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Purpose

This report presents the resul

INTRODUCTION

ts of testino performed to evaluate the effects

of handling and environmental extremes on the performance of plastic 30 round

maqazines intended for use with the

Test Objective

The objective of these tests w

_M)6A1 Rifle and the M231 Firing Port Wezpon.

as to examine the effects of temperature exiremes,

cyclic temperature and humidity on the magazine and to evaluate the ability of the -

magazine to survive handling abuses

without structural failures. Magazines from

Howard Industries (GAPCN) and Israeli Industries (Orlite) were tested.

=

Summary of Conclusions

Test samples of all plastic ma

gazines failed during the drop tests. However,

it should be noted that no Orlite Magazine failed as a result of the first drop

undey any -conditions and that the GAPCO Magazines failed as a result of the first

drop only during the cold temperatu

re drop test. Although it was not specified as

part of these tests, two fully loaded metal magazines were dropped at ambient tem-

perature on the feed 1ips. As a re

SuTt of the drop, neither magazine could be'

inserted into a weapon. Therefore,

TF the failure criteria used for these tests

were anplied to the metal magazines

~ they would have heen desianated as "failed as

2 result of the first drop at ambie

nt temperature”. The result of the environmental’

extremes, solvent and function tests were generally more favorable, althouah the

GAPCO Maqazine failed a greater num

ber of times than the Orlite.

The failure of the plastic magazines may be attributable to either the basic

structural design or the material u

sed in manufacturing. In many instances, the

GAPCO Maaazine could not be fully loaded without difficulty, and during firing, the
function was unreliable. The Orlite Magazine was_determined -to be less prone to

failure durina the environmental extremes and the function firing tests, and was

overall more reliable.
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PROCEDURE

General

The tests were performed to provide information on the general suitability of
" the available plastic magazine for use with the 5.56mm cartridge in the M16A1 Rifle
and _M231 Firina Port Weapon.

; The ammunition used in the M16A1 firing tests were from various lots of US
Military 5.56mm, M193 ball ammunition. The ammunition used in the M231 Firing Port
Weapon tests were from varicus lots of US Military 5.56mm M196 tracer ammunition.

Two standard M16A1 Rifles and two standard M231 Firing Port Meapons were used
testing.

i Scope of Testing

The scope of these tests was limited to the types of tests in which plastic
magazines have historically demonstrated poor performance. A total of 19,920 rounds
of 5.56mm ammunition were expended during these tests in accordance with the test

- schedule presented in Table 1. Using the M16A1 Rifle, 6,240 rounds of M193 ball
ammunition were used to test plastic magazipes and 2, 160 rounds were fired using
metal magazines as a control group. Usina the M23] F1r1nq Port Weapon, 11,520
rounds of M193 tracer ammunition were used to function test the plastic magazines.

Table 1. Plastic magazine scope of testing

Test Rounds exnended
(u_ ) - 4
Initial Inspection 0]
Drop test O
High temperature (+160°F) 18(;
Low temperature (-559F) 180
Cyclic temperature/humidity 240
Chemical compatihility test 1,320
Function test, plastic, M16AI] 4,320
Function test, metal, M16Al 2,160 :
‘Function test, plastic, M23] ! 11,520
TOTAL 19,920
Initial Inspection it L

Uoon receipt, all of the plastic macazines were inspected for damaqes, flaws,
comnleteness of the assembly and quality of workmanship. A1l magazines were ac-
ceptable, and therefore, were numbered.
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The overall outside width at the mouth was measured at a point 1.150 inches
from the rear edqe of each mzqazine (Dimension "A" in Fiaure 1), and 1.125
inches down from the top of the feed lips.

The .distance between the feed 1ips was measured at a point .115 inch from
the inside rear edge of the macazine (Dimension B-1 in Fiqure 1), and at a point
0.850 inches from the rear edge, (Dimension B-2 in Figure 1).

Drop Test

Ten maaazines from each manufacturer were selected for this test.” All were
Joaded with 30 rounds of M232 dummy ammunition. Four loaded manazines were con-
ditioned at +160°F, four at -550F, and two at ambient temperature for four hours.
A11 drops were made from a five foot heiaht onto a %-inch thick steel plate.

A fixture was used to insure proper contact between macazine surface and steel
plate. Magazine temperature was maintainec between drops by reinserting in the
temnerature chamber. ' Each maaazine was dronped in the followino sequence and
renveated four additional times:

. Drop loaded macazine on feed 1ips

Drop loaded magazine on base

Drep loaded macazine on each narrow side (thickness)
Drop loaded maocazine on either side.

SNy =

After each drop, the macazines were inspected for expelled rounds and ma-
terial failure. At the end of the test, all maaazines were test fitted in an
M16A1 macazine well, and critical dimensions were measured at ambient tempera-
ture for both loaded and unloaded conditions. Three undamaned maqazines from
each manufacturer were selected, loaded with 30 rounds of M193 ball amuunition,
and fired in the burst mode at ambient temperature. '

High Temperature Test

Six magazines from each manufacturer were selected for this test. Four
were loaded with 30 rounds of M232 dummy ammunition. Two magazines were not
loaded. A1l maoazines were subjected.to a 48 hour conditionina period in an en-
vironmental chamber at +160°F  30F with a relative humidity less than 15%.

After completion of the 48 hour conditioning cycle, all macnazines were test
fitted into the magazine well of an M16A1 Rifle. After the macazines were cooled
to ambient temperature, critical dimensions, defects, deterioration, and expelled
rounds were noted. Three magazines from each manufacturer were selected, loaded
with M123 ball ammunition, and attempts made to fire the entire complement of
each in short bursts.

-

Low Igmperature-Test

_ij heretofore untested magazines from each manufacturer were selected,
conditioned for 48 hours and tested as in the hiah temperature test (paraaraph
5) except that the conditionina chamber was maintained at -550F + 30OF.

