, 5.56-mm; ball,  M193,  lot RA-5027  (control). 
Cartridge, 5.56-mm;  tracer, XM196,  lot RA-223-115 (test). 

2.2.4   Analysis 

Not applicable. 

2.3 TRACE 

2.3.1 Objective 

To determine the trace characteristics of the test cartridge. 

2.3.2 Method 

One hundred test cartridges, at ambient temperature, were fired 
from each of three M16 rifles under each of three light conditions 
(bright daylight, overcast daylight, and night). A similar number of 
M62 rounds was fired from three M14 rifles under the same light con- 
ditions. This procedure was repeated with cartridges conditioned at 
♦IS5#F and -ö5#F for 4 hours prior to firing. The distance to initia- 
tion of trace, length of trace, and visibility characteristics wore 
determined. 



2.3.3    Results 

A summary of results is given in Table III. 

Table III.    Summary of Trace Data 

Ammo      Avg Length    Per Cent 
Temp,    of Trace, of 

"F yd Trace 

Weapon:    M16. 
Weapon No.:     008625. 

Remarks 

Ammunition:    XM196. 
Light Condition:    Night. 

Ambient  835 
♦155     817 
- 65     820 

99 
98 
96 

One blind. 
Two delays. 
Four delays. 

Weapon No.:  023295. 

Ambient  830 
♦155     831 
- 65     805 

97 
98 
97 

Three blind. 
Two blind. 
Two blind; one delay. 

Weapon No.:  023348. 

Ambient  830 
♦155     831 
- 65     813 

99 
98 
91 

One blind. 
Two blind. 
Nine delays. 

Weapon No.:     008625. 
Light Condition:    Overcast. 

Ambient 
♦ 155 
- 65 

725 
745 
675 

100 
91 
72 

One blind; eight delays. 
Six blind; 22 delays. 

Weapon No.:  023295. 

Ambient 
♦ 155 
. 65 

700 
750 
680 

99    One blind. 
83    Three blind; 14 delays. 
72    Nine blind; 19 delays. 

Weapon No.:  023348. 

Ambient 
♦ 155 
. 65 

740 
750 
700 

97    One blind; two delays. 
78    Three blind; 19 delays. 
59    Nineteen blind; 22 delays. 



Table III (Cont'd) 

Ammo  Avg Length Per Cent 
Temp, of Trace,     of 
BF     yd      Trace Remarks 

Weapon No.: 008625. 
Light Condition:  Bright daylight. 

Ambient 

♦155    a478 

- 65    a445 

Weapon No.: 023295. 

Ambient 

♦155 

- 65    a463 

Weapon No.: 023348. 

Ambient 

♦ 155 

- 65    a395 

Weapon: Ml4. 
Weapon No.:  1563467. 

Ambient a515 

♦155 a644 

. 65 

98 

98 

96 a761 

aLength of trace estimated from firing position 

Trace not visible from firing position. 
Barely visible at 75 yards (just a flash). 

Trace observed from firing position.  Barely 
visible at 75 yards. 

Trace observed from firing position. Not 
visible at other positions. 

Trace not visible from firing position. 
Barely visible at 75 yards (just a flash). 

Trace visible intermittently at firing 
position and 75 yards. 

Trace observed from firing position. 

Trace not visible from firing position. 
Barely visible at 75 yards (just a flash). 

Trace visible intermittently at firing and 
75-yard positions. 

Trace observed from firing position. Not 
visible at other positions. 

Ammunition: M62. 
Light Condition: Bright daylight. 

Two blinds.  Trace visible from firing 
position, sometimes at 75- and 100-yard 
positions. 

Two blinds.  Trace visible from firing 
position, sometimes at 75- and 100-yard 
positions. 

Four blinds.  Trace visible from firing 
position. 



Table III (Cont'd) 

Ammo  Avg Length Per Cent 
Temp,  of Tracef    of 
*F      yd Trace Reaarkt 

Weapon No.:     1S68U22. 

Ambient    a485 

♦155 a682 

- 65     770 

Weapon No.:  1574901. 

Ambient a465 

a570 ♦ 155 

- 65 725 

99 

97 

96 

97 

95 

99 

One blind. Trace visible fro« firing 
position, toMtines at 75- and IOC-yard 
positions. 

Three blinds. Trace visible fro« firing 
position, sometimes at 75- and 100-yard 
positions. 

Four blinds. 

Three blinds. Trace visible fron firing 
position, sometimes at 75- and 100-yard 
positions. 

;:ive blinds. Trace visible fron firing 
position, sonetines at 73- and 100-/ard 
positions. 

One blind. 

Weapon No.:  1563467. 
Light Condition: Overcast. 

Ambient  1020 97 Throe blinds. 
♦155    1015 96 Four blinds. 
- 65     925 90 Ten blinds. 

Weapon No.:  1568022. 

Ambient  1005 95 Five blinds. 
♦155    1020 99 One blind. 
- 65     935 89 Hieven blinds. 

Weapon No.:  1574901. 

Ambient 1000 96 Four blinds. 
♦155    1025 97 Three blinds. 
- 65     950 82 Lighteen blinds. 

aLength of trace estimated from firing position. 

10 



Table III (Cont'd) 

Amno  Avg Length Per Cent 
Temp, of Trace,    of 
*P      yd Trace 

Weapon No.:  1S63467. 
Light Condition: Night. 

Remarks 

Aabient 1000 97 
♦ 1SS 1032 94 
- 6S 1048 91 

Weapon No .:  1568022. 

Aabient 1005 100 
♦ 1S5 1030 99 
. uS 1057 89 

Weapon No .:  1574901. 

Aabient 998 94 
♦ 1SS 1025 87 
. 65 1054 89 

Two blinds; one delay. 
Four blinds; two long. 
Eight blinds; one long. 

One blind. 
Five blinds; six delays, 

Three blinds; three long. 
Six blinds; five delays; two long. 
Six blinds; five delays. 

Blind ■ No trace. 
Delay in M62 ■ Trace started after 100 yards (Reference 4). 
Delay in XM196 ■ Trace started after 75 yards (Reference 3). 
Long ■ Trace started before 15 yards (Reference 4). 

2.3.4 Analysis 

Not applicable. 

2.4 COOK-OFF 

2.4.1 Objective 

To determine the maximum number of  tracer cartridges that can 
be safely fired from the M16 rifle without the occurrence of a premature 
function caused by chamber heating. 

2.4.2 Method 

The level,  in number of rounds fired, at which a cook-off occurs 
was bracketed using both the tracer and ball rounds.    Firing was conducted 

11 



as rapidly as possible using preloaded magazines.    The tine for firing 
and the time from insertion of the round to the cook-off were recorded. 

2.4.3     Results 

A summary of results  is given in Table IV. 

Table I V.  Summary oi 

Time to 
Rifle No. Rds Fire Rds, 
No. Fired 

XM196. 

sec 

Ammunition: 

007239 119 68.9 
008651 140 69.3 
007239 140 44.0 
008651 120 36.8 
007239 120 34.1 
008651 140 47.1 

Ammunition: M193. 

007239 140 46.7 
007239 120 36.3 
008651 120 31.9 
007239 140 51.2 

2.4.4 Analy sis 

Time for Cook-Off 
to Occur, 

sec 

No cook-off in 10 minutes 
No cook-off in 10 minutes 

30.7 
No cook-off in 10 miuutes 
No cook-off in 10 minutes 

36.3 

41.2 
No cook-off in 10 minutes 
No cook-off in 10 minutes 

42.7 

Not applicable, 

2.5  VIBRATION 

2.5.1 Objective 

To determine the ability of the test cartridge to withstand 
vibrations caused by firing the M16 rifle. 

12 



2.S.2    Method 

Five test rounds, one dummy round, and ten additional rounds 
were placed in a magazine.    Ten rounds were fired.    The dummy round 
was replaced in the magazine, and ten rounds were again placed on top 
of the dummy round and fired.    This procedure was repeated until 100 
rounds were fired.    The five test rounds were then removed and inspected 
for damage.    This procedure was repeated with nine additional magazines. 
The rounds positioned in the bottom of the magazine were fired during 
overcast conditions and the trace was observed. 

2.5.3 Results 

Visual examination of the cartridges revealed that the points 
of the projectiles were slightly flattened and the red identification 
lacquer was chipped off on the projectile tips only.    This insignificant 
damage was caused by the projectile points impacting against the inside 
of the magazine when the 50 test rounds were fired, two blinds and ten 
tracer initiations beyond 75 yards were observed.    The average length of 
trace was 745 yards. 

2.5.4 Analysis 

Not applicable. 

2.6  BRUSH DEFLECTION 

2.6.1 Objective 

To determine the deflection characteristics of the test cartridge. 

2.6.2 Method 

Ten XM196 and ten M62 bullets were impacted on a 1/2-inch-diameter 
birch dowel pin at a range of 25 yards.    The point of impact on the peg, 
and the path, degree of yaw,  and orientation of yaw during the first 
75 yards after impact on the peg were determined by means of 32 targets. 

2.6.3 Results 

Results are contained in Appendix I. 

13 



2.6.4   Analy»ii 

It was agre«d (boctut* of tiM and •xpant« lUittclont) at tha 
initiation of ttia toat prograa that tha bmah daf iactlon data nouid 
not be analyzed, but would be presented in auch a fans that if future 
detailed evaluation ware needed, the data in thla report could readily 
be used.    All pertinent data required for detailed evaluation are 
shown in Appendix I. 

2,. ^*ON 

2.7.1 Objective 

To detensine the erosion characteristic» of the teat cartridge. 

2.7.2 Method 

Six thousand rounds each of the xm96 tracer and N19) ball 
cartridges were fired fro« two M16 rifles to coapare the erosion 
characteriatics of the two cartridges.    After this firing, a third 
rifle was fired using 3000 rounds of each cartridge (6000 total)  to 
determine the effect of firing aixed cartridges on erosion life of the 
M16 rifle.    The rate    of fire was 20 rounds per «inute.    The rifles 
were cooled after each 100 rounds of firing. 

Firing was alternated between seaiautosatic and automatic fire 
after each 100 rounds.    The rifle was disasseabled and cleaned after 
each 1000 rounds of firing,    ttall and tracer s—unition were alternated 
in the third rifle after each 100 rounds and an equal nuaber of rouada 
of each type was fired autoaatically.    The bores of the rifles were 
aeasured before and after the test    and at 2000-round intervals.    The 
accuracy and velocity were detemined before and after the test    and 
at 2000-round intervals.    Five 10-round targets were fired froa each 
rifle froa a aachine rest at a range of 100 yarda in each accuracy test 
phase; velocity was recorded.    The rifle firing both ball and tracer 
aaaunition was fired with the tracer round and the rifles firing only 
ball and only tracer aaaunition were fired with the saae cartridge in 
the accuracy test phase. 

2.7.3    Results 

A suaaary of results is given in Table V. 
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PhAM 

T»bU V.    Sunnary of Erosion Accuracy Targets 

Avtrage for Five Targets« In. 
""     Cl troa Line 

of Sight      Std Dev 
MR   mo   WO   mo   EVD     ES     llor   Vert   llor Vert 

Rifle No.:    007721. 
Range:    100 yards. 

Type Aanunition:    Ball. 

Vel, 
fps 

»•fore 1.9 1.0 1.4 4.2 6.S 7.2 3.S 8.3 1.3 2.0 3117 
test 

After 1.2 0.7 0.8 3.0 3.4 4.0 S.9 - 0.7 0.9 1.0 3123 
2000 rtfs 

After 1.2 Ü.7 0.8 3.0 3.1 3.8 3.0 2.4 0.9 1.0 3064 
4000 nls 

After 1.2 0.7 0.9 3.2 4.2 4.7 -2.6 1.6 0.9 1.3 30S5 
6000 nls 

Rifle No.:    0086S1. 
Type I—ii ii it ion:    Tracer. 

before 1.4 0.9 0.9 3.S 3.9 4.S -4.3 - 2.9 1.2 i.2 31?S 
test 

After 1.6 1.0 1.0 3.6 4.0 4.7 S.2 10.9 1.2 1.2 3108 
2000 rJ» 

After 1.3 0.8 0.9 3.3 3.9 4.3 -8.8 10.2 1.0 1.2 304S 
4000 r\ls 

After 1.6 1.0 1.0 3.7 4.2 S.O -4.8 4.7 1.3 1.3 3030 

6000 nls 

Rifle No.: 007239. 

•efore 1.7 1.1 1.1 4.S 4.3 S.6 4.0 1.6 1.4 1.4 3138 

test 
After 1.6 1.0 1.0 3-S 3.8 4.4 •3.8 4.1 1.3 1.2 3111 

iOOO nls 
After l.S 1.0 1.0 1.3 4.Ü 4.7 3.6 10.2 1.1 1.3 3088 

4000 rds 
After 1.4 1.1 0.7 4.6 3.1 S.l 9.S 1.6 1.4 0.9 3073 

6000 nls 

2.7.4 Anal/sis 

Not applicable. 
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2.8    PüNETRATION 

2.8.1 Objective 

To determine the penetration characteristics of the test cartridge. 

2.8.2 Method 

A series of test cartridges were fired to impact on pine boards, 
steel helmets,  and armor vests at ranges of 100, 300, and 600 yards. 
The series consisted of enough rounds to accumulate five desirable 
impacts on each type target at each range. 

The method as outlined was repeated using the M193,5.S6«nni ball 
cartridge; the M80,7.62-mm ball cartridge; and the M62,7.62-mm tracer 
cartridge for comparison. 

2.8.3 Results 

A summary of results is given in Table VI. 

Table VI.    Summary of Penetration Data 

Round 
No. Ammunition 

Range:    100 yards. 

Range:    300 yards. 

Helmets and Liners 

al to 5 M62 tracer 
al to S M8Ü ball 
al to 5 XM196 tracer 
al to 5 M193 ball 

al to 5 M62 tracer 
al to 5 M80 ball 
al to 5 XM196 tracer 
al to 5 M193 ball 

aAll rounds completely perforated front and rear of helmet and liner. 
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Range: 600 yards. 

Table VI (Cont'd) 

Round 
No. AMunition 

H
1 XM196 tracer 
b2 XM196 tracer 
^3 XM196 tracer 

u4 XM196 tracer 
b5 XM196 tracer 

el M193 ball 
e2 M193 ball 

t5 M193 ball 
b4 Ml93 ball 
b5 M193 ball 
al to 4 M62 tracer 
b5 M62 tracer 
a; to s M80 ball 

Vests 

Ranges: 100, 300, and 600 yards. 

All rounds (XM196, M193, M62, and M80) perforated the froat of UM 
vests at all ranges (100, 300, and 600 yards). Only the one thlchnoaa 
of the vest was offered as a target. 

aAll rounds completely perforated front and rear of helaot and llnor. 
bRound completely penetrated front of helnet and liner and rear llnor. 
Dented rear of helmet. 

cRound completely perforated front of helaot and liner and roar linor. 
Missed rear of helmet. 

^Rouni completely penetrated front of helnet and liner. Did not 
träte rear of liner. 

eRound dented front of helmet and broke front of holnet linor. 
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Table VI (Cont'd) 

Penetration Test 

Material: Pino boards. 

Cartridge , 5.56-MM 
Mit 

Cartridge f 7- 62-KW: NATO 
Hit Ball , MlSK 

CP PP 
Tracer. XM196 Ball. ̂F0 Tracex '. M62 

No. C PerT C  Perf CTf IE No. C  Perf IT ■w C Perf -rr* TT 
Range: 100 yards. 

1 11 - 12 24 „ 25 1 12 m 13 41 . 42 
2 10 - 11 24 • 25 2 12 . 13 41 - 42 
3 11 - 12 24 25 . 3 11 12 - 43 - 44 
4 10 - 11 24 - 25 4 11 . 12 41 - 42 
5 11 - 12 25 - 25 5 14 - 15 42 - - 

Avg 11 -  12 24 25 25 Avg 12 12 13 42 - 43 

Range: 300 yards. 

1 9 -  10 17 m 18 1 11 12 . 34 35 - 

2 10 -  11 18 19 - 2 10 - 11 34 35 - 

3 20 -  21 17 . 18 3 10 11 - 35 36 - 

4 19 20 16 17 - 4 11 12 - 35 - 36 
5 21 -  22 18 - 19 5 • 11 m 12 34 35 - 

Avg 16 20  13 17 18 18 Avg 11 12 12 34 35 36 

Range: 600 yards. 

1 8 9 7 m 8 1 11 m 12 18 - 10 
2 8 9 6 m 7 2 17 . 18 20 - 21 
3 7 8 7 8 . 3 20 - 21 20 m 21 
4 7 8 8 _ 9 4 11 > 12 20 - 21 
5 7 8 8 - 9 5 9 - 10 19 - 20 

Avg 7 8  9 7 8 8 Avg 14 - 15 19 - 20 

Legend • • 

C Perf ■ Complete perforation, round passed completely through the 
board. 

CP    ■ Complete penetration, round left a hole which light could 
be observed through. 

PP    ■ Partial penetration, round entered board but did not leave 
a hole that light could be observed through. 
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2,8,4 Analysis 

Greater pine-board penetration at longer ranges with the 5.56-ram 
and 7.b2-ram ball bullets is attributed to a decrease in projectile yaw 
with an increase in range. 

2.9 FUNCTIONING 

2.9.1 Objective 

To determine if the XM196 cartridge produces sufficient operating 
energy to insure reliable automatic functioning of the XM16E1 rifle 
when fired with the weapon held in various positions, 

2.9.2 Method 

Twenty rounds were fired semiautomatic and twenty rounds automatic 
using both the    M193 and XM196 cartridges,  in each of three weapons. 
The weapons were held at the following attitudes: 

a. Left side up, from the shoulder. 

b. Right side up, from the shoulder. 

c. Upside down, from the shoulder. 

d. Loosely  in the hands,  from the hip, 

e. Forty-five degree elevation,  from the shoulder, 

f. Forty-five degree depression,  from the shoulder, 

g. Ninety degree depression, from the shoulder. 

2.9.3 Results 

There were no malfunctions with either type ammunition with the 
weapons held in any one of the positions. 

2.9.4 Analysis 

Not applicable. 
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SUCTION 3.    APPENDICES 

APPENDIX I  - TEST DATA 

Measurement and Weight Data 

Cartridge,  5.56-MM: 
Cartridge,  5.56-MM: 

Ball,   M193,  lot RA-5027  (control). 
Tracer,   XM196,  lot RA-223-115   (test). 

Wt t   ?r Wt I   ?r IMR Primed IMR Primed 
Sample Ml 93 4475 Ctg Complete Sample XM196 4475 Ctg Complete 

No. bullet 

54.77 

Prop. 

24.60 

Case 

93.89 

Ctg 

173.26 

No. Bullet 

51.85 

Prop. 