(#%)]
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Cyclic Temperature/Humidity/Test

‘Six heretofore untested magazines were selected and loaded as in the hiah tem-'
perature test (paragraph 5). These magazines were then placed in a cyclic temper-
ature/humidity chamber and conditioned for ten days in accordance with the 24 hour
cycle shown in Table 2. .Cn the sixth day of conditioning, each sample was test
fitted in the MI6A1 magazine well, inspected for flaws, cracks, distortions and
expelled round. Critical dimensions were measured and recorded along with devia-
tions noted durina inspection. At the conclusion of the test, the samples were
returned to ambient temperature and the above procedure repeated. Four magazines _
were selected, loaded with M193 ball ammunition and attempts made to fire the entire '
complement of each in short bursts.

Table 2. Temperature/humidity conditionina 24 hour cycle !

LH e

Hours Temperature (FO) Relative humidity (%) ]
2 . Increase to 105 30

16 105 - 90
2 Decrease to. 70 : 95
4 70 : 95

(Repeated nine more cycles - ten (10) days total)

Chemical Compatibility Test

Twenty-two heretofore untested magazines from each manufacturer were selected
for this test. Eleven were loaded with 30 rounds each of M232 dummy ammunition and
eleven were left unloaded. One loaded and one unloaded sample was placed on its
base in a container at room temperature. The container was filled with chemical
to completely immerse the samples and then covered. The container was stored at
ambient temperature and humidity conditions and moderately agitated by shaking once
each day for seven days. At the end of this period, samples were removed, excess
chemical wiped off, rinsed with distilled water and dryed with a cloth. They were
then inspected for crazing, swelling, signs of deterioration and expelled rounds.
They were then test fitted in the magazine well of an M16A] Rifle and critical
dimensions measured and recorded, All undamaaed magazines were loaded with M193
ball ammunition and fired in short bursts from the M16A1 Rifle. The chemicals uti-
lized are as follows:

Insect repellent (0-1-503E)7 .
Gasoline - 90 Octane (commercially acquired)
Lubricating oil (VV-L-800A)

Dry cleaning solvent (P-0680)

Bore cleaner (MIL-C-372B) :
Lubricant, semi-fluid (Auto Wpns) MIL-L-460008

N IS W~




Jet fuel JP4

Lubricating oil, Weapons (LAW) MIL-L-14107

Carbon removing compound PC 111

Solid Film Lube MIL-L-461147 :
Cleaner, Lubricant, Preservative (CLP) MIL-L-63460

—
— OO 0O~

Function Test

: Fifty-four magazines, e1qhteen plastic from each manufacturer and eighteen
‘metal heretofore untested magazines were selected for this test. Using the stripper
bar, each magazine was fully loaded with 30 rounds of MI93 ball ammunition. Rifles
nd/or magaz1nes and ammunition were conditioned as required to the temperatures
1nd1cated in Table 3 prior to test firina. Each was test fired in the semi-auto-
A LC ourst (approximately 3 rounds) and full automatic modes. A total of 6, 480
rounds were tired during this test. Malfunctions were recorded and critical di—

~mensions measured at ambient temperature after firing was completed. -

Table 3. Firing schedule

Magazine, amnunition, and rifle ambient temperature

6 plastic magazines each manufacturer
6 metal magazines

Metal maqazines Plastic magazines

Mode total rounds fired total rounds fired
Semi-auto 240 480
Burst 240 480

Full-auto 240 ; 480

Magazines and ammo +160°F, rifle ambient

" 13 nlastic magazines each manufacturer
3 metal magazines

Metal maaazines Plastic magazines

Mode total rounds fired total rounds fired
Semi- auto 120 240
Burst 120 240

Full-auto 120 24N



Table 3. (Cont)

Magazines anc ammo —SSOF, rifle ambient

3 plastic magazines each manufacturer
3 metal magazines

oLy

tetal macazines ' Plastic magazines

Mode total rounds fired total rounds fired
Semi-auto 120 240
Burst 120 240
Full-auto 120 . 240

Magazines, ammo and rifle +160°F

3 ﬂ1astic magazines each manufacturer
3 metal magazines
: ‘etal magazines Plastic magazines
Mcde total rounds fired total rounds fired
Semi-auto 120 220
Burst 120 240
Full-auto 120 240
Macazines, ammo and rifle -550F
3 plastic magazines each manufacturer
3 metal magazines
Metal magazines Plastic magazines
Mode total rounds fired total rounds fired
~ Semi-auto 120 240
Burst ! 120 _ 240
Full-auto : 120 260
TOTAL 2,160 4,320
Materials |

The following materials, equipment and instrumentation were used in conducting

these tests: 5

1. Rifles, MI6A1, Cal 5.56, two each S/N 4219892 and 4696138.

2. Firing Port Weapons, Cal 5.56, two each, S/N 5330322 and 530137E.

3. Magazine, plastic, Orlite Engineering Company and Howard Enterprises,
Inc., (GAPCO) '




Cartridge, Caliber 5.56mm M1293, ball.
Cartridae, Caliber 5.56mm M196 tracer.
Cartridge, Caliber 5.56mm M232 dummy.

Insect repellent 0-I-503E.

Gasoline - 90 Octane - commercially acauired.
Lubricating 0i1, VV-L-800.

- Dry cleaning solvent P-D680 - commercially acquired.

Bore cleaner MIL-C-372B.

Lubricant, semi-fluid Auto Weapons MIL-L-46000B.

Jet Fuel JP4.

Lubricating 011 Weapons: (LAW) MIL-L-14107.

Cleaner, Lubricant, Preservative (CLP) MIL-L-634€0.
Carbon Removino Compound - P-C-111D Type II.

Solid Film Mube MIL-L-46147.

Chamber, Environmental, Conrad MDL TR-24-1-1, S/N 7793.




RESULTS

General

The results are based on the following data and the observations of test
personnel.