23.97 

Case 

95.35 

Ctg 

1 1 171.17 
2 54.87 24.87 94.10 173.84 2 51.85 23.96 95.68 171.49 
3 54.95 24.87 93.13 172.95 3 51.66 23.98 95.21 170.85 
4 54.80 24.81 94.38 173.99 4 52.03 24.04 94.97 171.04 
5 55.38 25.25 93.33 173.96 5 51.92 23.98 93.39 169.29 
6 54.73 25.03 94.55 174.31 6 51.97 24.08 95.09 171.14 
7 54.82 24.63 95.09 174.54 7 51.74 23.85 94.49 170.08 

8 54.85 24.92 94.78 174.55 8 51.62 23.90 95.36 170.88 

9 54.83 25.16 96.54 176.53 9 52.16 23.93 94.80 170.89 

10 54.97 24.85 94.12 173.94 10 52.00 23.99 94.95 170.94 

Avg 54.90    24.90    94.39     174.19    Avg 51.88    23.97     94.93     170.78 

Measurements, in. Measurements, in. 
Length Len gth 

Primed Primed 

Sample Ml93 Bullet Ctg Complete Sample XM196 Bullet Ctg Complete 

No. Length Diam Case Ctg No. Length Diam Case Ctg 

1 0.743 0.224 1.757 2.246 1 0.877  0.224 1.756 2.249 

2 .742 .224 1.756 2.248 2 .876  .224 1.756 2.248 

3 .748 .224 1.755 2.245 3 .880  .224 1.755 2.246 

4 .747 .224 1.757 2.246 4 .879  .224 1.755 2.246 

5 .731 .224 1.756 2.246 5 .883   .224 1.753 2.249 

6 .746 .224 1.757 2.246 6 .879   .224 1.754 2.250 

7 .751 .224 1.758 2.250 7 .874   .224 1.755 2.248 

8 .748 .224 1.760 2.246 8 .882   .224 1.755 2.248 

9 .748 .224 1.757 2.246 9 .890   .224 1.755 2.246 

10 .753 .224 1.755 2.247 10 .886   .224 1.754 2.249 

Avg 0.746    0.224     1.757     2.247      Avg 0.881     0.224     1.755    2.248 
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Round-by-Round Data 

Legend 

S 3 Semiautomatic fire. 
A ■ Automatic fire. 

SS « Single shot fire. 
SAT » Satisfactory. 

FF » Failure to feed cartridge. 
F2R a Fired two rounds automatic. 

ÜF > Double feed. 
FFR « Failure to fire cartridge. 

FX a Failure to extract cartridge case. 
FCB = Fired upon closing bolt without pulling trigger. 

Weapons:     Rifle,  caliber  .223« Colt,  AR-15,  model 02,  serial No.   008625. 
Rifle,  caliber  .223, Colt,  AR-15, model 02  (XM16E1),  serial 

No.   023295. 
Rifle,  caliber  .223, Colt,  AR-15, model 02 (XM16E1),  serial 

No.   023348. 
Rifle,  caliber .223, Colt, AR-15, model 01, serial No.  007239. 
Rifle,  caliber .223, Colt, AR-15, model 01, serial No.   007721. 
Rifle,  caliber .223, Colt,  AR-15, model 01,  serial No.  008651. 

Ammunition: Cartridge,  5.56-mm, ball,  M193,   lot RA-5027. 
Cartridge,  5.56-mm,  tracer,  XM196,   lot RA-223-115. 

No. 
Rds 

Type 
of 

No.   of 
Ctg 

Type 
Fired      Ctg Fired 

Rifle    Rifle Total Type 
Serial    Rd        Rds      of 

No.      No.    Fired Fire Funct 

Phase 2,2,  Accuracy 

Remarks 

Date Fired: 28 July 1964. 

13  M193  13   008625 13   13  SS  SAT  Settling and locating 
rounds. 

Date Fired: 29 July 1964. 

25  M193  38 

Date Fired: 30 July 1964. 

38 38  SS  SAT  Locating rounds. 

2 Ml93 40 
10 M193 50 
10 XM196 10 
10 M193 60 
10 XM196 20 

40 40 SS SAT Warming rounds. 
50 50 SS SAT Target No. 1. 
60 60 SS SAT Target No. 2. 
70 70 SS SAT Target No. 3. 
80 80 SS SAT Target No. 4. 
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No.   of 
No.      Type    Ctg      Rifle Rifle Total Type 
Rds       of    Type      Serial Rd       lids      of 

Fired   Ctg    Fired       No. No.    Fired Fire Funct Reoarks 

10 M193 70 90 90 SS SAT Target No. 5. 
10 XM196 30 100 100 SS SAT Target No. 6. 
10 Ml 93 80 110 no SS SAT Target No. 7. 
10 XM196 40 120 120 SS SAT Target No. 8. 
10 M193 90 130 130 SS SAT Target No. 9. 
10 XM196 50 140 140 SS SAT Target No. 10. 

Date Fired: 31 July ] 1964. 

46 Ml 93 136 023295 46 186 SS SAT Settling and locating 
21 XM196 71 67 207 SS SAT rounds. 

Date Firod: 3 August 1964 » 

14 M193 150 81 221 SS SAT Locating rounds. 
19 XM196 90 100 240 SS SAT 

Date Fired: 4 August 1964 • 

10 M193 160 110 250 SS SAT Locating and warming 
10 XM196 100 120 260 SS SAT rounds. 
10 Ml 93 170 130 270 SS SAT Target No. 11. 
10 XM196 110 140 280 SS SAT Target No. 12. 
10 M193 180 150 290 SS SAT Target No. 13. 
10 XM196 120 160 300 SS SAT Target No. 14. 
10 Ml 93 190 170 310 SS SAT Target No. 15. 
10 XM196 130 180 320 SS SAT Target No. 16. 
10 M193 200 190 330 SS SAT Target No. 17. 
10 XM196 140 200 340 SS SAT Target No. 18. 
10 Ml 93 210 210 350 SS SAT Target No. 19. 
10 XM196 150 220 360 SS SAT Target No. 20. 

5 Ml 93 215 023348 5 365 SS SAT Settling and locating 
5 XM196 155 10 370 SS SAT rounds. 

Date Fired: 5 August 1964 • 

5 M193 220 15 375 SS SAT Locating and warming 
5 XM196 160 20 380 SS SAT rounds. 
10 M193 230 30 390 SS SAT Target No. 21. 
10 XM196 170 40 400 SS SAT Target No. 22. 
10 Ml 93 240 50 410 SS SAT Target No. 23. 

10 XM196 180 60 420 SS SAT Target No. 24. 

10 M193 250 70 430 SS SAT Target No. 25. 

10 XM196 190 023348 80 440 SS SAT Target No. 26. 

10 Ml 93 260 90 450 SS SAT Target No. 27. 

1-3 



No.   of 
No.      Typo    Ctg      lUflo Itlflo Tot»l Typo 
Kds        of    lypc      Sori»!    Rd        Mt of 

Firod   Ctg    Tirod       No. No.    Plrod Fir« Punct 

10 XMi'JO 2UU 
10 M1D3 270 
10       XM19b    210 

100 460 SS SAT 
UO 470 SS SAT 
120      480      SS      SAT 

Phase 2.7, tiros Ion 

Uatu Firod:     11  August 1<)64. 

20      Ml 93       2l>0    007721 20      S00      SS      SAT 

10 Ml 03 300 30 S10 SS SAT 
10 310 40 S20 SS SAT 
10 320 SO 530 SS SAT 
10 330 60 540 SS SAT 
10 340 70 550 SS SAT 

20 XM19Ü 230 0086S1   20 570 SS SAT 

10 XM196 240 30 580 SS SAT 
10 2S0 40 590 SS SAT 
10 260 50 600 SS SAT 
10 270 60 610 SS SAT 
10 280 70 620 SS SAT 

Dato Firod:     12 August 1964. 

20       XM190    300     00723Ü 20      640 SS      SAT 

10 
10 
10 
10 
10 

XM196 310 
320 
330 
340 
350 

30 
40 
50 
60 
70 

650 
660 
670 
680 
690 

SS 
SS 
SS 
SS 
SS 

SAT 
SAT 
SAT 

Remarks 

Target No. 28. 
Target No. 29. 
Target No. 30. 

Settling and locating 
rounds. 

Target No. 31. 
Target No. 32. 
Target No. 33. 
Target No. 34. 
Target No. 35, one 

primer punch out. 
Settling and locating 

rounds. 
Target No. 36. 
Target No. 37. 
Target No. 38. 
Target No. 39. 
Target No. 40. 

Settling and locating 
rounds. 

Target No. 41. 
Target No. 42. 
Target No. 43. 
Target No. 44. 
Target No. 45. 

30 XM196 380 007239 100 720 S SAT 
100 480 200 820 A SAT 
30 Ml 93 370 007721 100 850 S SAT 
100 470 200 950 A SAT 
30 XM196 510 008651 100 980 S SAT , 

100 M193 570 200 1080 A SAT 
100 XM196 610 007239 300 1180 S SAT 
100 Ml 93 670 007721 300 1280 S SAT 
100 XM196 710 008051 500 1380 s SAT 
100 XM196 810 007239 400 1480 A SAT 
100 Ml 93 770 007721 400 1580 A SAT 
100 M193 870 008051 400 1680 
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No.   of 
No.      Type    Ctg      Rifle    Rifle Total Type 
Kds        of    Type      Serial    Rd Rds of 

Fired    Ctg    Fired        No.      No. Fired Fire Funct Remarks 

100 XMli)6 910 007239 500 1780 S SAT 
100 M193 970 007721 500 1880 S SAT 
100 XM196 1010 008651 500 1980 S SAT 
100 XM196 1110 007239 600 2080 A SAT 
100 M193 1070 007721 600 2180 A SAT 
100 Ml 93 1170 008651 600 2280 A SAT 
100 XM196 1210 007239 700 2380 S SAT 
100 M193 1270 007721 700 2480 S 1-FF      One primer punch out. 

1-F2R 
100 XM196 1310 008651 700 2580 S SAT 
100 XM196 1410 007239 800 2680 A SAT 
100 M193 1370 007721 800 2780 A 2-FF 
100 M193 1470 008651 800 2880 A SAT 

Date Fired:     13 August 1964. 

100 XM196 1510 007239 900 2980 S SAT 
100 M193 1570 007721 900 3080 S SAT 
100 XM196 1610 008651 900 3180 S SAT 
100 XM196 1710 007239 1000 3280 A SAT 
100 M193 1670 007721 1000 3380 A 1-DF 
100 M193 1770 008651 1000 3480 A SAT 

Weapons were disassembled,  cleaned,  inspected,  lubricated,  and 
reassembled. 

100 XM196 1810 007239 1100 3580 A SAT 
100 Ml 93 1870 007721 1100 3680 A SAT 
100 XM196 1910 008651 1100 3780 A SAT 
100 XM196 2010 007239 1200 3880 5 SAT 
100 M193 1970 007721 1200 3980 S 4-F2R 
100 Ml 93 2070 008651 1200 4080 S SAT 
100 XM196 2110 007239 1300 4180 A SAT 
100 Ml 93 2170 007721 1300 4280 A SAT 
100 XM196 2210 008651 1300 4380 A SAT 
100 XM196 2310 007239 1400 4480 S SAT 
100 M193 2270 007721 1400 4580 S 3-F2R 
100 Ml 93 2370 008651 1400 4680 S SAT 
100 XM196 2410 007239 1500 4780 A SAT 
100 M193 2470 007721 1500 4880 A SAT 
100 XM196 2510 008651 1500 4980 A SAT 
100 XM196 2610 007239 1600 5080 S SAT 
100 M193 2570 007721 1600 5180 s 2-F2R 
100 M193 2670 008651 1600 5280 S SAT 
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No.  of 
No.      Type    Ctg     Rifle    Rifle Total Type 
Rds        of    Type      Serial    Rd        Rds       of 

Fired    Ctg    Fired       No.      No.    Fired Fire Funct Remarks 

100 XM196 2710 007239 1700 5380 A 2-DF 
1ÜÜ Ml 93 2770 007721 1700 5480 A SAT 
100 XM196 2810 008651 1700 5580 A SAT 
100 XM196 2910 007239 1800 5680 S SAT 
100 Ml 93 2870 007721 1800 5780 S 4-F2R 
100 M193 2970 008651 1800 5880 S SAT 
100 XM196 3010 007239 1900 5980 A SAT 
100 Ml 93 3070 007721 1900 6080 A SAT 
100 XM196 3110 008651 1900 6180 A SAT 
100 XM196 3210 007239 2000 6280 S SAT 
100 Ml 93 3170 007721 2000 6380 S 1-DF 

8-F2R 
100 M193 3270 008651 2000 6480 S SAT 

Caused by magazine. 

Weapons were disassembled,  cleaned, inspected,  lubricated, and 
reassembled, barrels were star-gaged after firing 2000 rounds through 
each. 

Date Fired: 14 August 1964. 

10 XM196 3220 007239 2010 6490 ss SAT Settling and locating 
rounds. 

10 XM196 3230 2020 6500 ss SAT Target No. 46. 
10 3240 2030 6510 ss SAT Target No. 47. 
10 3250 2040 6520 ss SAT Target No. 48. 
10 3260 2050 6530 ss SAT Target No. 49. 
10 3270 2060 6540 ss SAT Target No. 50. 
10 Ml 93 3280 007721 2010 6550 ss SAT Settling and locating 

rounds. 
10 Ml 93 3290 2020 6560 ss SAT Target No. 51. 
10 3300 2030 6570 ss SAT Target No. 52. 
10 3310 2040 6580 ss SAT Target No. 53. 
10 3320 2050 6590 ss SAT Target No. 54. 
10 3330 2060 6600 ss SAT Target No. 55. 
10 XM196 3280 008651 2010 6610 ss SAT Settling and locating 

rounds. 
10 XM196 3290 2020 6620 ss SAT Target No. 56. 
10 3300 2030 6630 ss SAT Target No. 57. 
10 3310 2040 6640 ss SAT Target No. 58. 
10 3320 2050 6650 ss SAT Target No. 59. 
10 3330 2060 6660 ss SAT Target No. 60. 
40 XM196 3370 007239 2100 6700 s SAT 

100 3470 2200 6800 A SAT 
40 Ml 93 3370 007721 2100 6840 s 2-F2R 

100 3470 2200 6940 A SAT 
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No.  of 
No.      Type    Ctg     KifU KifU Total Typo 
lUit        of    Typo      Serial RJ Rtl»      of 

Fired   Ctg   lirod       No. No. Fired Fir« Funct 

4U XMl'Jb S'jiO 008051 2100 6980 8 SAT 
IDO Ml 93 3570 2200 7080 A SAT 

l)*to Fired: 17 August 19(>4. 

100 XM10O 3010 007239 2300 7180 S SAT 
100 Ml 03 3070 007721 2300 7280 S 12.F2R 
100 XMllH» 3710 008051 2300 7380 s SAT 
100 XMlOb 3810 007239 2400 7480 A SAT 
100 Ml 03 3770 007721 2400 7580 A SAT 
100 M103 3870 008051 2400 7080 A SAT 
100 XMlOb 3910 007239 2500 7780 S SAT 
100 Ml 03 3970 007721 2500 7880 s 3-F2R 
100 XM196 4010 008051 2500 7980 s SAT 
100 XM106 4110 Od7239 2600 8080 A SAT 
100 M103 4070 007721 2000 8180 A SAT 
100 M193 4170 008051 2600 8280 A SAT 
100 XM196 4210 007239 2700 8380 S SAT 
100 M103 4270 007721 2700 8480 S 5-F2U 
100 XM106 4310 008051 2700 8580 S 1-DF 
100 XM196 4410 007239 2800 8080 A 1-FFR 
100 M193 4370 007721 2800 8780 A SAT 
100 Ml 93 4470 008051 2800 8880 A SAT 
100 XM196 4S10 007239 2900 8980 S SAT 
100 Ml 93 4570 007721 2900 9080 S 4-F2K 
100 XM190 4010 008051 2900 9180 S SAT 
100 XM196 4710 007239 3000 9280 A SAT 
100 Ml 93 4070 007721 3000 9380 A SAT 
100 M193 4770 008051 3000 9480 A SAT 

Light blow on priaer. 

Weapons wore disassembled,  cleaned,  inspected,  lubricated,  and 
reassembled. 

100 XM196 4810 007239 3100 9580 A SAT 
100 M193 4870 007721 3100 9680 A SAT 
100 XM196 4910 008051 3100 9780 A SAT 
100 XM196 5010 007239 3200 9880 S SAT 
100 M193 4970 007721 3200 9980 S 17-F2R One primer punch out 
100 M193 5070 008051 3200 10080 S SAT 
100 XM196 5110 007239 3300 10180 A SAT 
100 M193 5170 007721 3300 10280 A SAT 
100 XM196 5210 008051 3300 10380 A SAT 
100 XM196 5310 007239 3400 10480 S SAT 
100 Ml 93 4270 007721 3400 10580 S SAT 
100 M193 5370 008651 3400 10680 S SAT 
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No.   Of 
MO.    Typ« ct«    R&fu mru Tout typo 
iu.        of   Typo     SorUl    lU       mtt     of 

PiroU    Cli   I irou       »o. Mo.    Piro«! Firo Fuact 

IÜU XMI-JO *»410 007239 SSOO 10710 A SAT 
IU0 MUX S470 U07721 SSOO 10810 A SAT 
100       XM10O    'JJIO    OOftOSl    SSOO    10980    A      SAT 

ROM its 

Uoto Pi rod:    18 Aupttt  1964. 

100 XMIJO solo 0072S9 3600 11080 S SAT 
100 H19S SS7Ü 007721 3600 11180 S 7-F2R 
100 M193 S670 008051 3600 11280 S SAT 
100 XH190 S710 0072S9 3700 11380 A SAT 
100 M19S S770 007721 3700 11480 A SAT 
100 XM190 S810 0086S1 3700 11580 A SAT 
100 XMl'JO S910 0072S9 3800 11680 S SAT 
100 H19S &870 007721 3800 11780 s 2-F2R 
100 M193 S970 0086S1 3800 11880 s SAT 
100 XM196 6010 0072S9 3900 11980 A 3-FFR Light blows on primers. 
100 M193 '»C ^0 007721 3900 12080 A SAT 
100 XM:96 olio 008651 3900 12180 A 1-ÜF 
100 XM1% ilin 007239 4000 12280 S SAT 
100 M19ä 6170 U07721 4000 12380 S 1-F2R 
100 t-Mj: bi/0 008651 4000 12480 S SAT 

Woapca vrit Jisassefflbled( cleaned,  inspected,   lubricated, and 
reasserabioJ.     •t.rrsls were star-gaged after firing 4000 rounds through 
each. 

Date Firr-d: .  / * • iSt 1964. 

10 XMI96 62\' 007239 4010 12490 SS SAT 

10 XM1D6 62;' 4020 12500 SS SAT 
10 62< 4030 12510 SS SAT 
10 625 4040 12520 SS SAT 
10 62b 4050 12530 SS SAT 
10 627t 4060 12540 SS SAT 
10 M193 6280 Ü07721 4010 1.1550 SS SAT 

10 M193 6290 4020 12560 SS SAT 
10 6300 4030 12570 SS SAT 
10 6310 4040 12580 SS SAT 
10 6320 4050 12590 SS SAT 
10 6330 4060 12600 SS SAT 
10 XM196 6280 008651 4010 12610 SS SAT 

10 XM196 6290 4020 12620 SS SAT 
10 6300 4030 12630 SS SAT 

Settling and locating 
rounds. 

Target No. 61. 
Target No. 62. 
Target No. 63. 
Target No. 64. 
Target No, 65. 
Settling and locating 

rounds. 
Target No. 66. 
Target No. 67. 
Target No. 68. 
Target No. 69. 
Target No. 70. 
Settling and locating 

rounds. 
Target No.  71. 
Target No.  72. 
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No.  of 
No.      Typo    Ctg Rifle Rifle Total Type 
lids         of    Typo Serial RU        Rds      of 

Fired    Ctg    Fired No. No.    Fired Fire Funct Remarks 

10 6310 4040 12640 SS SAT Target No. 73. 
10 6320 4050 12650 SS SAT Target No. 74. 
10 6330 4060 12660 SS SAT Target No. 75. 
40 XMllJ6 6370 007239 4100 12700 S SAT 
100 6470 4200 12800 A 1-DF 
40 Ml 93 6370 Ü07721 4100 12840 S 3-F2R 

100 6470 4200 12940 A SAT 
40 XM196 6510 008651 4100 12980 S SAT 
100 Ml 93 6570 4200 13080 A SAT 
100 XMi96 6610 007239 4300 13180 S SAT 
100 M193 6670 007721 4300 13280 S 2-F2R 
100 XM196 6710 008651 4300 13380 S SAT 
100 XM196 6810 007239 4400 13480 A SAT 
100 M193 6770 007721 4400 13580 A SAT 
100 M193 6870 008651 4400 13680 A SAT 
100 XM196 6910 007239 4500 13780 S SAT 
100 M193 6970 007721 4500 13880 S 2-F2R 
100 XM196 7010 008651 4500 13980 S SAT 
100 XM196 7110 007239 4600 14080 A SAT 
100 M193 7070 007721 4600 14180 A SAT 
100 M193 7170 008651 4600 14280 A SAT 
100 XM196 7210 007239 4700 14380 S SAT 
100 Ml 93 7270 007721 4700 14480 S 4-F2R 
100 XM196 7310 008651 4700 14580 S SAT 
100 XM196 7410 007239 4800 14680 A SAT 
100 Ml 93 7370 007721 4800 14780 A 1-FFR Light blows on primer. 
100 Ml 93 7470 008651 4800 14880 A SAT 

üate Fired:     20 August  1964. 

100 
100 
100 
100 
100 
100 

XM196 
M193 

7510  007239  4900  14980 S 
7570 007721 4900 15080 

XM196  7610 008651 4900 15180 
XM196  7710 007239 5000 15280 
M193   7670 007721 5000 15380 
M193  7770 008651 5000 15480 

S 
S 
A 
A 
A 

SAT 
2-F2R 
SAT 
SAT 
SAT 
SAT 

Weapons were disassembled, cleaned, inspected, lubricated, and 
reassembled. 

100  XM196 7810 007239 5100 15580 A SAT 
100   M193 7870 007721 5100 15680 A SAT 
100   XM196 7910 008651 5100 15780 A SAT 
100  XM196 8010 007239 5200 15880 S SAT 
100  M193 7970 007721 5200 15980 S 1-F2R 
100  M193 8070 008651 5200 16080 S SAT 
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No. of 
No.  Type Ctg Rifle Rifle Total Type 
Rds   of Type Serial Rd   Rds  of 
Fired Ctg Fired No.  No. Fired Fire Punct fcHurkt 

100 XM196 8110 007239 5300 16180 A SAT 
100 Ml 93 8170 007721 5300 16280 A 1-FFR Light blows on prlaoi 
100 XM196 8210 008651 5300 16380 A SAT 
100 XM196 8310 007239 5400 16480 S SAT 
100 M193 8270 007721 5400 165 80 S SAT 
100 M193 8370 008651 5400 16680 S SAT 
100 XM196 8410 007239 5500 16780 A SAT 
100 Ml 93 8470 007721 5500 16880 A 1-FX RepUced brokon 

extractor. 
100 XM196 8510 008651 5500 16980 A SAT 
100 XM196 8610 007239 5600 17080 S SAT 
100 M193 8570 007721 5600 17180 S 1-OF 

1-FFR 
Light blows on 
priaer. 

100 Ml 93 8670 008651 5600 17280 S SAT 
100 XM196 8710 007239 5700 17380 A SAT 
100 M193 8770 007721 5700 17480 A SAT 
100 XM196 8810 008651 5700 17580 A SAT 
100 XM196 8910 007239 5800 17680 S SAT 
100 M193 8870 007721 5800 17780 S SAT 
100 M193 8970 x 008651 5800 17880 S SAT 
100 XM196 v 9010 007239 5900 .17980 A SAT 
100 Ml 93 9070 007721 5900 18080 A SAT 
100 . Ml 93 9170 008651 5900 18180 A SAT 
40 XM196 9050 007239 5940 18220 S SAT 
40 M193 9210 007721 5940 18260 S SAT 
40 XM196 9090 008651 5940 18300 s SAT 

Date Fired:    21 August 1964. 

10      XM196    9100    007239    5950    18310    SS    SAT 

10 XM196 9110 5960 18320 SS SAT 
10 9120 5970 18330 SS SAT 
10 9130 5980 18340 SS SAT 
10 9140 5990 18350 SS SAT 
10 9150 6000 18360 SS SAT 
10 M193 9220 007721 5950 18370 SS SAT 

10 M193 9230 5960 18380 SS SAT 
10 9240 5970 18390 SS SAT 
10 9250 5980 18400 SS SAT 
10 9260 5990 18410 SS SAT 
10 9270 6000 18420 SS SAT 

Settling and locating 
rcinds. 

Target No. 76. 
Target No. Tt, 
Target No. 78. 
Target No. 79. 
Target No. 80. 
Settling and locating 

rounds. 
Target No. 81. 
Target No. 82. 
Target No. 83. 
Target No. 84. 
Target No. 85. 
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No. of 
No. Type ctg Rifle Rifle Total Type 

i 

RUs of Type Serial Rd Rds  of 
Fired 

XMi36 

Fired 

9160 

.'•Jo. No. 

5950 

Fired Fire 

18430 SS 

Funct 

SAT 

Remarks 

10 0086S1 Settling and locating 
rounds. 

10 XM196 9170 5960 18440 SS SAT Target No. 86. 
10 9180 5970 18450 SS SAT Target No. 87. 
10 9190 5980 18460 SS SAT Target No. 88. 
10 9200 5990 18470 SS SAT Target No. 89. 
10 9210 6000 18480 SS SAT Target No. 90. 

Weapons were disassembled, cleaned, inspected, lubricated, and 
reassembled.  Barrels were star-gaged after firing 6000 rounds through 
each. 

Phase 2.5, Vibration 

Date Fired:  25 August 1964. 

100 XM196  9310 007239 6100 18580 A 3-FFR 

100 9410 007721 6100 18680 A SAT 
100 9510 008651 6100 18780 A SAT 
100 9610 007239 6200 18880 A 3-FFR 
100 9710 007721 6200 18980 A 7-FFR 
100 9810 008651 6200 19080 A SAT 
100 ?01ü 007239 6300 19180 A 2-FFR 
100 loom 007721 6300 19280 A 20-FFR 
100 10110 008651 6300 19380 A SAT 
100 10210 007239 6400 19480 A 1-FFR 

Fired from ten maga- 
zines.  Light blows 
on primers. 

Light blows on primers. 
Light blows on primers. 

Light blows on primers. 
Light blows on primers. 

Light blows on primers. 

Visual examination of the cartridge revealed that the points of the 
projectiles were slightly flattened and the red identification lacquer 
was chipped off the projectile tips only. This insignificant damage 
was caused by the projectile points impacting against the inside of the 
magazine. 

Phase 2.4, Cook-Off 

Date Fired:  25 August 1964. 

6  XM196  10216  008651  6306  19486 A 
120        10336  007239  6520  19606 A 

1-FFR 
SAT 

Fired  119 rounds in 68.9 seconds.    No cook-off occurred in 10 minutes, 
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No. of 
No.  Typo Ctg  Rifle Rifle Total Type 
Rds   of Type  Serial Rd   Rds  of 

Fired Ctg Fired   No.  No. Fired Fire Funct 

141 

Remarks 

10477 008651  6447  19747 A  SAT 

Fired 141 rounds in 72.4 seconds. Fired cook-off round erroneously. 

141        10618 008651 6588 19888 A  SAT 

Fired 140 rounds in 69.3 seconds. No cook-off occurred in 10 minutes. 

141        10759 007239  6661 20029 A  SAT 

Fired 140 rounds in 44.0 seconds. Cook-off occurred in 30.7 seconds. 

121        10880 008651  6709 20150 A  SAT 

Fired 120 rounds in 36.8 seconds. No cook-off occurred in 10 minutes. 

121        11001  007239 6782 20271 A  SAT 

Fired 120 rounds in 34.1 seconds. No cook-off occurred in 10 minutes. 

141        11142 008651 6850 20412 A  SAT 

Fired 140 rounds in 47.1 seconds. Cook-off occurred in 36.3 seconds. 

Date Fired: 26 August 1964. 

141 M193   9411 007239 6923 20553 A  SAT   Five-stretched cases. 

Fired 140 rounds in 46.7 seconds. Cook-off occurred in 41.2 seconds. 

5        9416 008651  6855 20558 A  FCB 

Fired automatically on closing bolt. 

121 9537 007239  7044 20679 A  SAT   Three-stretched cases. 

Fired 120 rounds in 36.3 seconds. No cook-off occurred in 10 minutes. 

121 M193   9658 008651 6976 20800 A  SAT   Five-stretched cases. 

Fired 120 rounds in 31.9 seconds. No cook-off occurred in 10 minutes. 

141 9799 007239 7185 20941 A  SAT   Two-stretched cases. 

Fired 140 rounds in 51.2 seconds. Cook-off occurred in 42.7 seconds. 

A cook-off will probably occur with both the XM196 tracer and M193 
ball cartridges if more than 120 rounds are fired rapidly. 
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-ash Deflection Data 

Pate:  30 September 1964. 
Weapon No.: M14, serial No. 1563467. 
Cartridge: 7.62-mm, M62. 
Distance from Rifle to PCR: 25 yards. 
Diameter of PeR:  1/2 inch. 

Type of Wood:  Birch. 
Round No.: 1. 
Velocity at 25 Feet, fps: 2857. 
Velocity at 55 Feet, fps: 2829. 
Uullet Hole in Pef»: Vertical - 

Horizontal 

1 
2 
3 
4 
5 
6 
7 
8 
9 
in 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

Distance Bullet from 

POR t ;o 
it 

Index ^oint,   in. 
TarRf Vert 

-0.5 

Hor 

a    3.5 in. 0.7 

3 in. -0.5 0.8 

1 ft -0.3 0.8 

2 ft -0.4 0.7 

3 ft -0.4 0.7 

4 ft -0.4 0.8 

5 ft -0.3 0.8 
f> ft -0.4 0.8 

7 ft -0.3 0.8 

8 ft -0.3 0.9 

9 ft -0.5 0.9 
10 It -0.4 0.9 

11 ft -0.4 0.9 

12 ft -0.4 0.9 

13 ft -0.4 0.9 

14 ft -0.3 0.9 

15 ft -0.3 0.8 

16 ft -0.3 0.9 

17 ft -0.4 0.8 

18 ft -0.1 0.8 

19 ft -0.1 0.8 

20 ft -0.1 0.7 

40 ft -0.9 1.1 

60 ft 1.2 2.0 

80 ft 1.1 3.7 

100 ft 2.1 1.9 

120 ft 2.5 3.0 

140 ft 2.6 3.4 

160 ft 3.1 3.5 

180 ft 3.6 4.0 

200 ft 3.9 4.7 

225 ft 3.4 4.2 

LenRth"", 
in. 

Bullet Hole 

0.3 
0.3 
0.4 
0.4 
0.4 
0.4 
0.4 

Orientation' 
dcR 

210 
241 
268 
297 
322 
344 

7 

i^Än« r^curencnts for ..nRth and oHctation of ..uU« ho.. inOicn» 

there was no projectile yaw. 
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Date:  30 September 1964. 
Weapon No.: M14, serial No. 1563467. 

Type of Wood: 
Round No.: 2. 

Birch. 

Cartridge : 7.62-inm, M62. Velocity at 25 Feet, fps : 2865. 
Distance from Rifl e to Pejj: 25 yards, Velocity at 55 Feet, fps : 2837. 
Diameter of Peji: 1/2 inch. Bullet Hole in Peg: Vertical - 

Horizontal - 

Distance 
Pep.  to 
Target 

a 3.5 in. 

Bullet from 
Index Point, in. 

Bullet Hole 

TarRet LenRth", 
in. « 

Irientation»1, 
No. Vert 

-0.6 

llor 

-1.3 

deg 

1 
2 3 in. -0.6 -1.2 
3 1 ft -0.5 -1.2 
4 2 ft -0.5 -1.2 
5 3 ft -0.4 -1.1 0.3 55 
6 4 ft -0.4 -1.0 0.3 68 
7 5 ft -0.5 -1.0 0.3 91 
8 6 ft -0.6 -1.0 0.4 123 
9 7 ft -0.7 -1.1 0.4 136 
10 8 ft -0.7 -1.2 0.4 153 
11 9 ft -0.6 -1.3 
12 10 ft -0.6 -1.4 
13 11 ft -0.5 -1.4 
14 12 ft -0.5 -1.4 
15 13 ft -0.4 -1.4 
16 14 ft -0.4 -1.4 
17 15 ft -0.3 -1.5 
18 16 ft -0.4 -1.4 0.3 139 
19 17 ft -0.5 -1.6 0.4 170 
20 18 ft -0.5 -1.7 0.4 185 
21 19 ft -0.4 -1.8 0.4 206 
22 20 ft -0.4 -1.9 0.4 237 
23 40 ft 0.8 -2.4 0.3 305 
24 60 ft 1.3 -1.8 
25 80 ft 1.2 -0.5 
26 100 ft 2.1 -2.9 
27 120 ft 2.6 -2.5 
28 140 ft 2.8 -2.6 
29 160 ft 3.4 -2.9 
30 180 ft 4.0 -3.1 
31 200 ft 4.3 -2.8 
32 225 ft 3.8 -4.0 

ain front of peR. 
bThe absence of measurements for length and orientation of bullet hole indicates 
there was no projectile yaw. 
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Date:      30 September 1964. 
Weapon No.:   M14,  serial No.   1563467. 
Cartridge:   7.62-mm,  M62, 
Distance from Rifle to Pep:  25 yards. 
Diameter of Peg:  1/2 inch. 

Type of Wood: Birch. 
Round No.: 3, 
Velocity at 25 Feet, fps: 2841. 
Velocity at 55 Feet, fps: 2813. 
Uullet Hole in Peg: Vertical - 

Horizontal 

Distance Bullet from 
Target Peg to Index Point, in. 

No. Target 

a 3.5 in. 

Vert 

-2.0 

llor 

1 -0.8 

2 3 in. -2.0 -0.8 

3 1 ft -1.9 -0.7 

4 2 ft -1.9 -0.7 

5 3 ft -1.8 -0.7 

6 4 ft -1.8 -0.7 

7 5 ft -2.0 -0.7 

8 6 ft -2.0 -0.6 

9 7 ft -2.0 -0.8 

10 8 ft -2.0 -0.8 

11 9 ft -2.0 -0.8 

12 10 ft -2.0 -0.8 

13 11 ft -2.0 -0.8 

14 12 ft -2.0 -0.8 

15 13 ft -1.9 -0.8 

16 14 ft -1.9 -0.9 
17 15 ft -19 -0.9 
18 16 ft -1.9 -0.C 
19 17 ft -1.9 -1.0 
20 18 ft -1.9 -0.9 
21 19 ft -1.9 -1.0 

22 20 ft -1.9 -1.0 

23 40 ft -1.5 -1.2 

24 60 ft -1.6 -0.8 

25 80 ft -2.0 -0.5 

26 100 ft -1.5 -1.6 

27 120 ft -1.6 -1.2 

28 140 ft -1.8 -1.4 

29 160 ft -1.6 -1.5 

30 180 ft -1.6 -1.5 

31 200 ft -1.8 -1.4 

32 225 ft -2.7 -2.4 

Bullet Hole 
Length1', ""  Orientation", 

in. ii£L 

aIn front of peg. 
hThe absence of measurements for length and orientation of bullet hole indicates 
there was no projectile yaw. 
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Date:    30 September 1964. 
Weapon No.:    M14,  serial No.   1563467. 
Cartridge:    7.62-mm,  M62. 
Distance from Rifle to POR:    25 yards. 
Diameter of PeRt     1/2  inch. 

Type of Wood:    Birch. 
Round No.: 4, 
Velocity at 25 Feet, fps: 2857, 
Velocity at 55 Feet, fps: 2833. 
Bullet Hole in POR:    Vertical - 

Horizontal 

Distance 
POR to 
TarROt 

a 3.5 in. 

Bullet from 
Index Point, in. 

Bullet Mole 
Target LonRthb,     Orientation1', 

No. Vert 

0 

Mor 

-0.9 

in.            dog 

1 
2 3 in. 0.1 -0.8 0.3             21 
3 1 ft 0.3 -0.7 0,4             36 
4 2 ft 0.3 -0.6 0.4             52 
5 3 ft 0.1 -0.5 0.4             78 
6 4 ft 0 -0.5 0.4            105 
7 5 ft -0.1 -0.5 0.4            127 
8 6 ft -0.2 -0.7 0.4            156 
9 7 ft 0 -0.8 
10 8 ft 0 -0.8 
11 9 ft 0 -0.8 
12 10 ft 0.1 -0.8 
13 11 ft 0 -0.8 
14 12 ft 0.1 -0.6 0.3             90 
15 13 ft 0.1 -0,6 0.4            105 
16 14 ft -0.1 -0.7 0,4            133 
17 15 ft 0 -0.8 0,4            154 
18 16 ft 0 -1.0 0.4             181 
19 17 ft 0 -1.1 0.4             209 
20 18 ft 0.2 -1.0 
21 19 ft 0.2 -1.1 
22 20 ft 0.2 -1.1 
23 40 ft 1.1 -1.6 
24 60 ft 1.9 -1.4 
25 80 ft 2.0 0.1 
26 100 ft 2.9 -2.2 

i 

27 120 ft 3.5 -1.8 
28 140 ft 3.8 -2.0 
29 160 ft 4.4 -2.2 
30 180 ft 5.1 -2.5 
31 200 ft 5.6 -2.2 
32 225 ft 5.1 -3.3 

»In front of peg. bThe absence of measurements for length and orientation of bullet hole indicate» 
there was no projectile yaw. 
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Date: 30 September 1964. 
Weapon No.: M14, serial No. 1563467. 
Cartridge: 7.62-ram, M62. 
Distance from Rifle to Pec: 25 yards. 
Diameter of Peg:  1/2 inch. 

Type of Wood: Birch. 
Round No.: S. 
Velocity at 25 Feet, fps: 2857. 
Velocity at 55 Feet, fps: 2833. 
Bullet Hole in Peg: Vertical - 

Horizontal 

Distance Bull et from 

Tarfjot Pef; 
Targ 

a 3.5 

to 
et 

in. 

Index Point, in. 
No. Vert 

-1.4 

Ilor 

1 0.8 
2 3 in. -1.3 0.9 
3 1 ft -1.2 0.9 
4 2 ft -1.2 0.9 
5 3 ft -1.2 0.9 
6 4 ft -1.2 0.9 
7 5 ft -1.3 1.0 
8 6 ft -1.3 1.0 
9 7 ft -1.3 0.9 
10 8 ft -1.3 0.9 
11 9 ft -1.3 0.9 
12 10 ft -1.3 0.9 
13 11 ft -1.3 0.9 
14 12 ft -1.2 0.9 
15 13 ft -1.2 1.0 
16 14 ft -1.1 1.0 
17 15 ft -1.0 1.0 
18 16 ft -1.0 1.0 
19 17 ft -1.0 0.9 
20 18 ft -1.0 1.0 
21 19 ft -1.0 1.0 
22 20 ft -1.0 0.9 
23 40 ft -0.7 1.4 
24 60 ft -0.7 1.9 
25 80 ft -0.8 3.6 
26 100 ft -0.3 2.1 
27 120 ft -0.5 2.9 
28 140 ft -0.6 3.0 
29 160 ft -0.3 3.4 
30 180 ft -0.3 3.7 
31 200 ft -0.3 4.2 
32 225 ft -1.1 3.8 

Bullet Hole 
Lon}jthb,  "" Oriental ion1». 

in. _dcS_ 

«In front of peg. 
bjhe absence of measurements for length and orientation of bullet hole indicates 
there was no projectile yaw. 
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Date:    30 September 1964. 
Weapon No.:    M14,  serial No,   1563467. 
CartridRe: 7.62-mm, M62. 
Distance from Rifle to Peg: 25 yards. 
Diameter of Pe«: 1/2 inch. 