Initial Inspection

Seventy-four magazines of each manufacture were received, inspected, and
found to be satisfactory for use in this test. The plastic magazine has been de-
signed for use with 5.56 ammunition. The M196 Ball Ammunition was lozded either
manually or by use of a stripper bar and fired in the standard M16A1 Rifle. The
M193 Tracer Ammunition wes manually loaded and fired in the M231 Firina Port Wezpon.
The maaazine assembly consists of five component parts: the plastic housing (two
halves "welded" together), the plastic follower, the plastic floor plate, and the
metallic follower spring. Photoaraphs of the Orlite and GAPCO Migazines are shown
in Figures 2 through 5. ; ]

Test Data

The results of the general tests combined with function tests using the
M16A1 are presented in Tables 4 through 34. Photographs of failed magazines are
shown in Figures 6 through 12.
'/,’/Q . .

In the followina tables, a failure is defined as any condition which
renders the macazine incapable of accomplishing its assianed function.

The definitions of the malfunction abbreviations used in the Tables are
shown below, and have been extracted from "Material Test Procedure for Hand and
Shoulder Weapons'" MTD 3-2-058.

Malfunction Abbreviations

FF - Failure to Feed
~ FX - Failure to Extrect
FBR - Failure of bolt to remain at rear after last round
BOB - Bolt overrode base of round in feeding from majazine
L1 - Light indent on cartridge primer
FFR - Failure to Fire i .
BCS - Bolt catch stopped forward movement of bolt.before last round of
magazine was fired
BLE - Bolt lacked sufficient energy to force round from mzgazine
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Table 4. Results of +160°F mag. & ammo. high temp. drop tests

(Orlite) :
Sequence 1 _
Mag Cond. @ i - Rear Front Flat Side
No. +160°F Lips Base Edge - - Edge (Left)
31. 0K NE (1) (3) (1) (3)
32U 0K NE (1) (1) (3) (3)
33" 0K (1) (2) (2) (3) (5)
34, 0K (1) (1) (2) (3) (2)
Sequence 2 | 3
31. 0K, (2) (1) (1) (1) (4)
32" 0K (1) (1) (5) (5) (5)
330 0K (1) (1) (3) i 7)) (53
34 0K (A (4) (2) (2) (4)
Sequence 3
Byl 0K (3) NE (7) 11 failed n
32. oK (3) (1) (5) (5) *(8)
33. 0K {3/ (3) (4) (2) (10)
34, 0K (2) NE (8) (8) (5)
Sequence 4; .
37 i 4 s 4 = i
%0 0K (5) (5) (7) - (1) failed? f
33 0K (29 failed® % - i -
B s 0K **NE *(4) (9) (7) failed? =

NE - No effect

( ) - Number of rounds expelled

- Magazine dropped w/29 rounds - one round expelled upon removal from
temperature chamber

- Magazine dropped w/27 rounds - three rounds expelled upoon removal from
temperature chamber

1 - 1/8 inch crack, left feed” Vip (rear)

2 - 1 inch crack, right front ‘edge

3 - % inch crack, riahnt front edge

4 - 1/16 inch crack, right feed 1ip (rear)
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Table £ Results of +160°F mag. & ammo. high temp. drop tests

(GAPCO)
Sequence 1
Mag.  Cond, @ Rear Front  Flat side
No. +160°F Lips ‘Base Edge Edge (Left)
31. 0K NE (e NE (3) (2)
32. 0K * (1) (1) NE 4)
33. oK NE (2) (1) (1) ; 3)
Ak 0K NE (2) NE (1) (3)
Séguence 2 :
31. 0K 1 failed - - ) - =
32. 0] 1 failed AT = = 3 -
33. G Kelies 1 failed - - - -
34. oK 1,2 failed - - - -
ME - No effect
() - Number of rounds expelled
* - chip on floor plate catch slot
1 _ Rounds wedged side by side, magazine expanded
2 - 1, inch crack rear seam (top)

Note: Extreme difficulty experienced in loading specified rounds in magazines
as indicated below:

Maqazine Number Round Number
31 " 30
33 28
34 2900
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Results of -550F maa. & ammo. low temo drop tests

Table 6.
Sequence 1
Maa. Cond. @
No.. -55°F Lips
19 - 0K NE
20 0K NE
21 0K NE
2254 0K NE
Sequence 2
19 0K o NE
20 0K (1)
21 oK NE
22 0K failed3
Seauence 3
19 0K -
20 NK (1)
21 0K -
22 0K -

NE - No effect "
Number of rounds exnelled "~
5 inch crack right rear edae
2% inch crack riaht front edage
3% inch crack left front edce
3/8 inch crack left lip (rear), 5 inch crack left rear

()

Bw =
] ] 1

=

(Orlite)

23

Rear
Edae

(2)
1)

(3)
NE

fai1ed1

(1)
(1)

(1)

edae

Flat side
(Left)

(4)
(3
2) -
()

—
—

(5)
(6) failed

2



Table 7. Results of -55°F mag. & ammo. low temp droo tests

(RAPCO)
Seauence 1
Mag. Cond, @ Rear Front Flat side-
No. -559F Lins Base Edae - Edae | (Left) i i
190 L oK NE NEE: 300 Fanded it it i
20 0K (30) failed? - e - -
21 0K AL Il B VR o 1o -8 B e ke tin At -
22 0K NE NE NE ' o= (3)
.Sequence 2 ‘ i
19 = 2 . 4 4 <
20 - 2 = < A i
21 - - - - - -
22 0K NE NE (1) (1) (3)
Sequence 3
19 - - - - - -
20 - . L U L g
21 = il i ! y 4
22 . 0K failed’ L= - e -
NE - No effect
(.) - Number of rounds expelled :
1" - Broken follower, 1/8 inch crack floor plate catch slot (front), 5% inch

crack down ‘rear seam
- €& inch crack down rear seam
- 5% inch crack down rear seam
- 2 inch crack down rear seam
- 1/8 inch crack floor plate catch slot (front)

* PwMN

Note: Extreme difficulty exnerienced in loading 30th round in all maaazines.

r,’/‘
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Sequence |

Mag. No.

69.
70.

Seguence-Z

" 69.
70.

Sequence 3

69.
70.

Seqﬁence 4

69.

70.

Sequence 5)

69.
70.

—
=
— M
===

No effect
Number of rounds exoelled

1% inch crack rear edae (unper richt)
3/4 inch crack right feed 1ip

% inch crack right fe

Table 8.