Type of Wood: Birch, 
Round No.: 6, 
Velocity at 25 Feet, 
Velocity at 55 Feet, 
Bullet Hole in POR: 

fps: 2845, 
fps: 2825, 
Vertical - +2,90. 
Uorirontal - +0,10, 

Distance Bullet from 

Target Pop. < 
Targ! 

a    3.5 

to 
at 

in. 

Index Point,  in. 
No. ■VeVt 

-2.7 

llor" 

1 0 

2 3 in. -2.7 0 

3 1 ft -2.4 0.2 

4 2 ft -2.4 0.3 

5 3 ft -2.5 0.3 

6 4 ft -2.5 0.3 

7 5 ft -2.5 0.3 

8 6 ft -2.5 0.3 

9 7 ft -2.4 0.3 

10 8 ft -2.3 0.3 

11 9 ft -2.2 0.5 

12 10 ft -2.2 0.5 

13 11 ft -2.3 0.6 

14 12 ft -2,3 0.8 

15 13 ft -2,4 0.8 

16 14 ft -2,4 0.7 
17 15 ft -2,3 0.6 
18 16 ft -2,3 0.6 

19 17 ft -2,4 0.7 

20 18 ft -2,4 0.9 

21 19 ft -2,4 0.9 

22 20 ft -2,5 0.9 

23 40 ft -4,0 0.1 

24 60 ft -4.7 -   1.6 

25 80 ft -4.5 -   1.6 

26 100 ft -3.9 -  3.8 

27 120 ft -4.8 -  3.9 

28 140 ft -5.6 -  5.3 

29 160 ft -5.4 -  6.6 

30 180 ft -5.4 -  7.3 

31 200 ft -6.1 -  7.8 

32 225 ft -7.6 -10.3 

Bullet Hole 

Lonnth1', 
in. 

0.4 
0.4 
0.5 
0.6 
0,6 
0.5 
0.4 
0.3 

0.4 
0.5 
0.5 
0.5 
0.5 
0.4 

Orientation' 
dog  

75 
106 
130 
154 
179 
202 
228 
250 

143 
167 
192 
214 
237 
263 

^'absence Measurements for length and orientation of bullet hole indicates 

there was no projectile yaw. 
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Date:    30 September 1964. 
Weapon No.:    M14,   serial No.  1563467. 
CnrtridRe: 7.62-nun,  M62. 
Distance from Rifle to Pep:   25 yards. 
Diameter of Peg: 1/2 inch. 

Type of Wood:   Birch. 
Round No.:    7. 
Velocity at 25 Feet, fps: 2853. 
Velocity at 55 Feet, fps: 2825. 
Bullet Hole in Peg:    Vertical  - 

Horizontal 
♦4.60. 
♦0.20. 

Distance 
Peg to 
Tarpet 

a 3.5 in. 

Bullet from 
Index Point, in. 

Bui let Hole 
Target Length^', 

in. 
Orientation1', 

No. Vert 

- 0.9 

Mor 

0.1 

deg 

1 
2 3 in. - 0.9 0.1 
3 1 ft - 0.7 0.3 0.4 292 
4 2 ft - 0.6 0.4 0.6 311 
5 3 ft - 0.4 0.5 0.8 330 
6 4 ft - 0.2 0.4 0.9 352 
7 5 ft - 0.2 0.4 0.9 17 
8 6 ft - 0.1 0.3 0.8 38 
9 7 ft - 0.1 0.4 0.7 60 

10 8 ft - 0.1 0.6 0.4 78 
11 9 ft 0 0.8 
12 10 ft 0.3 0.9 0.4 315 
13 11 ft 0.6 1.0 0.6 334 
14 12 ft 0.9 1.0 0.8 355 
IS 13 ft 1.2 0.9 0.8 18 
16 14 ft 1.4 0.8 0.9 43 
17 15 ft 1.6 0.9 0.8 61 
18 16 ft 1.8 0.9 0.6 83 
19 17 ft 1.9 1.1 0.4 103 
20 18 ft 2.3 1.2 
21 19 ft 2.5 1.2 
22 20 ft 3.1 1.3 0.6 1 
23 40 ft 10.1 1.3 0.8 96 
24 60 ft Missed 
25 80 ft 20.2 17.3 
26 100 ft 20.4 21.7 0.6 240 
27 120 ft 20.9 25.5 0.6 354 
28 140 ft 23.2 28.4 
29 160 ft Missed 
30 180 ft Missed 
31 200 ft Missed 
32 225 ft Missed 

aIn front of peg. 
^The absence of measurements for length and orientation of bullet hole indicates 
there was no projectile yaw. 
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Date: 30 September 1964. 
Weapon No.: M14, serial No. 1563467. 
CartridRe: 7,62-mm, M62. 
Distance from Rifle to Pefj: 

Type of Wood:   Birch. 
Round No.: 8. 
Velocity at 25 Feet,  fps:   2861. 

25 yards.   Velocity nt 55 Feet,  fps:   2841. 
Diameter of Peg: ] ill  inch. Bullet Mole in Peg: Vertical - ♦2.50. 

Horizontal - -0.35. 

Distance 
Pej; to 
Target 

a 3.5 in. 

Bullet from 
Index Point, in. 

Bullet Hole 

Target LenRthb,     Orientation^ 

No. Vert 

-3.1 

llor 

0.5 

in.           deg 

1 
2 3 in. -3.0 0.5 
3 1 ft -2.9 0.5 
4 2 ft -2.9 0.5 
5 3 ft -2.9 0.6 
6 4 ft -2.9 0.6 
7 5 ft -3.0 0.6 
8 6 ft -3.0 0.6 
9 7 ft -3.0 0.5 
10 8 ft -3.0 0.5 
11 9 ft -3.0 0.5 
12 10 ft -3.0 0.6 
13 11 ft -3.0 0.5 
14 12 ft -2.9 0.7 
IS 13 ft -2.9 0.7 
16 14 ft -2.8 0.7 
17 15 ft -2.8 0.8 
18 16 ft -2.8 0.8 
19 17 ft -2.9 0.8 
20 1R ft -2.8 0.8 
21 19 ft -2.8 0.8 
22 20 ft -2.8 0.8 
23 40 ft -3.3 1.5 
24 60 ft -3.8 1.7 
25 80 ft -4.0 3.5 
26 100 ft -4.0 2.3 
27 120 ft -4.7 3.0 
28 140 ft -4.8 3.1 
29 160 ft -5.0 3.7 
50 180 ft -5.5 4.0 
31 200 ft -5.7 4.4 
32 225 ft -7.0 4.3 

»In front of pej;. , .   ,,      .   , ü 
*>The absence of measurements for length and orientation of bullet hole indicates 

there was no projectile yaw. 
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Date:     1 October 1964. Type of Wood:   Birch. 
Weapon No . : M14, serial No. 1563467. Round No. : 9. 
Cartridge i: 7.62-mm, M62. Velocity at 25 Feet, fps : 2857. 
Distance from Rifle to POR: 25 yards, Velocity at 55 Feet, fps : 2829. 
Diameter of Peg: 1/2 inch. Bullet lie »ic in Peg: Vertical - +4.75. 

Horizontal - +0.15. 

Distance 
Peg to 
Target 

a 3.5 in. 

Bullet from 
Index Point, in. 

Bullet Hole 

Target Length17, 
in. 

( 

• 

Irientation11, 
No. Vert 

- 0.8 

Hor 

- 0.1 

deg 

1 
2 3 in. - 0.8 0 
3 1 ft - 0.7 - 0.2 0.4 297 
4 2 ft - 0.5 - 0.3 0.6 313 
5 3 ft - 0.4 - 0.3 0.7 337 
6 4 ft - 0.3 - 0.2 0.8 2 
7 5 ft - 0.2 - 0.2 0.8 25 
8 6 ft - 0.3 - 0.1 0.8 49 
9 7 ft - 0.3 - 0.2 0.6 70 
10 8 ft - 0.3 - 0.4 0.4 90 
11 9 ft - 0.2 - 0.5 
12 10 ft 0 - 0.6 0.3 322 
13 11 ft 0.2 - 0.6 0.5 341 
14 12 ft 0.5 - 0.5 0.7 2 
15 13 ft 0.7 - 0.4 0.8 27 
16 14 ft 0.8 - 0.3 0.8 51 
17 15 ft 0.9 - 0.3 0.7 71 
18 16 ft 1.0 - 0.3 0.6 94 
19 17 ft 1.0 - 0.5 0.5 117 
20 18 ft 1.4 - 0.5 
21 19 ft - 1.5 - 0.5 
22 20 ft - 2.0 - 0.5 0.5 6 
23 40 ft 6.5 3.0 0.7 106 
24 60 ft 9.4 9.1 0.6 201 
25 80 ft 9.3 17.6 
26 100 ft 8.0 20.0 
27 120 ft 7.8 22.6 0.5 345 
28 140 ft 9.3 25.9 0.5 97 
29 160 ft 10.9 30.4 0.4 210 
30 180 ft 11.4 35.2 
31 200 ft - - 

32 225 ft 11.5 41.9 

aIn front  of peg. 
bThe absence of measurements for length and orientation of bullet hole indicates 

there was no projectile yaw. 
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Date:    1 October 1964. 
Weapon No.:    M14,  serial No.   1S6S467. 

Typo of Hood: Birch. 
Round No.: 10. 

CortritlR« r.  7.62-mm, , M62. Velocity at 25 feet. fpi: 2117. 

Distance from lUfl( B to Peg: 25 yards. Velocity at SS root, fpt: 2815. 

Diameter of Pea: 1/2 inch. Dullot Hole in Peg: vertical - •2,2%, 
lloritofitol - -0.50. 

Distance 
PeR to 
TarRet . 

o 3.S in. 

Hüllet fron 
Index i*oint, in. 

Bullet Hole 

Target 
in. 

r orientation1*. 

No. Vert 

- 3.4 

llor" 

0.4 

dot 

1 
2 3 in. - 3.5 0.4 
3 1 ft - 3.1 0.7 0.5 107 
4 2 ft - 3.5 0.9 0.7 155 
5 3 ft - 5.5 1.0 0.8 164 
6 4 ft - 5.5 1.0 0.9 191 
7 5 ft - 5.5 1.1 0.8 217 
8 6 ft - 5.4 1.2 0.7 24S 
9 7 ft - 5.5 1.4 0.5 27S 
10 8 ft - 5.4 1.7 
11 9 ft - 5.5 1.9 
12 10 It - 5.6 2.2 0.5 15S 
13 11 ft - 5.9 2.4 0."» 165 
14 12 ft - 4.1 2.4 0.8 190 
IS 13 ft - 4.1 2.5 0.9 217 
16 14 ft - 4.2 2.5 0.8 245 
17 15 ft - 4.1 2.4 0.7 270 
18 16 ft - 4.2 2.6 0.6 298 
19 17 ft . 4.5 2.8 
20 I« ft - 4.6 5.0 
21 19 ft - 5.0 3.2 0.5 159 
22 20 ft - 5.5 3.1 0.7 189 
23 40 ft - 9.5 1.6 0.8 504 
24 60 ft -15.4 - 5.1 
25 80 ft -14.0 - 8.4 0.6 140 
26 100 ft -11.7 -15.2 0.6 108 
27 120 ft - 8.5 -28.4 
28 140 ft - 7.1 -19.5 0.5 162 
29 160 ft - 5.5 -20.7 0.4 509 
30 180 ft - 8.6 -25.5 

31 200 ft - 8.4 -27.2 0.4 2 
32 225 ft - 8.4 -51.6 

•In front of pe«. 
bTle absence of neaaurenonts for length and orientation of bullet hole indicates 
there was no projectile yaw. 

1-22 

i 



Date: 1 October 1964. 
Weapon No.: M14, serial No. 1563467. 
CartridRe: 7.62-mm, M62. 
Distance from Rifle to Pep: 25 yards. 
Diameter of Peg: 1/2 inch. 

Type of Wood: Birch. 
Round No.: 11. 
Velocity at 25 Feet, 
Velocity at 55 Feet, 
Bullet Hole in Peg: 

fps: 2878. 
fps: 2853. 
Vertical - 
Horizontal 

♦3.75. 
. 40.35. 

Distancfc Bullet from 
Target POR to Index Point,  in. 

No. Target 

a    3.5 in. 

TerT 

- 1.8 

 TTor- 

1 - 0.2 
2 3 in. - 1.8 - 0.2 
3 1 ft - 1.7 - 0.3 
4 2 ft - 1.7 - 0.4 
5 3 ft -  1.6 - 0.5 
6 4 ft -  1.5 - 0.6 
7 5 ft -  1.4 - 0.5 
8 6 ft -  1.4 - 0.5 
9 7 ft -  1.4 - 0.6 

10 8 ft - 1.4 - 0.7 
11 9 ft -  1.4 - 0.7 
12 10 ft -  1.3 - 0.9 
13 11 ft -  1.3 -  1.0 
14 12 ft -  1.1 -  1.0 
15 13 ft - 0.8 -  1.0 
16 14 ft - 0.6 -  1.1 
17 15 ft - 0.4 -   1.1 
18 16 ft - 0.4 -   1.0 
19 17 ft - 0.4 -  1.1 
20 18 ft - 0.3 -  1.1 
21 19 ft - 0.2 -  1.1 
22 20 ft 0 -  1.3 
23 40 ft 3.0 - 0.3 
24 60 ft 4.6 2.2 
25 80 ft 4.6 5.4 
26 100 ft 5.3 3.8 
27 120 ft 7.0 4.6 
28 140 ft 8.6 6.1 
29 160 ft 9.4 7.8 
30 180 ft 10.0 8,2 
31 200 ft 11.6 9.3 
32 225 ft 12.2 10.3 

Bullet Hole 
LonRthb,     Orientation", 

in. deg 

0.4 
0.5 
0.6 
0.6 
0.6 
0.6 
0.5 
0.3 

0.5 
0.6 
0.6 
0.6 
0.6 
0.5 
0.4 

297 
317 
333 

0 
19 
43 
65 
88 

354 
15 
37 
60 
81 

100 
124 

»In front of peg. 
bThe absence of measurements for length and orientation of bullet hole indicates 
there was no projectile yaw. 
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Date:   1 October 1964, 
Weapon No.:M14,  serial No.   1563467. 
Cartridge: 7.62-mm,  M62. 
Distance from Rifle to PeR:   25 yards. 
Diameter of Peg:    1/2 inch. 

Type of Wood:   Birch. 
Round No.:    12. 
Velocity at 25 Feet, fps: 2894. 
Velocity at 55 Feet, fps: 2874. 
Bullet Hole  in Peg:    Vertical  - 

Horizontal 
♦1.80. 
- +0.35. 

Distance 
Peg to 

Bullet from 
Index Point, in. 

Bullet Hole 
TarRCt Length1', ,    Orientation'», 

No. Targ 

Q 3.5 

et 

in. 

■Tert" 

- 3.8 

* ' llor ' 

- 0.2 

in. deg 

1 
2 3 in. - 3.9 - 0.3 
3 1 ft - 3.6 - 0.2 
4 2 ft - 3.6 - 0.6 0.4 297 
5 3 ft - 3.5 - 0.7 0.5 316 
6 4 ft - 3.4 - 0.8 0.6 335 
7 5 ft - 3.4 - 0.8 0.6 356 
8 6 ft - 3.3 - 0.9 0.6 17 
9 7 ft - 3.3 - 1.1 0.5 37 

10 8 ft - 3.3 - 1.2 0.4 54 
11 9 ft - 3.3 - 1.5 
12 10 ft - 3.2 - 1.7 
13 11 ft - 3.1 - 1.8 
14 12 ft - 3.0 - 1.8 
15 13 ft - 2.7 - 2.0 0.5 1 
16 14 ft - 2.5 - 2.1 0.5 23 
17 15 ft - 2.3 - 2.2 0.6 39 
18 16 ft - 2.3 - 2.2 0.6 57 
19 17 ft - 2.3 - 2.4 0.5 76 
20 I H ft - 2.1 - 2.4 0.5 94 
21 ..') ft - 2.1 - 2.6 0.4 117 
22 20 ft - 1.9 - 2.9 
23 40 ft 1.0 - 3.5 
24 60 ft 2.2 - 3.1 
25 80 ft 2.5 - 2.4 
26 100 ft 4.2 - 5.9 
27 120 ft 6.0 - 6.2 
28 140 ft 7.0 - 6.7 
29 160 ft 8.1 - 7.8 
30 180 ft 9.7 - 8.9 
31 200 ft 11.0 - 9.1 
32 .25 ft 11.4 -11.2 

aIn front of peg. 
^Th© absence of measurements for length and orientation of bullet hole indicates 
there was no projectile yaw. 
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Date:  1 October 1964. 
Weapon No.: M14, serial No. 1563467. 
Cartridge: 7.62-mm, M62. 
Distance from Rifle to POR: 25 yards. 
Diameter of Peg: 1/2 inch. 

Type of Wood: Birch. 
Round No.: 13. 
Velocity at  25 Feet, fps: 2853. 
Velocity at 55 Feet, fps: 2829. 
Bullet Hole in Peg:    Vertical - ♦3.40. 

Horizontal  - -0.35. 

Distance Bullet from 
Target Peg 

Targ 

a    3.5 

to 
et 

in. 

Index Point,  in. 
No. Vert 

- 2.1 

llor 

1 0.4 
2 3 in. - 2.1 0.4 
3 1 ft - 2.0 0.5 
4 2 ft - 2.0 0.6 
5 3 ft - 2.1 0.5 
6 4 ft -  2.0 0.6 
7 5 ft -  1.9 0.7 
8 6 ft -   1.9 0.8 
9 7 ft -  1.9 0.8 

10 8 ft -   1.9 0.9 
11 9 ft -  1.9 1.1 
12 10 ft -   1.9 1.1 
13 11 ft -  2.0 1.1 
14 12 ft -   1.8 1.2 
15 13 ft -   1.7 1.3 
16 14 ft -   1.6 1.2 
17 15 ft -   1.4 1.2 
18 16 ft -   1.4 1.3 
19 17 ft -   1.4 1.3 
20 18 ft -   1.3 1.5 
21 19 ft -   1.3 1.5 
22 20 ft -   1.2 1.4 
23 40 ft 1.0 3.1 
24 60 ft 2.6 6.1 
25 80 ft 3.2 10.0 
26 100 ft 4.6 9.7 
27 120 ft 6.2 12.2 
28 140 ft 7.3 14.6 
29 160 ft 8.4 16.6 
30 180 ft 9.9 18.4 
31 200 ft 11.2 21.1 
32 225 ft 11.5 22.9 

Bullet Hole 
Length1',   """"   Orientation'», 

in. 

0.4 
0.5 
0.5 
0.5 
0.5 
0.4 
0.3 

0.4 
0.5 
0.5 
0.5 
0.5 
0.4 

ist 

259 
288 
309 
330 
350 

16 
40 

319 
344 

9 
29 
47 
72 

*In front of peg. 
^The absence of measurements for length and orientation of bullet hole indicates 
there was no projectile yaw. 
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Date:   l October 1964. 
Weapon No.:  M14,  serial No.   1563467. 
CartritlRc:   7.62-imn,  M62. 
nistance from Rifle to Peq:  25 yards. 
Diameter of POR:   1/2 inch. 

Type of Wood:    Birch. 
Round No.:   14. 
Velocity at 25 Feet, 
Velocity at 55 Feet, 
Bullet Hole in Peg: 

fps: 2849. 
fps: 2825. 
Vertical - 
Horizontal 

4-3.80. 
-  -0.10. 

Distance 

TarRCt POR to 
No. TarRet 

1 o 3.5 in. 

2 3  in. 

3 1  ft 
4 2   ft 

5 3  ft 
6 4   ft 
7 5   ft 

8 6   ft 

9 7   ft 

10 8   ft 

11 9   ft 

12 10   ft 

13 11   ft 
14 12   ft 
15 13   ft 
16 14   ft 
17 15   ft 
18 16   ft 
19 17   ft 
20 18   ft 
21 19   ft 
22 20   ft 
23 40   ft 
24 60  ft 
25 80   ft 
26 100   ft 

27 120   ft 
28 140   ft 
29 160   ft 
30 180   ft 

31 200   ft 

32 225   ft 

Bullet from 
Index Point,   in. 
Vert I lor" 

1.8 0.1 
1.8 0.1 
1.4 0.2 
1.3 0.5 
1.3 0.6 
1.2 0.7 
1.3 0.7 
1.2 0.7 
1.0 0.6 
0.8 0.8 

. 0.7 0.9 

. 0.6 1.1 
• 0.6 1.4 
• 0.6 1.6 
. 0.6 1.7 
• 0.7 1.7 
- 0.5 1.7 
- 0.5 1.8 
- 0.5 1.8 
- 0.3 2.3 
- 0.4 2.3 
- 0.4 2.4 
- 2.5 4.8 
- 5.5 5.2 
- 7.8 5.4 
- 8.2 2.2 
- 8.2 2.4 
- 9.3 3.0 
-10.9 2.9 
-12.0 2.0 
-12.5 2.1 
-15.1 1.7 

Length8, 
in. 

0.4 
0.6 
0.7 
0.7 
0.7 
0.6 
0.5 

0.5 
0.6 
0.7 
0.7 
0.7 
0.6 
0.4 

0.5 
0.6 
0.5 

Bullet Hole 
Orientation" 

dog 

44 
68 
96 
124 
146 
172 
200 

89 
115 
138 
165 
192 
215 
240 

198 
293 
35 
146 

ÄfIb«n« IT^urwnzs for Ungth and orientation of buU.t hoi. indicates 

there was no projectile yaw. 
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Date:  1 October 1964. 
Weapon No.: M14, serial No. 1563467. 
CartridRe: 7.62-mm, M62. 
Distance from Rifle to Peg: 25 yards. 
Diameter of Peg:  1/2 inch. 

Type of Wood: Birch. 
Round No.: 15. 
Velocity at 25 Feet, fps: 2878. 
Velocity at 55 Feet, fps: 2853. 
Bullet Hole in Peg: Vertical - 4-2.30. 

Horizontal - -0.10. 

Distance 
Peg to 

Bullet from 
Index Point, in. 

Bui let Hole 
Target LenRthb, Orientation1', 

No. Targ 

a 3.5 

et 

in. 

Vert " 

- 3.3 

Jlor 

0.2 

in. deg 

1 
2 3 in. - 3.3 0.1 
3 1 ft - 3.1 0.5 0.5 89 
4 2 ft - 3.1 0.7 0.7 115 
5 3 ft - 3.3 0.8 0.8 142 
6 4 ft - 3.4 0.8 0.9 167 
7 5 ft - 3.4 0.8 0.9 193 
8 6 ft - 3.3 0.9 0.7 217 
9 7 ft - 3.2 0.9 0.5 243 
10 8 ft - 3.2 1.3 
11 9 ft - 3.3 1.4 
12 10 ft - 3.4 1.8 0.6 120 
13 11 ft - 3.7 1.9 0.8 145 
14 12 ft - 3.9 2.0 0.9 169 
15 13 ft - 4.0 2.0 0.9 195 
16 14 ft - 4.0 2.0 0.8 221 
17 15 ft - 3.9 2.1 0.6 247 
18 16 ft - 4.0 2.3 0.4 271 
19 17 ft - 4.3 2.5 
20 18 ft - 4.4 2.8 0.4 128 
21 19 ft - 4.8 3.0 0.6 151 
22 20 ft - 5.2 2.9 0.8 175 
23 40 ft -11.3 3.1 0.7 289 
24 60 ft -17.3 -0.1 
25 80 ft Missed 
26 100 ft Missed 
27 120 ft Mis sed 
28 140 ft Mis sed 
29 160 ft Mis sed 
30 180 ft Mis sed 
31 200 ft Mis sed 
32 225 ft Missed 

»In front of peg. 
bThe absence of measurements for lenRth and orientation of bullet hole indicates 
there was no projectile yaw. 
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Date:   28 September 1964, 
Weapon No.:   M16,  serial No.  008651, 

Type of Wood:  Birch. 
Round No.:   1. 

CartridR« >:  5.56-mm# XM196. Velocity at 25 Feet, fps: 3021. 
Distance from Rifl e to Pej»: 25 yards . Velocity at 55 Feet, fps: 2981, 
Diameter of Peg: 1/2 : inch. Bullet Hole in Peg: Vertical - 

Horizontal - 

Distance 
Pef» to 
Target 

ß 3.5 in. 

Rullet 
Index Poi 

fr-nn                                             Bullet Hole 

TarRet nt, in.    LenRth",     Orientation1', 

No. Vert 

-3.0 

Mor      in.           deg 

1 -0.5 
2 3 in. -3.0 -0.4 
3 1 ft -2.9 -0.4 
4 2 ft -2.9 -0.4 
5 3 ft -2.9 -0.4 
6 4 ft -2.9 -0.4 
7 5 ft -2.9 -0.4 
8 6 ft -2.9 -0,4 
9 7 ft -2.9 -0.4 
10 8 ft -2.9 -0.5 
11 9 ft -2.9 -0.5 
12 10 ft -2.9 -0.5 
13 11 ft -2.9 -0.4 
14 12 ft -2.9 -0.4 
15 13 ft -2.9 -0.4 
16 14 ft -2.9 -0.4 
17 15 ft -2.9 -0.4 
18 16 ft -2.9 -0.4 
19 17 ft -2.9 -0.4 
20 18 ft -2.9 -0,4 
21 19 ft -2.9 -0.4 
22 20 ft -3.0 -0.5 
23 40 ft -3.1 -0.8 
24 60 ft -3.1 -0.8 
25 80 ft -3.2 -0.9 
26 100 ft -3.2 -0.9 
27 120 ft -3.3 -1.1 
28 140 ft -3.5 -1.2 
29 160 ft -3.6 -1,4 
30 180 ft -3.8 -1.4 
31 200 ft -4.0 -1.6 
32 225 ft -5.1 -2.2 

bÜefabsence Measurements for length and orientation of bullet hole indicates 
there was no projectile yaw. 
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Date:  28 September 1964. 
Weapon No.: M16, serial No. 
Cartridge: 5.56-ram, XM196. 
Distance from Rifle to Peg: 
Diameter of PeRt  1/2 inch. 

Type of Wood: Birch. 
008651.    Round No.: 2. 

Velocity at 25 Peet, 
25 yards. Velocity at 55 Peet, 

Bullet Mole in Peg: 

fps: 3003. 
fps: 2972. 
Vertical - 
Horizontal 

Distance Bullet from 

TarRet 
No. 

Peg to 
Target 

a 3.5 in. 

Index Point, in. 
Vert 

-3.0 

HOT 

1 -1.0 

2 3 in. -3.0 -0.8 

3 1 ft -2.8 -0.9 

4 2 ft -2.9 -0.8 

5 3 ft -2.9 -0.8 

6 4 ft -2.8 -0.8 

7 5 ft -2.9 -0.8 

8 6 ft -2.9 -0.8 

9 7 ft -2.9 -0.9 

10 8 ft -2.9 -0.9 

11 9 ft -2.9 -0.9 

12 10 ft -2.9 -0.9 

13 11 ft -2.9 -0.9 

14 12 ft -2.9 -0.9 

15 13 ft -2.9 -0.9 

16 14 ft -2.9 -0.9 

17 15 ft -2.8 -1.0 

18 16 ft -2.8 -1.0 

19 17 ft -2.9 -1.0 

20 18 ft -2.8 -1.0 

21 19 ft -2.8 -1.1 

22 20 ft -2.8 -1.1 

23 40 ft -3.0 -1.2 

24 60 ft -2.8 -1.5 

25 80 ft -3.1 -1.6 

26 100 ft -2.9 -1.8 

27 120 ft -3.2 -2.1 

28 140 ft -3.3 -2.4 

29 160 ft -3.3 -2.6 

30 180 ft -3.5 -2.8 

31 200 ft -3.7 -3.1 

32 225 ft -4.8 -3.9 

Bullet Mole 
Cenßth^ 

in. 
Orientation1', 

deg 

K«,.« Sr«..««™.-» for length .nd orl.nt.tlon of bullet hoi. indlcat« 
there was no projectile yaw. 
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Date: 28 September 1965. 
Weapon No.: M16, serial No. 008651. 
Cartritlfje: 5.56-mm, XM196. 
Distance from Hifle to PCR: 25 yards. 
Diameter of Peg:  1/2 inch. 

Type of Wood: Birch. 
Round No.: 3. 
Velocity at 25 Feet, fps: 2933, 
Velocity at 55 Feet, fps: 2894. 
Bullet Hole in Peg: Vertical - 

Horizontal • 

Distance Bullet from 
Target Pej? to Index Point,  in. 

No. Tarnet 

a    3,5  in. 

Vert 

-2.5 

llor 

1 -0.9 
2 3 in. -2.4 -0.8 
3 1 ft -2.3 -0.8 
4 2 ft -2.2 -0.8 
5 3 ft -2.3 -0,8 
6 4 ft -2,3 -0,9 
7 5 ft -2.3 -0.8 
8 6 ft -2.4 -0,8 
9 7 ft -2.3 -0,9 

10 8 ft -2.3 -0,9 
11 9 ft -2.3 -0.9 
12 10 , ft -2.3 -0.9 
13 11 ft -2.3 -0,9 
14 12 ft -2.3 -0.8 
15 13 ft -2.2 -0.9 
16 14 ft -2.1 -0.9 
17 15 ft -2.2 -0.9 
18 16 ft -2.2 -0.9 
19 17 ft -2.2 -0.9 
20 18 ft -2.2 -0.9 
21 19 ft -2.2 -0.9 
22 20 ft -2.2 -1.0 
23 40 ft -2.2 -1.2 
24 60 ft -2.0 -1.3 
25 80 ft -1.9 -1.3 
26 100 ft -1.8 -1.5 
27 120 ft -1.7 -1.6 
28 140 ft -1.8 -1,9 
29 160 ft -1.7 -1,9 
30 180 ft -1.7 -2,2 
31 200 ft -1.8 -2.2 
32 225 ft -2.7 -2.9 

Bullet Hole 
Lenf»thl,, " Orientation^, 

in. dog 

s 
«In front of peg. 
bThe absence of measurements for length and orientation of bullet hole indicates 
there was no projectile yaw. 
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Date:   28 September 1964, 
Weapon No.:     M16,  serial No.  008651. 
CartridRe:   5.56-min,  XM196. 
Distance from Rifle to Peg:    25 yards. 
Diameter of Peg:     1/2 inch. 

Type of Wood:    Birch. 
Round No.:   4, 
Velocity at 25 Feet, fps:  2981. 
Velocity at 55 Feet, fps:  2941, 
Bullet Hole in Peg: Vertical - 

Horizontal - 

Distance Bullet from 
Target Peg to Index Point, in. 

No, Targ 

a 3.5 

et 

in. 

Vert 

-2.7 

!!or 

1 -0.4 
2 3 in. -2.7 -0.3 
3 1 -2.5 -0.3 
4 2 -2.5 -0.3 
5 3 -2.5 -0.3 
6 4 -2.5 -0.3 
7 5 -2.5 -0.2 
8 6 -2.6 -0.2 
9 7 -2.6 -0.3 

10 8 -2.6 -0.3 
11 9 -2.6 -0,2 
12 10 -2.6 -0.3 
13 11 -2.6 -0.3 
14 12 -2.6 -0.2 
15 13 -2.6 -0.2 
16 14 -2.6 -0.3 
17 15 -2.5 -0.3 
18 16 -2.6 -0.3 
19 17 -2.6 -0.4 
20 18 -2.5 -0.3 
21 19 -2.5 -0.3 
22 20 -2.5 -0.3 
23 40 -2.7 -0.5 
24 60 -2.5 -0.7 
25 80 -2.8 -0.7 
26 100 -2.6 -0.9 
27 120 -2.8 -1.0 
28 140 -3.0 -1.3 
29 160 -3.1 -1.4 
30 180 -3.3 -1.5 
31 200 -3.5 -1.7 
32 225 -4.6 -2.5 

Bullet Hole 
Length11,     Orientation", 

in. dog 

•In front of peg. 
^The absence of measurements for length and orientation of bullet hole indicates 
there was ro projectile yaw. 
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Date: 28 September 1964. 
Weapon No.: M16, serial No. 008651. 
Cartridge: 5.56-inm, XM196. 
Distance from Rifle to Pej»: 25 yards. 
Diameter of Pef»:  1/2 inch. 

Type of Wood: Birch. 
Round No.: 5. 
Velocity at 25 Feet, 
Velocity at 55 Feet, 
Bullet Mole in Peg: 

fps: 2985. 
fps: 2950. 
Vertical • 
Horizontal - 

Distance Rullet from 

Target Peg 

Targ 

a 3.5 

to 
et 

in. 

Index Point, in. 
No. Vert 

-2.6 

Mor 

1 -0.8 
2 3 in. -2.6 -0.7 
3 1 ft -2.4 -0.7 
4 2 ft -2.4 -0.7 
5 3 ft -2.4 -0.7 
6 4 ft -2.4 -0.7 
7 r. ft -2.4 -0.7 
8 6 ft -2.5 -0.7 
9 7 ft -2.5 -0.7 

10 8 ft -2.5 -0.7 
11 9 ft -2.5 -0.7 
12 10 ft -2.4 -0.7 
13 11 ft -2.5 -0.7 
14 12 ft -2.5 -0.6 
15 13 ft -2.4 -0.7 
16 14 ft -2.4 -0.7 
17 15 ft -2.3 -0.8 
18 16 ft -2.3 -0.8 
19 17 ft -2.4 -0.8 
20 18 ft -2.3 -0.7 
21 19 ft -2.3 -0.8 
22 20 ft -2.3 -0.8 
23 40 ft -2.3 -1.0 
24 60 ft -2.1 -1.2 
25 80 ft -2.2 -1.2 
26 100 ft -1.9 -1.4 
27 120 ft -2.0 -1.5 
28 140 ft -2.0 -1.8 
29 160 ft -2.0 -1.8 
30 180 ft -2.0 -2.0 
31 2»)0 ft -2.1 -2.2 
32 225 ft -3.1 -2.9 

Bullet Mole 
Length1', *""' Orlentatlonl,, 

in. dgg 

•In front of peg. 
hThe absence of measurements for length and orientation of bullet hole indicates 
there was no projectile yaw. 
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Pnto:   28 September 1964. 
Netpon No.:   M16, serial No.  008651. 
CnrtrldRe:    5.&o-mm#  XM196. 
Dletenc*» fro» »ifie to PeR: 25 yard«. 
Diameter of Peg: 1/2 Inch. 

Type of Hood: 
Round No.: 6. 
Velocity at 25 
Velocity at 55 
Uullet Hole in 

Birch. 

Peet, 
feet, 
Peg: 

fpa:  2981. 
fpa:  2946. 
Vertical - »2.65. 
Iloritontal - »0.15. 

1 
2 
^ 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
2* 
24 
25 
26 
27 
28 
29 
30 
31 
32 

01 stance Mullet fr on 

Pen to Index Point . in. 

TarRet Vert Ilor' 

« 3.S In. -3.0 - 0.1 

3  In. -2.9 0 

1  ft -2.8 - o.i 

2  ft -2.6 • 0.2 

3  ft -2.5 - 0.3 

4  ft -2.4 - O.J 

r. ft -2.4 - 0.2 

6  ft -2.4 - O.J 

7   ft -2.4 - 0.5 

H   ft -2.3 . 0.6 

9  ft -2.2 - 0.6 

10   ft -2.1 - 0.7 

11   ft -1.9 - 0.8 

12  ft -1.7 - 0.8 

13  ft -1.4 - 0.8 

14  ft -1.1 - 0.8 

IS  ft -0.9 - 0.6 

16  ft -0,8 - 0.4 

1?  ft -0.8 - 0.4 

18  ft -0.5 - 0.2 

19  ft -0.5 - o.i 

20  ft -0.4 ♦ ".I 
to  ft 0.6 3.1 

60  ft -0.2 4.5 

80  ft 0.5 5.3 

100  ft 1.5 7.4 

120  ft 1.3 8.6 

140  ft 2.1 9.8 

160  ft 2.3 11.6 

180  ft 2.9 12.8 

200  ft 3.1 14.5 

225  ft 2.9 IS.8 

Unfit h1', 
in. 

0.2 
O.S 
0.4 
0.5 
0.5 
0.4 
0.3 
0.2 
0.2 
0.3 
0.4 
0.4 
0.4 
0.4 
0.3 
0.2 
0.2 
0.2 
0.3 
0.4 
0.2 
0.3 
0.2 

0.5 

o.: 

Bullet Mole 
Or lent at I on1», 

dot 

304 
332 

2 
28 
S7 
79 

117 
140 
175 
201 
222 
245 
271 
300 
321 
356 

m 

so 
71 

\0* 
277 
309 
141 

22 

138 

SSe^sin« Measurements for IcnRth and orientation of bullet hole indicates 

thero was no pvojectile yaw. 
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Dato: 28 September 1964. 
w»»pon Ho.:     M16( aerial No. 0086S1. 
CartrMRe: S.S6-M, XM196. 
Pittance fron Rifle to Peft: 25 yarda. 
Diameter of Peg: 1/2 inch. 

Type of Hood: Birch. 
Round No.; 7« 
Velocity at 25 Poet, 
Velocity at SS feet, 
Bullet Hole in Peg: 

fp«: 2967. 
fpe: 295S. 
Vertical < »3.2$. 
Iloritontal - «0.40. 

Distance nullet  from 
Target POR 

■    3.5 

to 
et 

in. 