—
-
j=]
v

=
mim

NE
(1)

NE
NE

(2)
NE

Results of ambient temn. drop tests

(Orlite)
Rear Front Flat Side
Base Edge Edge . (Left)
(1) | (2) ) (1)
(2) (1) (S 2L sde)
(2) *(1) (3) (3)
(1) (3) (3) (3)
(1) (3) (2) (4)
(1) (1) (3} (3)
(1) (1) LB (1)
1) (3) (8)failed i

ed 1ip (rear)
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SN

Note:

Table 9.

****x _ Chip upper front edge
- 2 inch crack rear seam
: - 4 inch crack rear seam

Results of ambient temn. drop tests

26

(GAPCO)
Sequence 1
Rear
Maa. No. Lips Base Edge
69. e NE (3)
70. * (1) (1)
Sequence 2
69. NE (1) NE
70. NE (1) s (3)
Sequence 3
69. NE NE (2)
70. NE (2) (3)
Sequence 4
69. (26)faﬂed12 i g
“70. (30)failed - -
NE - No effect
() - Number of rounds exoelled
* - Chip bottom plate catch slot
** _ Chip rear .edge left center reinforcina rib
**x* _ Chip rear edge riaht center reinforcing rib

Fronte
Edge

NELh

(5)

NE
****(2)

Flat side

y !Left!

Extreme difficulty experienced in loading 30th round in magazine
number 70
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Table 16.

Results of chemical compatibility tests

1

(LAW) MIL-L-14107

33

(Orlite)
_ Mag. Fit

Mag. Before After Rd.

No. Condition Chemical % Immersion Immersion No. Malfunction
1. Unloaded Insect repellent 0-1-503E Normal Norma1 - None
2. Loaded Insect repellent 0-I-503E Normal Normal 30 FBR
3. Unloaded .Lubricant, semi-fluid Normal Normal - None

| (auto wpns) MIL-L-460008
4. Loaded Lubricant, semi-fluid Normal Normal - None
(auto wpns) MIL-L-460008B
5. U@1oadep Jet Fuel JP4 Normal Normal - None
6. Loaded: Jet Fuel JP4 Normal NormaT - None
7. Unloaded Bore cleaner MIL-C-3?ZB Normal Normal - None
8. Loaded Bore cleaner MIL-C-372B Normal Normal - None
9., Unloaded Gasoline 90 Octane Normal Normal - None
10. Loaded Gasoline 90 Octane_ Normal Normal - None
MI6A1 S/N 4219892
57. Unloaded Dry cleaning solvent Normal Normal - None
P-D680 !

58. Loaded Dry cleaning solvent Normal Normal - None

-P-D680
59. Unloaded 'Cleaner, lubricant. pre- Normal Normal - None

servative (CLP) MIL-L-63460 _ :
. 60. " Loaded Cleaner, lubricant, pre- Norma1l Normal - None
: : servative (CLP) MIL-L-63460
67. Unloaded Lubricating oil, Weapons Normal Normal - None
(LAW) MIL-L-14107

68. Loaded Lubricating oil, Weapons Normal Normal - None

e 8 g o e



Table 16. (Cont)

M16A1 S/N 4696138

Mag. Fit

Mag.- Before After :

No. Condition Chemical Immersion Immersion Malfunction

71. Unloaded Solid film lube Normal Normal 5 BOB*
MIL-L-461147

72. Loaded Solid film lube Normal Normal BOB*
MIL-L-461147

73. Unloaded Lubricating oil Normal Normal None
. (VV-L-800A)

.. Loaded Lubricating 0il Normal Normal None

(VV-L-800A)

75. Unloaded Carbon removing com- Normal Normal None
pound PC111

76. Loaded Carbon removing com-  Normal Normal None

pound PC111

* Magazine follower jammed
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Table 17. Results of chemical compatibility tests
(GAPCO)
M16A1 S/N 4219892
Mag. Fit

Mag. Before After Rd.

No. Condition Chemical Immersion Immersion No. Malfunction
1. Unloaded Insect repellent 0-I-503E Normal Normal - None
2. Loaded Insect repellent 0-1-503E  Normal Normal - None
3. Unloaded Lubricant, semi-fluid Normal " Normal - None

: (auto wpns) MIL-L-460008 X
4. Loaded Lubricant, semi-fluid Normal Normal 1 BLE
(auto wpns) MIL-L-460008
5. Unloaded Jet Fuel JP4 Normal Normal - BLE

61 Loaded Jet Fuel JP4 Normal Normal - None
7. Unloaded Bore c]eaner_MIL-C—S?ZB Normal Normal - None
8. Loaded  Bore cleaner MIL-C-372B Norma1 Normal - None
9. Unloaded Gasoline 90 Octane Normal Normal - None

10. Loaded Gasoline 90 Octane Normal Ndrma1 - None

M16A1 S/N 4696138
57. Unloaded Dry cleaning solvent Normal . Normal - None
) PD680

58. Loaded Dry cleaning solvent Normal Normal - None
PD860

59. Unloaded Cleaner, lubricant pre- Normal Normal 30 FBR
servative (CLP) MIL-L-63460 j

69. Loaded Cleaner, lubricant pre- Normal Normal - None
servative (CLP) MIL-L-63460

67. Unloaded Lubricating oil, Wpns Normal Normal - None
(LAW) MIL-L-14107

68. Loaded Lubricating oil, Wpns Normal Normal - None

(LAW) MIL-L-14107
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Table 17. (Cont) fen s
M16A1 S/N 4219832

: Mag. Fit -

-Mag. Before After - Rd.- -

No. Condition Chemical Immersion Immersion No. Malfunction

71. Unloaded Solid film lube ~ Normal Normal 2 &4  BOB

MIL-L-461147
72. Loaded. Solid film Tube Normal Normal ] BOB
MIL-L-461147 :

73.  Unloaded .- Lubricating oil VVL-800A Normal Normal - None
74.  Loaded Lubricating oil VVL-800A  Normal Norma1 g None
~/5. Unloaded Carbon removing compound Normal Normal - None

ey PC111 _ '