Index Point,   in. 
No. Ter!     llor 

1 -2.3              - 0.4 
2 3 in. -2.3              - 0.3 
S I ft -2.2               -  0.3 
4 2 ft -2.1               -  0.3 
S 3 ft -2.3               - 0.3 
6 4 ft -2.3               -  0,3 
7 5 ft -2.3                -  0.3 
* (> ft -2.4                -  0.4 
9 7 ft -2.3                -  0.5 

10 8 ft -2.3                -  O.S 
11 9 ft -2.3                -  0.5 
12 10 ft -2.3                -  0.5 
13 11 ft -2.4                .  0.6 
14 12 ft -2,4                -  0.6 
IS 13 ft -2.4                -  0.7 
16 14 ft -2.4                -  0.9 
17 15 ft -2.3                -  0.9 
IS 16 ft -2.3                -   1.0 
19 17 ft -2.4                -   1.1 
20 18 ft -2.3                -   1.1 
21 19 ft -2.3                -   1.2 
22 20 ft -2.3                -   1.2 
23 40 ft -1.8               -  2.3 
24 60 ft -1,2               -  3,3 
25 8C ft -1,3                -  4.1 
26 100 ft -1.1                -  5.2 
27 120 ft -0.9                -  6.1 
28 140 ft -0.8                -  7.3 
29 160 ft -0.5                -  8.1 
30 180 ft -0.4                -  9.3 
31 200 ft -0.2                -10.2 
32 225 ft -0.9                -12.1 

Bullet Hole 
l-enftth*1.    Orientation1*, 

in. jJcjL 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 

0.2 
0.2 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 

o.; 

167 
1S4 
223 
2S1 
278 
301 
324 
359 

269 
301 
324 
354 
20 
46 
68 

214 
35 

186 

•In front of peg. 
bThe absence of measurenents for length and orientation of bullet hole indicates 
there was no projectile yaw. 
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Date: 28 Septellber 1964. 
Weapon No.: Ml6, serial No. 008651. 
Cartridge: 5.56-.. , XM196. 
Oistance fro. Rifle to Peg: 25 yards. 
ni ... ter of Pea: 1/2 inch. 

Type of Wood: Birch. 
Round No.: B. 
Velocity at 25 Feet, f~s: 2959, 
Velocity at 55 r-.. t, f~s: 2920. 
Bullet Hole in Peg: Vertical - •3.20. 

llorhontal - •0.10. 

Distance Bullet from Bullet llo1e 

" OrientationS, TarRet PeR to Index Point 1 in. Lenr.th • 
o. Tarset Vert llor in. dol 

1 a 3.5 in. -2.5 0 
2 3 in. -2.4 0 
3 1 ft -2.2 - 0.1 0.3 310 
4 2 ft -2.1 - 0.1 0.4 335 
5 3 ft -2.1 - 0,2 0.5 9 
6 4 ft -2.0 - 0.2 0.5 37 
7 s ft -2.0 - 0.1 0,4 63 
8 6 ft -2.1 - 0. 2 0.3 92 
9 7 ft -2.0 - 0.5 0.2 128 

10 8 ft -1.9 - 0.5 
11 9 ft -1.7 - 0.5 0.3 350 
12 10 ft -1.5 - 0.5 0.4 17 
13 11 ft -1.4 - 0.5 0.4 45 
u 12 ft -1.3 - 0.3 0.5 71 
15 13 ft -1.2 - 0.3 0.4 100 
16 14 ft -1.1 - 0.4 0.4 128 
17 15 ft -0.9 - 0.4 0.3 156 
18 16 ft -0.7 - 0,4 
19 17 ft -0.7 - 0.3 
20 18 ft -0.3 - 0.1 0.3 so 
21 19 ft -0.4 • 0.1 0,4 78 
22 20 ft -0.2 • 0.2 0.4 111 
23 40 ft 0,9 3,8 
24 60 ft -0.8 6,6 0,4 308 
25 80 ft -1.7 7.4 
26 100 ft -0. 8 9.3 0,3 172 
27 120 ft -1.7 11.9 
28 140 ft -2.4 13.0 0.3 233 
29 160 ft -2.5 15.4 
30 180 ft -3.5 17.0 
31 200 ft -3.7 19.2 
32 225 ft -5.8 21.0 

a1a front of roR. 
bn.. absence of ••surertents for len«th and orientation of bullet hole indicates 
there was no ~rojecti1e yaw. 
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Date: 28 Seyttellber 1964. 
Weapon No. : ~116, serial No. 001651. 
Certridne: 5.56-•, XM196. 
Distance fro. Rifle to PeR: 25 yards. 
Di ... ter of Pea: 1/2 inch. 

Tyre of Wood: Birch. 
Round No.: 9. 
Velocity at 25 Feet, frs: 2972. 
Velocity at 55 r-.. t, frs: 2937. 
Bullet llole in rea: Vertical • +2,15. 

llorhontal - -0.10. 

Distance Rullet froa lu11ot llole 
LenRth11 , Tar~et rea to lnde~ Point1 in. Orientattonh, 

No. Tarset vert ifOr in. dol 

1 a ~ .s in. -2.8 0. 1 
2 3 in. -2.1 0.2 
3 1 ft -2.5 0.3 0.3 123 
4 2 ft -2.5 o.s 0.4 140 
s 3 ft -2.6 o.s o.s 171 
6 4 ft -2.6 0.6 o.s 200 
7 s ft -2.5 0.7 o.s 226 
I 6 ft -2.5 0.7 0.4 255 
9 7 ft -2.4 o.8 0.3 217 

10 8 ft -2.s 1.0 
11 9 ft -2.6 1.1 0.2 142 
12 10 f t -2.7 1.1 0.3 174 
13 11 ft -2.8 1.1 0.4 208 
14 12 Ct -2.8 1.2 o.s 231 
IS 13 ft -2.8 1.1 o.s 261 
16 14 ft -2.8 1.2 0.4 287 
17 IS ft -2.1 1.2 0.3 314 
18 16 ft -3.0 1.2 
19 17 ft -3.1 1.2 
20 18 ft -3.2 1.1 0.3 217 
21 19 ft -3.3 0.9 0.4 244 
22 20 ft -3.4 0.8 o.s 271 
23 40 ft -3.8 - 2.7 
24 60 ft -1.0 - 5.2 0.4 110 
2S 10 ft 0.3 - S.4 0.2 313 
26 100 ft 0.6 - 7.4 0.2 321 
27 120 ft 2.2 - 9.1 0.3 173 
21 140 ft 2.t -10.3 
29 160 ft 4.0 -12.3 0.3 253 
30 180 ft 5.0 •13.2 0.2 259 
31 200 ft 5.9 -15.1 
32 225 ft 6.2 -17.1 

•Ia froat of re•· 
bthe ulftce of •asuNNftts for l•lth aacl orintatlon of bullet hctle liWilcates 
then vas ao ytrojectlle yav. 
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Date: 29 Septellber 1964. 
Weapon No.: Ml6, serial No. 001651. 
CartrldP.e: 5.56-•, XM196. 
Olstance fro. Rifle to PeR: 25 yards. 
ol ... ter of Pea: 1/2 inch. 

1'n'e of Wood: lirch. 
Rourad No.: 10. 
Velocity at 2. Feet, fps: SOOI. 
Velocity at 55 F .. t, fps: 2967. 
Bullet llole in Pea: Vat·Ucal -•3 oo. 

llorhontal - -0,10. 

Distance Rullet fl'OIII Bullet llo1e 
Tar1et raR to Index Point 1 ln. LenRth11 , Orlentatlonb • 

No. Tarset vert ilor in. del 

1 a 3.5 in. -2 .6 0.1 
2 3 in. ·2.5 0.2 
3 1 ft · 2.4 0.3 0.3 112 
4 2 ft -2.4 o. s 0.4 136 s 3 ft -2.5 o.tt 0.5 163 
6 4 ft -2.5 0.5 0.5 195 
7 s ft -2.5 0.6 0.5 222 
I 6 ft -2.4 0.7 0.4 250 
9 7 ft -2 ... o.1 0.2 215 

10 8 ft -2.5 1.0 0.2 121 
11 9 ft -2.7 1.1 0.3 1~1 
12 10 ft -2.1 1.1 o.s 111 
l3 11 ft -2.9 1.1 o.s 209 
14 12 ft -2.9 1.2 0.5 2S6 
IS 13 ft -3.0 1.2 0.4 269 
16 14 ft -3.0 1.2 0.3 301 17 !S ft -3.2 1. 3 
18 16 ft -3.4 1.4 0.2 160 
19 17 ft -3.7 1.2 0.4 197 
20 11 ft -3.1 1.2 0.5 221 
21 1!) ft -4.0 1.0 0.5 254 
22 20 ft -4.1 0.9 0.5 214 
23 40 ft -7.6 - 3.0 0.4 305 
24 60 ft -7.4 - 1.1 
25 10 ft -5.5 -u.s 0.3 210 
26 100 ft -s.g -12.9 0.4 252 
27 120 ft -7.2 -16.4 0.3 303 
21 140 ft -6.1 ·19.1 0.2 207 
29 160 ft -7.2 ·22.1 0.3 259 
30 180 ft -7.6 -25.4 
31 200 ft -7.5 -21.1 
32 225 ft -9.0 -32.4 

•Ia front of r&l· 
lncllc:ates btl. ..,._c:e of •asuNMnts for l•tth Md orientation of bullet hole 

then was no projectile yaw. 
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Date: 29 Sept...,.r 1964. 
Weal'On No.: ~tl6, serial No. 008651. 
C&rtridne: 5.56-.. , XM196. 
Distance fran Rifle to rec: 25 yards. 
Dia.eter of Pea: 1/2 inch. 

Type of Wood: Birch. 
Round No.: 11. 
Velocity ~t 25 Feet, fps: 3008. 
Velocity at 55 Feet, frs: 2967. 
Bullet ilo1e in rea: Vertical • +3.00. 

llorhontal - -o.u. 

Distance Bullet from Bullet llole 
Lonnth11 , Taraet rea to Index t•oint 1 in. OrientationS, 

No. ~rset vert ilor in. del 

1 a 3.S in. - 2.5 0.1 
2 3 in. - 2.5 0.3 0.2 90 
3 1 ft - 2.3 o.s 0.3 115 
~ 2 ft - 2.4 0.6 o.s 145 
5 3 ft - 2.5 0.8 0.6 174 
6 4 ft - 2.4 o.a 0.6 205 
7 5 ft - 2.3 0.9 o.s 233 
I 6 ft - 2.3 1.1 0.3 265 
9 7 ft - 2.2 1.3 0.2 294 

10 8 ft - 2.4 1.6 0.3 134 
11 9 ft - ... 6 1.7 o.s 162 
12 10 ft - 2.7 1.1 0.6 191 
13 11 ft - :!.1 1.1 0.6 221 
14 12 ft - 2.7 1.9 0.5 250 
15 1l ft - 2.8 2.1 0.4 282 
16 14 ft - 3.0 2.2 
17 15 ft - 3.2 2.4 0.3 146 
18 16 ft - 3.5 2.4 0.4 178 
19 17 ft - 3.7 2.3 0.5 210 
20 18 ft - 3.8 2.3 0.6 237 
21 19 ft - 4.0 2.2 o.s 269 
22 20 ft - 4.2 2.3 0.4 299 
23 40 ft - 9.3 • 0.9 0.5 331 
24 60 ft -11.4 - 11.2 o.s 10 
25 80 ft - 9.1 -13.7 0.3 59 
26 100 ft -... -16.2 
27 120 ft -11.0 -19.2 
28 140 ft -11.1 ·24.4 0.3 64 
29 160 ft -11.8 -21.0 
30 180 ft Missed 
31 200 ft Missed 
32 225 ft ·15.9 -41.7 

•ra front of ~~. 
bnae ab._ce of •uu~ts for 1•tth Mel orientation of bullet hole indicates 
there vas no ytrojectile yav. 
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Date: 29 Septnber 1964, 
Weapon No.: Ml6, serial No. 008651, 
cartrldRe: 5,56·•· XM196, 
Olstance froM Rifle to Pe~: 25 yards. 
Di ... ter of Pea: 1/2 inch. 

Tyre of Wnod: Birch. 
Round Ro,: 12. 
Velocity at 25 Feet, f~s: 3012, 
Velocity at 55 Feet, f~s: 2972, 
Bullet llole in re1: Vertical • +2,80 

ttorhontal - -o. 25. 

Distance 1\ullet frma Bullot llnle 
h" Orientattonh, Taraet ~'~R to Index roint 1 in, Lenr.t , 

No. Tarset Vert lior in. dol 

1 a 3,5 in. -2.8 0,4 
2 3 in. -2.7 o.s 
3 1 ft -2.6 0,7 0,2 120 
4 2 ft -2.6 0.9 0,2 149 
5 3 ft -2.7 1.0 0.3 174 
6 4 ft -2.7 1.2 0.3 205 
7 5 ft -2.7 1.4 0,3 226 
8 6 ft -2.8 1,6 0,3 241 
9 7 ft -2.8 1. 7 0,3 280 

10 8 ft -2.8 2,0 0,2 315 
11 9 ft -2.9 2,2 
12 10 ft -2.9 2.4 
13 11 ft -3,0 2,6 0.2 180 
14 12 ft -3.0 2.7 0,2 220 
15 13 ft -3.0 2.9 0,2 259 
16 14 ft -3.0 3,0 0,3 284 
17 15 ft -3.0 3.2 0,3 309 
18 16 ft •3,0 3,3 0,3 335 
19 17 ft -3.0 3.5 0,3 4 
20 11 ft -3.0 3.7 0,3 35 
21 19 f~ -3.1 3.7 
22 20 ft -3.1 3,9 
23 40 ft -2.7 7,0 
24 60 ft -2.7 10.4 
25 80 ft -2.6 13.6 
26 100 ft -2.6 17.2 
27 120 ft -2.5 20.2 
21 140 ft •2,1 23.7 
29 160 ft -2.6 26,1 
30 180 ft -2.6 30,2 
S1 200 ft -2.7 33.4 
32 225 ft -3.7 37.1 

ata front of ~~ • 
.,_ ab._ce of •uu....-ts for l•P.th and orlntatior. of bullet hole indicates 
then vas no ytrojectl1e yaw, 
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Date: 29 Septellber '·1964. 
Weapon No.: Ml6, serial No. 008651. 
Cartridr.e: 5.56-.. , IM196. 
Distance fro. Rifle to PeR: 25 yards. 
DiAMter of Pea: 1/2 !ach. 

Tyre of Wood: llrch. 
Rouad No. : 13. 
Velocity at 25 Feet, f~s: 2981. 
Velocity at 55 r-.. t, fps: 2941. 
Bullet llole in Pea: Vertical - +3.15. 

llorhontal - o.o. 

Distance Bullet fi'Oit Bullet tlole 
htJ Orientattonh, TarRet rea to Index Point! in. Lenr.t , 

No. Tarset veii I~ in. dol 

1 a 3.5 in. -2.4 0 
2 3 in. -2.4 O.l 
3 1 f't -2.3 ,.1 
4 2 ft -2.2 0.1 
5 3 ft -2.1 0.1 
6 4 ft -2.0 o.1 
7 5 ft -2.0 0.1 
8 6 ft -2.0 0.1 
9 7 ft -1.9 0 

10 8 ft -1.8 0 
11 9 ft -1.7 0 
12 10 ft -1.6 0.1 
13 lJ ft -1.6 0.1 
14 1~ ft -1.5 0.2 
15 13 ft -1.4 0.2 
16 14 ft -1.4 0.2 
17 15 ft -1.2 0.2 
1,8 16 ft -1.2 0.2 
19 17 ft -1.2 0.2 
20 18 ft -1.1 0.2 
21 19 ft -1.1 0.2 
22 20 ft -1.0 0.2 
23 40 ft 0.1 -0.3 
24 60 ft 1.4 -n.1 
25 80 ft 2.5 -0.3 
26 100 ft 3.1 -n.2 
27 120 ft 4.9 -0.4 
28 140 ft 6.0 -0.4 
29 160 ft 7.2 -0.6 
30 180 ft 1.2 -o.5 
31 200 ft 9.3 -0.7 
32 225 ft 9.6 -1.2 

aJa froat of reR• 
.,_ aba.ce of .... .,..ts for 1•1th Md orleat.atlon of bullet hole indicates 
then was no ~rojecttle yaw. 
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Date: 29 Sept...,er 1964. 
Weapon No.: Ml6, serial No. 008651. 
CartridRe: 5.56· ... XM196. 
Distance fro. Rifle to PeR: 25 yards. 
oi ... ter of Pea: 1/2 inch. 

Type of Wnod: Birch. 
Round No.: 14. 
Velocity at 25 Feet, f~s: 2959. 
Velocity at 55 feet, f~s: 2920. 
Bullet llole in PeR: Vertical • +3. 20. 

llorhontal • +0.30. 

Distance Bullet from Bullet llole 
h" TarRet PeR to Index f'oint 1 in. Orientatlonh, Lenr.t , 

No. l'arset vert llor in. des 

1 • 3.5 in. -2.4 - 0.3 
2 3 in. -2.3 - 0.2 
3 1 ft -2.2 - 0.3 0.2 115 
4 2 ft -2.3 - 0.3 0.3 138 
5 3 ft -2.4 - 0.3 0.3 167 
6 4 ft -2.4 - 0.4 0.4 193 
7 5 ft -2.4 - 0.4 0.4 222 
8 6 ft -2.5 - 0.5 0.4 245 
9 7 ft -2.5 - 0.7 0.3 266 

10 8 ft -2.5 - 0.7 0.2 303 
11 9 ft -2.6 - 0.7 
12 10 ft -2.7 - o.8 
13 11 ft -2.8 - 0.9 0.2 202 
14 12 ft -2.9 - 1.0 0.3 230 
15 13 ft -2.9 - 1.1 0.4 249 
16 14 ft -3.0 - 1.3 0.4 274 
17 15 ft -2.9 - 1.4 0.4 302 
l8 16 ft -3.0 - 1.5 0.3 327 
19 17 ft -3.2 - 1.7 0.3 357 
20 18 ft -3.2 - 1.8 
21 19 ft -3.3 - 2.0 
22 20 ft -3.4 - 2.2 
23 40 ft -3.3 - 5.7 0.3 72 
24 60 ft -3.2 - 7.8 0.3 251 
25 10 ft -4.0 -10.5 0.2 82 
26 100 ft -3.11 -13.2 
27 120 ft -4.4 ·15.1 
21 140 ft -4.6 -u. 1 
29 160 ft -5.2 - 2.34 
30 110 ft -5.3 • Z.4l 
31 200 ft -5.1 -26.9 
32 225 ft -7.1 ·30.5 

•Ia front of reR. 
bn. abHftce of •uu ..... ts for len~h and ori entation of bullet hole indicates 
there was no ~rojecttle yaw. 

1-41 



Date: 29 Se,t•ber 1964. 
Wea)'On No. : Ml6, serial No. 008651 
Cartrtd,.e: 5. 56-•, XM196. 
Distance from Rifle to reR: 25 yards. 
Diaaeter of Pea: 1/2 inch. 

Type of Wood: Birch. 
Round No.: 15, 
Velocity at 25 Feet, fps: 3017, 
Velocity at 55 Feet, fps: 2981. 
Bullet llole in rea: Vertical • +2, 70, 

ttorhontal - +0,05, 

Distance Bullet fro11 Bullet llole 
LenRth", Orientattonh, TarRct rea to Index Point 1 in. 

No. Tarset vert nor in. del 

1 • 3.5 in. -2.9 0 
2 3 in. -2.9 0.1 
3 1 ft -2.7 0.2 
4 2 ft -2.7 0.1 
5 3 ft -2.7 0.2 
6 4 ft -2.7 0.2 
7 5 ft -2.8 0,3 
a 6 ft -2.9 o •. 3 
9 7 ft -2.9 0.3 

10 8 ft -3.0 0.2 
11 9 ft -3.0 0.3 
12 10 ft -3.0 0.2 
13 11 ft -3.0 0.2 
14 12 ft -3.0 0.3 
15 13 ft -3.0 0,2 
16 14 ft -3.0 0.2 
17 15 ft -3.0 0.2 
18 H• ft -3.1 0.1 
19 17 ft -3.2 0.1 
20 18 ft -3.1 0.1 
21 19 ft -3.2 0 
22 20 ft -3.2 -0.1 
23 40 ft -3.3 -0.2 
24 60 ft -3.6 -0.3 
25 ao ft -3.8 -0.4 
26 100 ft -4.2 -o.5 
27 120 ft -4.4 -0.6 
28 140 ft -4.9 -n.9 
29 160 ft -5.1 -1.0 
30 180 ft -5.7 -1.1 
31 200 ft -6.0 -1.3 
32 225 ft -7.5 -2.0 

ara froat of ~•· 
bn.. ahHftce of •uunnents for len,.th aad orientation of bullet hole inctlcatel 
then •• no ttrojectlle yaw. 
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Sulllftary 

Wea~on: Ml4, serial No. 1563467. 
Ammunition: 7.62-mm, t-162. 

Rounds 1 through 5 missed peg, 
Rounds 6 throuRh 15 hit ~eP.. 

\~ea~n: P.t16, serial No. 008651. 
Ammunition: 5,56-mm, XM196. 

Rounds 1 through 5 missed peg. 
Rounds 6 throuRh 15 hit ~eg. 
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Accurac)· Data 

Legend 

MR • Mean radius. 
~lO • Mean horizontal dispersion. 
MVO • Mean vert ical dispersion. 
l:UD • Extreme horizontal dispersion. 
l:VO • Extreme vertical dispersion. 

ES • Extreme spread . 
IT • Horizontal (Location of center of impact 
V • Vertical froa line of sight.) 

Stand Oev - Standard deviation. 
ll ,. Horizontal. 
V • Vertical. 

Cartridge, 5.56-~~: 
Cartridge, 5.56-~~: 

Tracer, XM196, lot RA-223-115 (test). 
Ball, Ml93, lot RA-5027 (control). 

Notes: Targets 1 through 30 were fired at ranges of 100, 300, and 
600 yards simultaneously. 

Targets 31 through 45 were fired at beginning of erosion test. 
Targets 46 through 60 were fired after 2000 rounds in erosion 

test. 
Targets 61 through 75 were fired after 4000 rounds in erosion 

test. 
Targets 76 tluough 90 were fired after 6000 rounds in erosion 

test. 

Date Fired: 
Rifle No.: 

Target 
No. 

Rifle 
Rd No. 

Phase 2.2, Accuracy 
(Simultaneously at 100, 300, and 600 

30 July 1964. 
008625. 

1 41 to so 
2 Sl to 60 
3 61 to 70 
4 71 to 80 
5 81 to 90 
6 91 to lCIJ 
7 101 to 110 
8 111 to 120 
9 121 to 130 

10 131 to 140 
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yards) 

Type 
Ammo 

Ball 
Tracer 
Ball 
Tracer 
Ball 
Tracer 
Ball 
Tracer 
Ball 
Tracer 



Target 
No. 

Ü»to FiroJ:    4 Aifutt 1964. 
Riflt No.:    02329S. 

RifU 
Rd No. 

Typo 

11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

121 to 130 Uli 
131 to 140 Tracer 
141 to ISO Ball 
151 to 160 Tracer 
161 to 170 Ball 
171 to 180 Tracer 
181 to 190 Ball 
191 to 200 Tracer 
201 to 210 Ball 
211 to 220 Tracer 

Date Fired: S August 1964. 
Rifle No.: 023348. 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

21 to 30 Ball 
31 to 40 Tracer 
41 to SO Ball 
SI to 60 Tracer 
61 to 70 Ball 
71 to 80 Tracer 
81 to 90 Ball 
91 to 100 Tracer 

101 to no Ball 
HI to 120 Tracer 

Phase 2.7, Erosion 
(100 yards only) 

Date Fired: 11 August 1964, 
Rifle No.: 007721. 

31 
32 
33 
34 
3S 

to 30 
to 40 
to so 
to 60 
to 70 

Ball 
Ball 
Ball 
Ball 
Ball 



Target 
No. 

Dato Find: 11 August 1964. 
Riflo No.: 008651. 

Rifle 
Rd No. 

Type 
AWBO 

io 21 to 30 Tracer 
37 31 to 40 Tracer 
38 41 to 50 Tracer 
39 51 to 60 Tracer 
40 61 to 70 Tracer 

Date Fired: 12 August 1964. 
Rifle No.: 007239. 

41 21 to 30 Tracer 
42 31 to 40 Tracer 
43 41 to 50 Tracer 
44 51 to 60 Tracer 
45 61 to 70 Tracer 

Date Fired: 14 August 1964. 
Rifle No.: 007239. 

46 2011 to 2020 Tracer 
47 2021 to 2030 Tracer 
48 2031 to 2040 Tracer 
49 2041 to 2050 Tracer 
50 2051 to 2060 Tracer 

Date Fired: 14 August 1964, 
Rifle No.: 007721. 

51 2011 to 2020 Ball 
52 2021 to 2030 Ball 
53 2031 to 2040 Ball 
54 2041 to 2050 Ball 
55 2051 to 2060 Ball 

Date Fired: 14 August 1965. 
Rifle No.: 008651. 

56 2011 to 2020 Tracer 
57 2021 to 2030 Tracer 
58 2031 to 2040 Tracer 
59 2041 to 2050 Tracer 
60 2051 to 2060 Tracer 
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Target 
No. 

Date Fired: 18 August 1964. 
Rifle No.: 007239. 

Rifle 
Rd No. 

Type 
Ammo 

61 
62 
63 
64 
65 

4011 to 4020 Tracer 
4021 to 4030 Tracer 
4031 to 4040 Tracer 
4041 to 4050 Tracer 
4051 to 4060 Tracer 

Date Fired: 18 August 1964. 
Rifle No.: 007721. 

66 4011 to 4020 Ball 
67 4021 to 4030 Ball 
68 4031 to 4040 Ball 
69 4041 to 4050 Ball 
70 4051 to 4060 Ball 

Date Fired: 18 August 1964. 
Rifle No.: 008651. 

71 4011 to 4020 Tracer 
72 4021 to 4030 Tracer 
73 4031 to 4040 Tracer 
74 4041 to 4050 Tracer 
75 4051 to 4060 Tracer 

Date Fired: 21 August 1964. 
Rifle No.: 007239. 

76 5951 to 5960 Tracer 
77 5961 to 5970 Tracer 
78 5971 to 5980 Tracer 
79 5981 to 5990 Tracer 
80 5991 to 6000 Tracer 

Date Fired: 21 August 1964. 
Rifle No.: 007721. 

81 5951 to 5960 Ball 
82 5961 to 5970 Ball 
83 5971 to 5980 Ball 
84 5981 to 5990 Ball 
85 5991 to 6000 Ball 
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TaMget R*1« Tvoe 

Date Fired: 21 August 1964. 
Rif a No.: 008651. 

86 5951 to 5960 Tracer 
H 5961 to 5970 Tracer 
H 5971 to 5980 Tracer 

90 caJ1 t0 5990 T""' 90 5991 to 6000 Tracer 
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IU1 Vol,       Rd Vcl, 
No. fps        No. fps 

Aoouinition:    XM196. 
Rifle No.:    ÜÜ7239. 

Velocity Data 
for Erosion Phase 

Rd Vel,      Rd 
No.        fps       No. 

Vel. 
fps 

Rd 
No. 

Vel, 

JEI. 

3125 31 3155 41 3185 51 3175 61 3115 
3175 52 3155 42 3135 52 3135 62 3067 
3100 33 3135 43 3125 53 3125 63 3195 
3155 34 3155 44 3049 54 3135 64 3115 
3135 35 3175 45 3215 55 3145 65 3125 
3175 36 3155 46 3049 56 3165 66 3106 
3155 37 3155 47 3106 57 3086 67 3135 
3105 38 3125 48 3155 58 3155 68 3135 
3145 39 3096 49 3175 59 3155 69 3135 

30 3106 40 3155 50 3106 60 3106 70 3175 
Avg 3144 3146 3130 3138 3130 

Amunition: M193. 
Rifle No.: 007721. 

3106 31 3106 41 3215 51 3115 61 3165 
3077 32 3058 42 3115 52 3086 62 3155 
3096 33 3077 43 3086 53 3106 63 3195 
3049 34 3106 44 3175 54 3125 64 3195 
3145 35 3067 45 3175 55 3040 65 3195 
3086 36 3086 46 3049 56 3135 66 3125 
3077 37 3125 47 3106 57 3165 67 3096 
3106 38 3106 48 3155 58 3125 68 3058 
3125 39 3135 49 3175 59 3135 69 3185 

30 3040 40 3049 50 3115 60 3125 70 3135 
Avg 3U91 3092 3136 3116 3150 

AMunition:    XM196. 
Rifle No.:    0086S1. 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
Avg 

3155 
3106 
313S 
3135 
3145 
3115 
3115 
3106 
3145 
3106 
3126 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

3115 
3106 
3175 
3067 
3086 
3106 
3135 
3115 
3106 
3175 
3119 

19 
>0 

3155 
3096 
3135 
3165 
3165 
3067 
3145 
3175 
3106 
3155 
3136 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

3155 
3096 
3096 
3155 
3077 
3125 
3125 
3077 
3175 
3205 
3129 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

3077 
3115 
3175 
3135 
3155 
3125 
3058 
3115 
3077 
3106 
3114 
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-■' 

Rd Vol, Rd Vel, Rd Vel, Rd Vel, Rd Vel 
No. fps No. fPs, No. fps No. fps No. fps 

Ammunition: XM196. 
Rifle No.: 007239. 

2011 3096 2021 3049 2031 3106 2041 3115 2051 3086 
2012 3165 2022 3115 2032 3125 2042 3135 2052 3067 
2013 3067 2023 3125 2033 3125 2043 3145 2053 3125 
2014 3040 2024 3067 2034 3096 2044 3165 2054 3096 
2015 3077 2025 3115 2035 3125 2045 3115 2055 3115 
2016 3077 2026 3115 2036 3155 2046 3125 2056 3067 
2017 3086 2027 3106 2037 3165 2047 3165 2057 3106 
2018 3040 2028 3086 2038 3115 2048 3125 2058 3185 
2019 3125 2029 3086 2039 3125 2049 3135 2059 3135 
2020 3125 2030 3086 2040 3155 2050 3115 2060 3067 
Avg 3090 3095 3129 3134 3105 

Ammunition:    M193. 
Rifle No.:    007721. 

2011 3096 
2012 3058 
2013 3106 
2014 3115 
2015 3086 
2016 3115 
2017 3086 
2018 3115 
2019 3135 
2020 3165 
Avg 3108 

2021 3135 
2022 3135 
2023 3086 
2024 3155 
2025 3115 
2026 3155 
2027 3135 
2028 3106 
2029 3145 
2030 3155 

3132 

2031 3145 
2032 3086 
2033 3096 
2034 3155 
2035 3175 
2036 3155 
2037 3155 
2038 3106 
2039 3106 
2040 3145 

3132 

2041 3145 
2042 3145 
2043 3058 
2044 3115 
2045 3145 
2046 3125 
2047 5077 
2048 3145 
2049 3135 
2050 3125 

3122 

2051 3086 
2052 3086 
2053 312S 
2054 3165 
2055 3145 
2056 3145 
2057 3096 
2058 3049 
2059 3155 
2060 3145 

3120 

Ammunition:    XM196. 
Rifle No.:    008651. 

2011 3115 
2012 3145 
2013 3106 
2014 3115 
2015 3145 
2016 3067 
2017 3096 
2018 3096 
2019 3096 
2020 3135 
Avg 3112 

2021 3086 
2022 3125 
2023 3086 
2024 3067 
2025 3058 
2026 3077 
2027 3106 
2028 3077 
2029 3086 
2030 3125 

3089 

2031 3175 
2032 3106 
2033 3106 
2034 3135 
2035 3125 
2036 3106 
2037 3106 
2038 3106 
2039 3115 
2040 3185 

3127 

2041 3096 
2042 3096 
2043 3077 
2044 3106 
2045 3077 
2046 3106 
2047 3115 
2048 3077 
2049 3086 
2050 3115 

3095 

2051 3145 
2052 3135 
2053 3135 
2054 3155 
2055 3058 
2056 3096 
2057 3155 
2058 3106 
2059 3115 
2060 3086 

3119 
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Rd          Vol, Rd         Vel. 
No,        fps No.        fps 

Aiaiaunition: XM196. 
Rifle No.: 007239. 

Rd        Vel,     Rd        V«lf 
No.       fps       No.       fps 

4011 3049 4021 3067 4031 3067 4041 311S 40S1 3145 
4012 3040 4022 3067 4032 3049 4042 3125 40S2 3049 
4013 3077 4023 3077 4033 3086 4043 3058 4053 3049 
4014 3106 4024 3067 4034 3067 4044 3106 4054 3115 
401S 30S8 402S 3096 403S 3077 404S 3115 40SS 3096 
4016 3106 4026 312S 4036 3106 4046 3115 4056 3135 
4017 3106 4027 3106 4037 30S8 4047 3115 4057 3086 
4018 3115 4028 3086 4038 3096 4048 3086 4058 3049 
4019 3106 4029 3106 4039 3077 4049 3067 4059 3115 
4020 3067 4030 3077 4040 3106 40S0 3077 4060 3106 
Avg 3083 3087 3079 3098 3095 

Aamnitlon: Ml 93. 
Rlflo No.: 007721. 

4011 3003 4021 3040 4031 3086 4041 3J67 4051 3125 
4012 3049 4C22 3049 4032 3106 4042 3(30 4052 3096 
4013 3049 4023 3049 4033 30S8 4043 3058 4053 3040 
4014 30Sd 4024 318S 4034 3077 4044 3058 4054 3125 
401S 3077 4Ü2S 3021 403S 3067 404S 3058 4055 3106 
4016 3012 4026 30S8 4036 3049 4046 3077 4056 3058 
4017 3077 4027 3021 4037 3012 4047 3096 4057 3077 

4018 30S8 4028 3067 4038 3096 4048 3012 4058 3115 
4019 2967 4029 3096 4039 3040 4049 3049 4059 3067 

4020 3067 4030 313S 4040 3012 40S0 3058 4060 3077 

Avg 3042 3072 3060 3056 3089 

A—inition; XNU>6. 
RlfU No.: 0086S1. 

4011 3030 4021 2976 4031 3040 4041 3058 4051 3049 

4012 3077 4022 3021 4032 3040 4042 3058 4052 3021 

4013 3012 4023 3040 4033 2994 4043 3021 4053 3058 

4014 3003 4024 2967 4034 2994 4044 3125 40S4 3077 

401S 3030 402S 3086 403S 3040 4043 3086 4055 3030 

4016 3030 4026 30S8 4036 3012 4046 3086 4056 3058 

4017 3096 4027 3067 4037 3040 4047 3067 4057 3021 

4018 3021 4028 3040 4038 3067 4048 3003 4058 3086 

4019 3040 4029 3040 4039 3086 4049 3086 4059 3040 

4020 3096 4030 3049 4040 3021 40SO 3067 4060 3021 

Avg 3044 3034 3033 3066 3046 

1-61 



* 

No. 
Vol,      M Vel, 
fps       No.        fps No. 

Vol, 
fps 

Rd 
No. 

Vel,      Rd Vel, 
fps       No.        fps 

Ammunition:     XM196. 
Rifle No.:    0Ü7239. 

59S1 3021 5961 3030 5971 3096 5981 3086 5991 3135 
5952 3030 5962 3086 5972 3030 5982 3086 5992 3086 
5953 3077 59t3 3058 5973 3030 5983 3077 5993 3040 
5954 3106 5964 3058 5974 3115 5984 3077 5994 3115 
5955 3115 5965 3040 5975 3096 5985 3086 5995 3030 
5956 3030 5966 3049 5976 3135 5986 3067 5996 3047 
5957 3086 5967 3115 5977 3049 5987 3077 5997 3067 
5958 3040 5968 3086 5978 3115 5988 3077 5998 3125 
5959 3086 5969 2959 5979 3096 5989 3040 5999 3077 
5960 3077 5970 3086 5980 3096 5990 3049 6000 3115 
Avg 3066 3057 3086 3072 3084 

Ammunition: Ml 93. 
Rifle No.: 007721. 

S9S1 3030 5961 2994 5971 3058 5981 3067 5991 3096 
S952 2976 5962 3096 5972 3106 5982 3049 5992 3086 
S9S3 3012 5963 3067 5973 3040 5983 3021 5993 3030 
S9S4 3003 5964 3058 5974 3047 5984 3096 5994 3077 
5955 3086 5965 3030 5975 3086 5985 3040 5995 2994 
S9S6 3012 5966 3077 5976 3125 5986 3067 5996 3058 
59S7 3086 5967 2976 5977 3096 5987 3077 5997 3067 
5953 3047 5968 3030 5978 3077 5988 3021 5998 3049 
595'.) 3003 5969 3106 5979 3077 5989 3067 5999 3030 
5960 3058 5970 3077 5980 3106 5990 3077 6000 3058 
Avg 3031 3051 3082 3058 3055 

Ammunition: XM196. 
Rifle No.: 008651. 

59S1 2994 5961 3021 5971 2994 5981 3067 5991 3021 
S9S2 3003 5962 3003 5972 2994 5982 3040 5992 3077 
S9S3 2985 S963 3030 5973 3086 5983 2907 5993 3003 
S9S4 3086 5904 3049 5974 3058 5984 2994 5994 2994 
S95S 298S 5965 3030 5975 3049 5985 3077 5995 3021 
S9S6 3003 5966 3040 5976 2976 5986 3106 5996 3077 
5957 2985 5967 3049 5977 2985 5987 2994 5997 3012 
5958 3096 5968 3021 5978 3077 5988 3049 5998 3049 
S9S9 2907 5969 3058 5979 3040 5989 3086 5999 3003 
5960 2941 5970 3049 5980 3058 5990 3058 6000 3067 
Avg 2999 3035 3032 3054 3032 

1-62 
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rtifüNDIX II - FINDINGS 

Ti-ST PLAN REQUIREMENT 

1. Determine the physical character- 
istics of the test item. 

2. Determine the accuracy of the 
test cartridge. 

3. Determine the trace character- 
istics of the test cartridge. 

4. Determine the maximum number of 
test cartridges that can be 
safely fired from the M16 rifle 
without the occurrence of a 
premature functioning caused 
by chamber heating. 

5. Determine the ability of the 
test cartridge to withstand 
vibrations caused by firing 
the M16 rifle. 

PERFORMANCE 

Satisfactory (ref par. 2.1 
and Reference 3). 

Satisfactory (ref par. 2.2 
and Reference 3). 

Satisfactory (ref par. 2.3 
and Reference 3). 

Satisfactory (ref par. 2.4 
and Appendix I). 

Satisfactory (ref par. 2.5). 

6.  Determine the deflection 
characteristics of the test 
cartridge. 

(Ref par. 2.6.4.) 

7. Determine the erosion character- 
istics of the test cartridge. 

8. Determine the penetration 
characteristics of the test 
cartridge. 

9. Determine if the test cartridge 
generates sufficient operating 
energy to insure reliable 
automatic functioning of the 
XM16E1 rifle when fired with 
the weapon held in various 
positions. 

Satisfactory (ref par. 2,7 
and Appendix I). 

Satisfactory (ref par. 2.8). 