76. Loaded Carbon removing compound Normal Normal - None

PC11

Note: Extreme difficulty experienced in loading 29th and 30th rounds in
magazine numbers 57, 59, 67, 71, 73, and 75

o e e T




S00°+ €00° + p00" + 200" + ELo"+ 100" - 900"+ 9L
800"+ 100"~ v00" + 100" - _ = €00" + 000° SL
v00°" + L00" + 000° 100" - 900"+ ~ 000 €00" + b
$00= 4=k L00" + 100" + 500"+ = S00° + 200" - gL
900" + €007+ v00°" + 200"+ S00" + (00" + 600"+ ¢l
v00° + 200"+ v00° + -¢00" + = 900"+ y00 "+ L
900" + ¢00° + €00° + 100" - 600" + E005+= LLO"+ 89
200" + G00" + €00"+ 200"+ 5 500"+ =000 L9
0L0"+ 900"+ v00"+ (00" + 600"+ 900"+ 600"+ 09
200" + 000° €00+ 000° ® GLO"+ 100"+ 65
v00°" + 100"+ S00°+ 200" + L00° + 200" + 600"+ 45
600"+ L00" - 200"+ 100" - = _ 800"+ 800"+ LS
L00"+ 600"+ 000° L00"+ 020"+ 200" + y00" + 0l
S00" + 100"+ ¥00" + 100" + 5 €00°+ 100"+ 6
L00" + L00" + 900" + 900" + ¢Ll0°+ 200"+ v00 " + 8
€00° + 200"+ S00" + v00" + e 200"+ ==|00:=% L
€00+ v00" + v00° + 900" + PLO + £00"+ 200"+ 9
800" + b00 " + v00'+ 000" = y00 " + 000" S
L00" + 600"+ L00" + S00°" + L00" - 200" + LLO" - b
500"+ v00 " + €00+ 200" + = 200"+ el - £
200"+ LLO + 600"+ v00" + L10°+ 800"+ Lo+ ¢
G00"+ 200"+ 00"+ 000° 5 ; 0007 = - 100" - L
butaty ButaLy butaiy Butaird SPY- O€ BuLAL 4 Butdiy "ON
4331y aJ0j2ag 4334y 340499 papeo 1931y 340439 "bey
¢-8 ‘uwid -9 "utg (v -wia)
(papeolun) (Ul) YIpiMm |BUIDU] (papeofun) (uL) yiapiM LBULIIX]

UL SoDbURYD awadlx3

: - (231140) | :
§1593 A3t|iqriedwod |edLwayd jo s}ns3y gl 3lqelL




(popeolun) (ul) Yapim [eUADIU]

; Seis
. N

UL Ssobueyd awadlx3

: (L2dYY)
3 A3L[1QL3RAWOD [BIlWAYD 4O S}|NSY

s

‘6l 9LqEL

€00+ 000° 200"+ ouo” L00" - LO0 "+ 3 200"+ 9/
LOO + : ¢00° - LOU"+ LOO" - = 100"+ = L00" - Se
00"+ LuO* - €00+ 000° ¢u0" + LOO + LOO"+ PL
¢00"+ LOO"+ ¢u0" + ouo* : 000" 000° €4
¢00"+ —c00°= [00"+ 00" + LO0"+ SO0+ 900"+ 2L
800" + QU+ 00"+ c00" + = €00+ LOO "+ LZ
L0+ 200°- 200"+ LGO" + S00°+ LO00" - 000° 89
€00-° - €00 - 000" 000" = E00" + (00" - .9
6L0 "+ SLO"+ L00° + oL+ 00"+ £00°+ GO0 "+ 09
L00°+ QU0+ 900" + 900" + = S00° + 200" + 66
G00 "+ " 200+ S00° + £00° + 000° 200"+ €00+ 86
900" - 600" - 00"+ 200" + = 800" + mtc.+ LS
2L+ LLO"+ 900"+ 900"+ 800" - LLO" + 8Q0 "+ 0L
00" + 100" - 00"+ 200" - = L00"+ LQU "+ 6
900" + 500" + S00° + 00"+ c20°= LOO" + c00"+ 8
LOO "+ : LOO "+ €00+ €00+ = LOO" + LOO "+ L
LLO“+ 800"+ 600"+ GO0+ 20" - 800"+ - v00 "+ 9
v 800"+ 2u0° - £00°+ Lo+ = 000" 200" - G
: EL0"+ 600" + £00" + L00" + 020°- 100"+ g0U° - ]
LS _ L0+ 900"+ LOU"+ GO0+ = LOO"+ P0G " - £
W 0L0"+ 2L0" + 800"+ 800 + 000° L00"+ 900"+ é
L00" + 200"+ €00+ €60+ - 000° 1007 L
butaty butaty butaty butdty SPY 0O butdl buLJL4 “ON
4934y 340439 4374y 9404 3¢ papeoy ' 4971y 940} 3¢ DE
¢-g ‘uLg -9 ‘wiq (v "wtq) .

(papeoluf) (UL) YjpLMm [Pu4a}x3




Table 20. Results of function tests, ambient temp.

(Orlite) i
M16A1 S/N 4219892

Firina Seauence
& Mag No. Mode : Round
45 ; - SA =
46 Burst -
47 - Auto ' _ -
46 (sh et
47 Burst -
45 Auto =
(& AN SA -
45 Burst -
4% 1 Auto -
45 ' i SA. -
46:/,  Burst >
47 i Auto 2

Extreme changes in

External width (in)

Malfunction/
Cause/Remarks

Nong
None
None
None
None
None
None
None
None
None
None

None

Firing
Rate

873

857

859

922

Internal width (in)

Mag. Dim. A

No. Unloaded Loaded Dim. B-1 .pim. B-2
45 -.003 (-.001) .+.003 (+.003) .000 (+.003)
46 -.002 a(+1002) +.001 (+.003) -.003 (+.003)
47 ; L0001 (-.002) .000 (+.003) -.002 (-.001)

( ) Loaded one-round
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Table 21. Results of function tests,
. (Orlite)

M16A1 S/N 4696138

-ambient temp.

(N Loaded one round

Firing Sequence ) Malfunction/ Firing
& Maa. No. Mode Round Cause/Remarks Rate
48 | SAl - None
49 | Burst - None
(- 50 Auto - None 789
49 SA - None
50 Qurst - None
48 Auto - None 791
50 : SA - None
48 AR IRS T - None
49 Auto - None 11799
48 SA - ‘None
49 Burst - None
50 ~ Auto - None 818
: (‘ Extreme changes in
: External width (in) | Internal width (in)
Maaq. Dim. A i -
No. Unloaded Loaded Dim. B-1 Dim. B-2
48 : .000 .000 -.003+(-.001) + .002 (+.003)
ROl +.002 -.001 +.004 (-.004) + .001 (+.004)
50 +.001 .000 .00n  (.000) + .001 (+.002)

i e



Table 22. Results of function tests, arhient témnerature
3 (GAPCN) i

Firing Sequence

& Mag. No. Mode
45 SA
46 Burst
47 Auto
46 SA
47 '+ Burst
45 Auto
47 SA
45 Burst
46 Auto
45 SA
46 Burst
47 Auto

M16A1 S/N 4219892

Round

30

30

30

External width (in)

Malfunctioh/
Ceuse/Remarks

None

FBR/Manazine failed to
actuate bolt catch

FBR/Maaazine failed to
actuate bolt catch

FBR/Maqazine failed to
actuate bolt catch

None
None.

FBR/Magazine failed to
actuate bolt catch

None
None
None
None‘.

None

Extreme changes in

4]

Firing
Rate

953

952

Internal width (in} °

Maq. Dim. A

No. Unloaded Loaded Dim. B-1 Dim. B-2

45 +.004 (+.004) +.004 (+.003) + .003 (+.009)
46 +.006 (+.005) .000 (+.003) '.000 {+.q01)
47 +.006 (+.006) +.003 (+.005 + .004 (+.007)

( ) Loaded one round
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Table-23. Results of function tests, ambient tempe
(GAPCO) )

Firing Sequence

P

& Maa. No. : Mode
48. SA
49 ek Burst
50 s Ruto
.49 SA
50 | Burst
48 Auto
- 50 SA
48 Burst
49 Auto
ag SA
49 Burst
50 Auto

M16A1 S/N 4696138

Round

External width (in)

Extreme changes in

Malfurction/
Cause/Remarks

None
None
None_
None
None
Nrne
None
None
None
None
None

None

h

rature

Firina
Rate

930

o
o
o

Internal width (in)

Maa. - Dim. A :

No. Unloaded Loaded Dim. B-1 Dim. B-2
48 o +.005 (+.008) +.005 (+.004) +.007 (+.007)

49 . +.006 (.000) +.003 .(+.003) +.006 (+.003)

st +.007 (+.007) +.006 (+.003) +.009 (+.010)

( ) Loaded one round
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Table 24. Results of function tests, ambient temperature
(Metal magazine)

 MI6A1 S/N 4219892

Firing Sequence : Malfunction/ Firina

- & Mag. No. Mode Round Cause/Remarks Rate
7 : SA i _ ~ None
8 Burst = _ None
9 Auto - None 851
8 SA Ve i None
8 Burst & None
7 Auto - None 832
9 . SA - None .
7 Burst - None
8&3 Auto i i (s None 847
7 f SA - None
8 Burst - None

9 il Auto : None 888
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Table 24. (Cont)

M16A1 S/N 4696138

*Firi ng Sequence Ma1funct10n/ F]T‘Tﬂg

& Maa. No. Mode Round Cause/Remarks Rate
10 g SA - None
11 : Bursf | - ~ None |
12 Auto - None 792
11 ‘ SA - None AN
12 Burst ' < None
10 Auto | w_ . None 836
12 SA 5 None
10 Burst - None
m ' Auto : None 830
10 SA - None
i Burst 4 ~ None
12 Auto - None 788

44
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Table 25. Results of function tests
+160°F Mag. & Ammo., ambient rifle.

: (Orlite)
‘MI6A1 §/N 4219892

Firing Sequence Malfunction/.
& Maq. No. Mode Round Cause/Remarks

Cop i SA . - None

43 S Burst : - - None

44 Auto =i Noné

43 S - - None

44 . Burst e None

42 Auto = ~ None

M16A1 S/N 4696138

44 ~SA - None
42 Burst - None
43 l Auto - None
42 SA - None
43 . Burst - : None
44 ' Auto I | None ;

Extreme chances in

External width (in) Internal width (in)
Maa. Dim. A :
No. Unloaded . _boaded Dim. B-1 Dim._ B-2
4?2 +.016 (+.012) +.016 (+.021) +.019 (+.017)
43 +.015 (+.013) +.011 (+.008) +.019 (+.018)
L4 gl +.017 (+.014) +.012 (+.021) +.022 (+.021)

*

() Loaded one round
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Table 26. Results of function tests
+160°F Mag. & Ammo., ambient rifle

(GAPCO)
= : MI6A1 S/N 4219892

Firing Sequence ; Malfuriction -
.5 Maa. No. Mode Round Cause/Remarks

42 , SA - None

43 SN Burst = | None

44 s Auto = | None

43 SA - None

( 44 Burst ) - None

42 Y Auto - None

Note: Extreme difficulty experienced in loading 29th and 30th rounds in
magazine number 44 (second sequence).