Satisfactory (ref par. 2.9), 
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APPENDIX IV • DRAWINGS 
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APPbMOIX V - COMUSPONOiNGr 

U.  :.. AftMY 
DCVLLOPNCNT AND PHOOr SOWICCS 

ABCRDCCN PROVIMC GMUMD.  WUIYLAIIO    2100% 

STEAP-D5-TI 2 (t f C1  QU 

SUBJECT: first Latttr Haport on tntiiM«rini T—% of C«riri4t«( 

S.S&-M, Tr«c«r(XNlM, USATtCON Project Ho. •-«•0210-09-C 

DP8-1««9 (L) 

TO:      Commanding Conor«! 
U.S.  Army Toot «nd Cvoluotion COOMIU) 
ATTMi     ANSTt-BC 
Abordoon Provlnu Ground, Noryiond    7iO0% 

«.    koforoncom 

4.     Lot tor, AMm-BC, ll<|, UnATtCON,  ) April   196«, 
Subjoct:    Plonnin« Oiroctivo for Cnitinooring «nd Sorvico Toot 
of Cortridxo, Trocor, t.M-oa, XN196, USATCCON Pro)oct Bo. 
8-<t.0210-070. 

b. CnfinooriitK Te«t  PUn for Cortridgo, Trocor, &.M-OM, 
XM196, USATtCON Project ho.  B-^0?10-07C,  «Utod N«y 19B«. 

c. Uttoi, AMSTC-BC, lJ<j, IÄATI.OH, i« July 196«, 
Subjectt    Cnsinoorinc Tott of Cartrldgo, Tr«c«r, XN1V6, USATCC'M 
Projoct No.  B-ii-O210-O2C. 

d. Uttor, ANSTL-BC, H<), USATtCON,  17 July  196«, 
Subject:    Cnninoorinc Toot of Cortridr.o, Trocor. XN196, USATtco« 
Projoct No.  B-«-C710-0K. 

o.    Uttor, ANSTt-BC, Mi)., USATtCON, 9 October 196«, 
Subject:    Cnginoorin« To« of Cdrtridge, Tr«cer, XH116, USATtCON 
Project No.  B-«-0910-02C. 

TOP  .'NPOPNATION ONLY, ACTION UY    MlCUtB AUTMORITV  "OlOINr. 
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STEAP-DS-TI 
SUBJECT: first Letter Report on Engineering Test of Cartridge,, 

5.b6-mm, Tracer, XM196, USATECOM Project No. 
8-U-0210-02-C, DPS-1499 (L) 

2. background; 

a. The Rifle, 5.56-mm (M16 and XMi6El) and the 
Cartridge, Ball, M193 have been adopted for use by the U.S. Air 
Force and by the U.G. Army Special Forces, Airborne, and Air 
Assault units. 

b. The Cartridge, Tracer, 5.b6-mni, XM196, is being 
developed for use with thü M16 and XH16E1 rifles. 

c. Development and Proof Services has been assigned 
the responsibility for planning, execution, and reporting of 
engineer testing of s"bject cartridge to determine its suitability 
for use with the M16/XM16E1 rifle. 

3. Findings; 

Functioning performance of the M16 and XM16E1 rifles 
with the XM196 tracer cartridge cor pared favorably with that 
normally obtained with the standard M193 ball ammunition. 

The number of stoppages and parts breakages encountered 
were exceptionally low in all the weapons. 

Cartridge case casualties were neither numerous nor 
serious, and caused no rifle stoppages. 

Muzzle smoke and flash produced by the XM196 tracer 
was comparable to the M193 ball cartridge, and neither was 
excessive. 

The penetration of the XM196 tracer cartridge, 
when fired into 1-inch pine boards, is superior to the M193 ball 
cartridge at ranges of 100 and 300 yards and is comparable to 

the M193 at 600 yards. 

The M16 and XMlBEi rifles functioned without incidence, 
employing either the ball (standard) or tracer (test) cartridijes, 

when fired at all attitudes. 
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STEAP-DS-TI 
SUBJECT: First Letter Report on Engineering Teat of Cartridge, 

b.56-mmt Tracer, XM196, USATECOM Project No. 
8-U-0210-02-C, DPS-m99 (L) 

The XM196 cartridge meets the military specification 
(MIL-C-60111) requirements for function and casualty, fouling, 
trace and accuracy. 

The data obtained from simultaneous accuracy at 100, 
300 and 600 yards indicates that the XM196 tracer cartridge is 
ballistically matched with the M193 ball cartridge. 

A cook-off can be expected with both the XM196 tracer 
and H193 ball cartridges  if more than 120 rounds are fired 
rapidly. 

The effect of vibration on the XM196 cartridge was 
insignificant  insofar as visible damage was concerned.    However, 
the 50 rounds subjected to vibration have not yet been fired 
for tracer performance. 

The erosion    characteristics of the XM196 tracer and 
H193 ball cartridges are comparable.    The bores of the three 
M16 rifles subjected to the erosion test are considered service- 
able (based on velocity and bore wear measurements)    upon com- 
pletion of 6000 rounds of firing through each. 

Conclusions: 

It  is concluded that: 

a. The  XM196  tracer cartridge performed satisfactorily 
with respect to loading,  feeding, and firing from each of the 
six 5.56-mm rifles employed in this test. 

b. The  test cartridge is compatible with  the  Mlfe/XMIOLI 
rifle and can be utilized in firings from that weapon. 

c. The experimental tracer cartridge, as loaded, is 
ballistically matched with the M193 ball cartridge. 

d. From the firings conducted at Frankford Arsenal and 
this installation, the 5.56-mm tracer cartridge meets the require- 
ments as outlined in the military specifications (MIL-C-60111), 
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STEAP-DS-TI 

SUBJECT: First Letter Report on Engineering Test of Cartridge, 
5.56-mni, Tracer,XM196, USATECOM Project No. 
8-4-0210-02-C . DPS-1499 (L) 

5. Recommendations: 

It is recommended that the XM196 tracer cartridge be 
considered suitable for service use with the MIB and XM16E1 
rifles. 

SUBMITTED: 

ROBERT 0. LINDLEY, ^r|/ 
Test Director 

APPROVED FOR THE DIRECTOR, 
DEVELOPMENT AND PROOF SERVICES: 

SENN'^ 
it Col., Ord Corps 
Deputy Director for 
Engineering Testing 

DISTRIBUTION: 
CG, USA CDC Combined Arms Group, 

Fort Leavenworth, Kansas (1 cy) 
CG, CDC Experimentation Center 

Fort Ord, California (1 cy) 
CO, USA CDC Sp Warfare Group 

Fort Belvoir, Va. (1 cy) 
CO, USA CDC Combat Service Support Group 

Fort Lee, Va. (1 cy) 
CO, USA CDC Inf Agency, Fort Benning,Ga.(l cy) 
CO, USA CDC Ord Agency, APG, Md.  (1 cy) 
CO, USA CDC Sp Warfare Agency 

Fort Bragg, N.C. (1 cy) 
CO, USA CDC Armor Agency 

Fort Knox, Kentucky (1 cy) 
CG, USAMC, Attn: AMSMU-AS, Dover, N.J. (3 cys) 
CG, USA Weapons Command, ATTN: AMSWE-RD (3 cys) 
CO, Frankford Arsenal, Attn: SMUFA-6000 (3 cys) 
CO, USA limited War Lab, APG, Md (3 cys) 
CO, Springfield Armory (3 cys) 
CO, US Arctic Test Center, APO 733, Seattle, Wash (1 cy) 
Pres, USA Airborne, Electronics & 

Sp Warfare Bd, Fort Bragg, N.C. (1 cy) 
CO, USA Tropic TestCenter, Panama (1 cy) 
CG, USA Supply 6 Maint Cmd, Attn: AMSSM-HR (1 cy) 
Dir,Marine Corps Lanfling Force Dev Center, Quantico, Va (1 cy) 
U.S. Marine Corps Liaison Officer, USATECOM, APG (1 cy) 
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HEADQUARTERS 

U.S. ARMY TEST AND EVALUATION COMMAND 

Aberdeen Proving Ground, Maryland 31005 

AM3TE-BC 8 0CT 1964 

SUBJECT: Engineering Test of Cartridge, Tracer, 5.56jnm, XM196 
tUSATECOM Project No. 8-4-0210-Ü2C) 

TO:     Commanding Officer 
Aberdeen Proving Ground 
ATTN: STEAP-DS 
Aberdeen Proving Ground, Maryland 21005 

1. Reference is made to Planning Directive, Hq USATECOM, subject 
above, 3 April 1964. 

2. Para 9b(l) of the cited reference directed that interim reports 
of test be submitted to this headquarters within ten (10) working days 
after completion of testing. 

3. Service Test of the XM196 Cartridge by the USA Infantry Board 
has been completed and the final report of test was forwarded on 10 Sep 
1964. 

4. There is a requirement that USAMUC0M and the Project Manager 
M16 be furnished data as to the performance and suitability of the 
XMI96 cartridge for use as soon as possible, in order that type classifi- 
cation action and limited procurement can be undertaken to meet current 
overseas operational requirements. 

$, It is the understanding of this headquarters, based on dlacus^ionr, 
with the Project Engineer, Mr. Lindley, that engineering test of the 
XMI96 cartridge has been completed with the exception oi': 

a. Brush deflection. 

b. Observation of trace under certain conditions of visibility. 

c. Part of the accuracy determination involving 7»62mm ammunition 
for comparative purposes. 

6. The following actions are directed: 

a. Cancel further brush deflection testing. 
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sour KM 
AMSTE-BC 
SUBJECT:    Engineering Test of Cartridge, Tracer, 5.56ram, XM196 

(USATECOM Project No. 8-4-0210-02C) 

b. Submit to this headquarters not later than 23 October 1964 
a partial report, covering the results of testing to date, to include 
appropriate comments and observations, 

c. Upon completion of the above, complete remaining tests, sub- 
mitting final report not later than thirty (30) days thereafter. 

FOR THE COMMANDER: 

WPnSWjf. "ASP 
Capt, AGC 
Aut Admin Officer 

2 
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OFFICE OF THE COMMANDING GENERAL 

U. S. ARMY TEST AND EVALUATION COMMAND 

Aberdeen Proving Ground, Maryland 31005 

AKÖT3-BC 1 7 JUL 1964 

SUBJECT:    Engineering Test of Cartridge,  Tracer, 5.56111, XM196 (U3ATEC0M 
Project Mo 8-4-0210-02C) 

TO: Commnding Officer 
Aberdeen Proving Ground 
ATTN:    5TEAP-D3 
Aberdeen Pro/ing Cround, ilarylrnd 21005 

1. Reference:    Development and Proof Services Plan of Test,   subject 
above, May 1964. 

2. Request that in .iddition to the tests listed in tho reference, 
the penetration ch?.racteristics of the test ortrldge be determined by 
firing against pine boards,  steel helmets,  .-ind armor vests it nnges 
of 100,  300,  ^nd 600 yards.    The report of test will include 8 comparison 
of the results obtained with the penetration characteristics of the M193 
5.56MK ball cartridge, the l-SO 7,6PM ball cartridge, *ind the H62 7.62I-IM 
tracer cartridge. 

FOR Tllli COIM.^NDSH: 

Copy furnished: 
CO USAMC AXIS: AMCRD-DW 
Pres, USAI3 Vf-.TI: ST2BC-SA 
USACDC LnO, USATSCOM 

^^y^'vn.'UjC 
Jo 'EARL^R. EICHUMOtnucJi 

'       Major, AGO 
Asat. Admin. Officer 
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HEADQUARTERS 

U.S. ARMY TEST AND EVALUATION COMMAND 

Aberdeen Proving Ground, Maryland 31005 

MIE.BC 14 JUL 1964 

SUBJECT:    Snginaarinij Test of Cartridge,  Tracer,  5.56MM,  XMI96 (USATECOM 
Project No 8J+-0210-02C) 

TO: Commanding Officer 
Aberdeen Proving Ground 
ATTN:    STEAP-Ü3 
Aberdeen Proving Ground,  Hirylnnd 21005 

1. Refarenco is mide to Engineering Test Plan for Cartridge, Tracer, 
5.56MM, XM196, Development nnd Proof Services,  Aberdeen Proving Ground, 
May 196^. 

2. Request that in addition to tho tests outlined in the cited 
reference,  tests be conducted to d^tarmine whether the XMI96 cartridge 
generates sufficient operating enei^y to insure reliable automatic func- 
tioning of tho M16/XM16S1 riflor; whan fired with wo-ipon held horizontally; 
with muzzle depressed U5 degrees balow horizontal;  and  with muzzle de- 
pressed 90 degrees below horizontal. 

VOR THB COMMANDED: 

R. 'EICH&föthüutt 
Copies furnished: 

CG USAMC, ATTN: PMSO-AICLS 7F^ Ma/or, AQC 
CG ÜSAWEO0H,  ATTO: PM-AR15 /)       V^»  Admifl. OfflOIT 
CO Frankford Arsenal,  ATTC: SMUF'-^90 
Pres. USAIB, Ft Benning, Goorgi« ATTO: STSBC-3A 
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HEADQUARTERS 
U.S.  ARMY TEST AND EVALUATION COMMAND 

ABERDEEN PROVING GROUND, MARYLAND    21005 

AMSTE-BC 3 APR 1964 

SUBJECT:    Planning Directive for Engineering and Service Test of 
Cartridge, Tracer, 5.56uira, XM196 

TO: President, U. S.  Army Infantry Board, Fort Benning, Ga. 31905 
President, U. S. Army Arctic Tost Board, APO 733, Seattle, 

Washington 
Commanding Officer, Aberdeen Proving Ground, ATTN:    STEAP-DS, 

Aberdeen Proving Ground, Maryland 21005 

1.    References: 

a. AMCTC Item 1736,  18 Feb 1964. 

b. USAMUCOM Commodity Master Plan for Cartridge, 5.56mm, for 
Rifle, Mlb. 

c. AR 705-15, w/change 1 dated Oct 1963. 

2. Purpose.    This is a planning directive for test of the Cartridge, 
Tracer, 5.56rom, XM196.    Upon receipt, addresses are directed to initiate 
planning in accordance with responsibilities outlined herein. 

3. Uescrintion of Materiel.    The XM196 Tracer Cartridge consists of 
the stanJarü M193 ball cartridge case and primer assembly.    The bullet has 
a gilding metal jacket around a halved lead core.    The pyrotechnic compon- 
ents, which are located to the rear of the halved lead core, consist of 
the igniter and tracer mix.    The assembled bullet weighs approximate!/ 55 
grains and is flat-based.    The bullet tip is colored orange to facilitate 
identification. 

4. Background. 

a. The Rifle, 5.56mm (M16 and XMloLl) and the Cartridge, Ball, 
H193 have been adopted for use by »he U. S. Air Force and by U. S. Army 
Special Forces, Airborne, and Air /»sault units (ref a). 

b. The cartridge, tracer, 5.56am, XM196, is being developed for 
use with the M16/XM16E1 rifles. 
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COPY/bra 

3 APR 1964 
AMSTü-BC 
SUBJECT: Planning Directive for engineering and Service Test of Cartridge, 

Tracer, 5.56mm, XM196 

c. Drawings and specifications of the tracer cartridge and 
reports of ballistic tests performed at Frankford Arsenal will be 
forwarded by this headquarters to test agencies when available. 

5, Test Objective. To determine the suitability of the Cartridge, 
Tracer, XM19Ü, for use with the M16/XM16E1 Rifle. Since no QMR, military 
characteristics, or technical characteristics are available for the test 
carcridge, test agencies will use appropriate 7.62mm weapons and ammunition 
for control purposes and will determine: 

a. The ballistic compatability of the test cartridge with the 
M193 ball cartridge, in comparison with that of the 7.62mm M62 tracer 
relative to the 7.62mm M80 ball cartridge. 

b. Commensurate with range-accuracy capability, the overall 
suitability of the test cartridge for use with the M16/XM16E1 Rifle, in 
comparison with the suitability of the 7.62mn M62 Tracer with the M14 
Rifle. 

6. Responsibilities. 

a. Development and Proof Service, Aberdeen Proving Ground, Hd. 
is responsible for planning, execution, and reporting of engineer testing. 
Engineer tests to be conducted will include: 

(1) Physical characteristics; safety, cook-off, functioning, 
and ballistic properties. 

(2) Initiation, termination, intensity, and visibility of 
tracer element. 

(3) Mithin the limitations of facilities available, a deter- 
mination of cartridge performance under hot, intezmeditte, and cold climatic 
conditions and other adverse environments. 

(4) The effects of vibration and rough handling should be 
considered. 

b. The U. S. Army Infantry Board, Ft Banning, Georgia is respon- 
sible for planning, execution, and reporting of service test to determine 
the suitability of the test cartridge for use under temperate (intermediate) 
climatic conditions. 

2 
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COPY/bra 

3 APR 1964 
AMSTE-BC 
SUBJECT: Planning Ulroctlve for Engin««ring and S«rvlc« T«it of Cartrldg«, 

Tracer, 5.56rara, »1196 

c. Ttie U. S. Amy Arctic Tost Board it rospontiblo for planning, 
•xocution, and reporting of tests to determine the suitability of the tost 
cartridge for use in the lower Halts (-2S*P) of intemediate cliaatic 
conditions, and to provide data upon the perforaance and suitability for 
use of the test cartridge under cold and extreae cold cliaatic conditions. 

d. For definitions of interaediate, cold, and extreae cold 
cliaatic conditions, see reforonce 1c. 

7. Coordination. The U. S. Arm/ Infantry Board will Informally 
coordinate the plan of service test with the U. S. Army Combat Developments 
Command Infantry Agency and the U. S. Army Infantry School. 

8. Special Instructions. 

a. It is expected that materiel will be available for test in 
the quantities and on the dates indicated: 

(1) Engineoring Teat;   20,000 rounds, IS flay 1904. 

(2) Service Test;    30,000 rounds, IS May 1964. 

(3) Arctic Unvironaental Test:    30,000 rounds, 1 September 
1964. 

b. Addressees will advise this headquarters of materiel require- 
ments (other titan test ammunition) at the earliest practicable date. 

c. USATECOM Project Numbers are assigned as follows: 

(1) Engineering Test:   8-4-02IÜ-02C. 

(2) Service Test:    8-4-0210-03C. 

(3) Arctic Tost:    8-4-0210-04C. 

d. DIPS will inform this headquarters of funding requirenonts 
at the earliest practicable date. 

9. Test Plans ar.J Reports. 

a. Engineering and Service Test Plans will b« submitted to this 
neadquarters (AMSTE-BC) not later than 1 May 1964; Arctic Test Plan will 
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Üil'Y/l« 
J APR 1M4 

AibTL-lK: 
SUHJLCT:    ruiming Uiractiv« for U|lnMring ana S«IVIM Ttn of Cortrldgo, 

rracvr, S.&OM, LMIJO 

U« MbaideU not  Utor than }ü Octobor 196«.    riant of Toit will Ucludo 
*n inn«» inJuaiiug thot« aioticifi with which Infomal coorUlnotion has 
boon accoaplitho«lf and, whan approprlato, cownntt art lacorporatod Into 
tha tatt am) roaaont tharafor. 

b. Hoporu of tost will bo aubalttoil by Ü4PS and U. S. Arar 
Infantry board aa follows: 

(1) Intorln roport:   Mithin ton (10) working daya aftor 
coaplation of toating. 

(2) Final raport:   Mithin thirty (30) daya aftar coaplotion 
of tatting. 

c. Inatmction» for subaiaaion of Arctic Toat roport will bo 
provided aoparatoly. 

d. üiatriln.-tion of plan« and roport» of toat:    Incloauro 2. 

10.    Socurity.    Thit project la UNCLASS1F1LÜ. 

FOR HU. CUNNANIKR: 

/a/ Robort A. Bai lay 
S IncU /l/ ROBERT A. KAILLY 

1. USAMUCUM Coawdity ilastor lat Lt 
Plan for Cartridga, S.SOM Asat Adain Officor 

2. Uiatribution for Report» of Toat 
3. TbAttf Sheota 

Capias fumiahod: 
USACUC LnO (USATICOM) 
USNC UO (USATLCOfl) 
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