Bl ! M16A1 S/N 4696138

44 SA - None

42 Burst 4 ; FX/notlattributed to maaazine
- 43 Auto - None

42 = HCSA - None

43 ~ Burst - ! None

44 \ " Auto £ None

Note: Extreme difficulty experienced in loading 29th and 30th rounds in
magazine number 43 (third sequence).
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Table 26. (Cont)

Extreme Lhanaes In

External wicth (in)

Internal width (in)

Maa. Dim. A

No. Unloaded Loaded Dim. B-1 . Dir. B-2
e .008 (+.006) +.011 (+.010) +.013 (+.013)
L3 ; +.010 (+.010) +.011 ( .012) +.016 (+.019).
g +.007 (+.006) +.012 (+.012) +.015 (+.017)

( ) Loaded one rounc

47
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Table 27. Results of function tests
+160°F Mag. & ammo., ambient rifle
(metal magazine)

M16A1 S/N 4219892

Malfunction - Firing

Firing Sequence ;
:& Maa. No. w8 SMode: Round Cause/Remarks Rate
4 SA = None -
5 £ Burst - None
6 - Auto - None ; 880
5 SA ' - None
6 Burst ; ,°H None
4 Auto - None : 879
M16A1 S/N 4696138
6 SA - None
(Vi GBS = None
5 ' Auto - ~ None
L i SA - None 784
5 Burst - None

G i Auto - None 757

4A




Table 28.

Results of function tests
_550F Mag. & ammo., ambient rifle

~(Orlite)

M16A1 S/N 4219892

5

( ) Loaded one round

(+.002)

49

Firing Sequence : Malfunction/
& Maa. No. Mode Round Cause/Remarks -
39 SA - None
40 Burst = None
41 - Auto = None
40 SA - None
41 Burst - None °
39 Auto - None
M16A1 S/N 4696138
41 SA e None
39 Burst - None
40 Auto - None
39 SA - None
40 Burst - None
Al L Auto - - None
Extreme changes in
External width (in) Internal width (in)
Mag. Dim. A E i
No. Unloaded Loaded Dim. B-1 Dim. B-2
39 .000 (-.001) +.005 (+.005) +.003 (+.004)
40 .000 (+.002) +,002 (+.004) .000 (+.001)
41 +.002 +.006 (+.003) +:006 (+.008)




Table 29. Results of functi
-550F mag. & ammo., ambie
(GAPCO)

on tests
nt rifle

M16A1 S/N 4218892

Firing Sequencé

& Mag. No.

40
41
39

ﬁfk’\i

40
41
39

Note:

41

39

ol

. 40
39

4n

4]

Note:

Mode Round
‘Burst -
Auto i -

SA 30

SA -
Burst i -

Auto -

Extreme difficulty experienced in
magazine number 39 and 41 first se

MI16A1 S/N 4696138

Malfunction/Cause/Remarks

None
" None

BCS/Magazine exnelled round and
activated bolt catch

None
None

None

loading 29th and Bﬁth rounds in

quence, 40 and 41 second sequence.

SA 30
Burst -
Auto -
SA 1
Burst -
Auto 30

Extreme difficulty experienced in
maaazine number 39, 40, and 41 fir

BCS/Maaazine expelled round and
activated bolt catch

None
None

BCS/Manazine exnelled round and
activated bolt catch

None
BOB

loadina 29th and 30th rounds in
st sequence, 40 second sequence.




Table 29. (Cont)

at

Extreme chanaes in

External width (in)

Internal width (in)

Mag. Dim. A

No. Unloaded Loaded Dim. B-1 Dim. B-2

39 +.001 (+.002) +.002 (+.005) +.008 (+.009)
40 +.004 (+.008) +.004 (+.015) +.011 (+.005) |
a4 +.007 (+.006)

( ) Loaded one round

51
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Table 30. Results of function tests
-559F Mag. & ammo., ambient rifle
(metal magazine)

MI16AT S/N 4219892

Firing Sequence | Malfunction/ - Firina

& Maqg. No. Mode Round Cause/Remarks Rate
1 : SA - None
2 : Burst - None
3 Auto o None 830
2 SA - None
3 Burst - None
1 . Auto - None 820

M16A1 S/N 4696138

3 ; SA . - None

I I Hurst - None :

2 Auto - : None _ 734
1 SA 11 LI/Not attributed to mag.

2 J Burst - None

3  Auto . - None iSon
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Table 31. Results of function tests
+1609F Mday ammo., & rifle
(Orlite)

M16A1 S/N 4219892

Firing Sequence

Malfunction/Cause/Remarks

& -Maa. No. - Mode Round
54 SA -
55 Burst -
56 | Auto -
55 SA -
56 Burst -
54 Auto =

M16A1 S/N 4696138

56 SA -
54 Burst =
55 Auto =
54 : SA 2
55- Burst .—
56 Auto -

Extreme changes in

Exterral width (in)

None
None
None
None
None

None

None
None
None
None
None

MNone

Internal width (in)-

Mag. Dim. A -

No. Unloaded Loaded Dim. B-1 Dim. B-2

54 +.021 - (+.020) +.012 (+.016) +.028 (+.023)
55 ¥.022 (+.021) +.013 (+.014) +.025 (+.022)
56 +.024 (+.022) +L01? (+.014) +.030 (+.029)

( ) Loaded one round
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Firina Sequence
& Maq. No.

54
55
56
55
56
54

Note:

56

54 =

55

54
55
56

Note:

fr

Table 32. Results of function tests
+160°F Maa., ammo., & rifle
(GAPCO)

M16A1 S/N 4219892

Mode Round Malfunction/Cause/Remarks
SA - None
" Burst - - . . None
Auto - . None
SA - " None
Burst IR None
A
Auto .- " None

Extreme difficulty experienced in loadina 29th & 30th rounds
in magazine 54 first sequence, 54 and 55 second sequence.

M16A1 S/N 4696138

SA - None

Burst 30 BCS/maaazine expelled round and
: activated bolt catch
Auto 30 BCS/magazine expelled round and
activated bolt catch
SA - None
Burst 2 ~ None
Auto - BCS/magazine expelled round and

activated bolt catch

Extreme difficulty experienced in loading 29th & 30th rounds in
maaazine 54 second sequence. :




Table 32. (cont)

External width (in)

. Extreme changes in

Internal width (in)

Mag. Dim. A

No. Unloaded Loaded Dim. B-1 Dim. B-2
54 4,007 (+.007) +.009 (+.004) +.015 (+.018)
5o | (+.015) +.013 (+.015) +.018 (+.018)
56 +.015 (+.018) +.010 (+.011) +.015 (+.016)

( ) Loaded one round

A
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Table 33. Results of function tests
+160°F Mag., ammo, and rifle
(metal magazine)

M16A1 S/N 4219892

Firing Sequence

& Maa. No. Mode Round Malfunction/Cause/Remarks
50 SA ; None
55 " Burst - : None
BB Auto - . None
55 SA - ~ None
56 Burst - None
54 i : e None

M16AT S/N 4696138

56 SA 29 BLE
54 Burst . - J : Nﬁne
55 Auto - None
54 SA 4 LI - not attributed to magazine
55 Burst - " None
56 i Auto = oA _. : None
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Table 34, Results of function tests
-559F Mag., ammo. and rifle
! (Orlite)

M16A1 S/N 4219892

Firing Sequence .
% Maa. No. . Mode Round Malfunction/Cause/Remarks

51 SA 3&4 FF/B0OB/Bolt overrode base of round
in feedina from magazine.

LY

52 Burst L " None
53 Auto - { None !
52; SA - - None
51 Rurst - j None

53 : Auto 2 ~ None

M16A1 S/N 4€56138

53 SA : - : ~ None
5 Burst = None
52_ Auto - None
SRl SA i - None
52 Burst - iy None
53 Auto - None

Extreme chanaes in

External width (in) Internal width (in)
Maa. Dim. A <
No. Unloaded : Loaded Dim. B-1 Dim. B-2
51 Y -.002 (+.001) +.0Q6 (+.003) +.011 (+.013)
. 52 +.006 (+.002) +.005 (+.002) +.008 (+.008)
53 . +.007 (+.008) +.004 )+.005) +.004 (+.006)

( ) Loaded one round
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0 v Table 35. Results of funﬁtion tests
-550F Mag., ammo. and rifle
(GAPCO) -

M16A1 S/N 4219892

.Firinq Sequence '
& Haq._No. Mode Round Malfunction/Cause/Remarks

51 SA - None
Bl Burst 30 BCS/mag. expelled round and
i : activated bolt catch
53 ' Auto - : None
< 52 : SA - None
53 Burst - ot None.
51 | Auto : - None

Note: Extreme difficulty experienced in loading 29th and 30th rounds in
macazines 51 and 52 first and second segquence.

M16AT S/N 4696138

53 SA e g0 © FF/BOB
51 Burst - None
52 Auto : 2 Mag. failed/broken 1ip all rds
expelled
all : _ SA - : None
(‘ 52 ; Burst Not tested ' ~
s _ Auto - . None

Note: Extreme difficulty experienced in loading 29th and 30th rounds in
magazines 51 and 52 first sequence, 51 and 53.second sequence.’
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Table 35.

Extreme changes in

External width (in)

Internal width (in)

Mag. Dim. A j

No.. Unlozded Loaded Dim. B-1 Dim. B-2

51 +.003 (+.003) +.006 (+.005) +.015 (+.011) .
52 +.023 = e U

53 +.002 (+.002) +.004 (+.004) +.008 (+.0083)

( ) Loaded one round
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- Firing Sequence
& Mag No.

51
52
53
52
53
51

53
51
52
5]

M52
53

Y
A

Table 36. Results of function tests

-550F Mag.,

Mode

SA
Burst
Auto
SA
Burst

Auto

SA
Burst
Auto
SA
Burst

Auto

ammo., and rifle

(metal magazine)

M16A1 S/N 4219882

Round

M16A1 S/N

4696138

Malfunction/Cause/Remarks
None |
None
None
None
None

None

None
Noné
None
None
None

None

T T T L
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Results of Magazine Function Test in M231 Firing Port Heapoﬁ

The magazines of both manufacturers were also tested in ‘the M231 Firing
Fort Weapon. Cue to the fact that this weapon utilizes the same maaazine &s

" the M16A1 Rifle, but has a much higher firing rate, any oeneral use of plastic

macazines would require corpatibility with the M231.

- Six magazines of each manufacture and a total of 11,520 rounds of 5.£6
M193 tracer ammunition were used in cenjunction with two weapons in toth the burst
and automatic fire modes, and were fired from both the fixed mourt and hand held
position. 5,760 rounds were fired”ifi each mode. R

.

The results of the tests are presented in Tables 37 and 38.

61
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. Table 37. Results of magazine tests in M231 firing port weapon, ambient temp.

(Oriite] . s
M231 S/N 5301378 mounted
Firing Sequence & A Malfunction/
Mag. No. ldocde Round Cause/Remarks
63 Burst ———— None
64 Auto ———- None
64 Burst ——— None
630 : Auto - None
61 ! Ruto -——— None
62 ] Burst - ———- : hone
63 Auto -——— - None
64 Burst ——— j None
65 | Auto ——— Mone
M231 S/N 5330322 mounted
61 Burst ——— ¥ None
62 Auto -——— None
63 Burst - : MNone
64 Auto -— None
65 Burst ; B None
M231 S/N 5301378 mounted v
61 - Auto e ——— None
62 Burst —— None
63 Auto ——— None
64 Burst _— MNone
65 : Auto -——— MNore
(: M231 S/N 5330322 mounted
62 i Auto) . St len o s INO e i
61 Burst -——— Mone
64 Auto ——— Fone
63 : Eurst -— ! Hone
65 Burst -——— e Hone
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M231 S/N 5330322 rand he

Table 37.

1d

Firing Sequence &
Mag. No.

61
62
63
64
65
66

M231 S/N 5301378 hand he

Mode

Auto
Burst
Auto
Burst
Auto’
Burst

1d

62
63
64

M231 S/N 5330322 hand he

Auto
Burst
Auto

Burst
Auto
Burst
Auto
Burst
Auto
Burst .- .. °®
Auto

Burst

1d

66
61
62
» 63
64
65

M231 S/N 5301378 mounted

Auto
Burst
Auto
Burst
Auto
Burst

61
62
63
64
65
66

Auto
Burst
Auto
Burst
Auto
Burst

63

(Cont)

Round

Malfunction/
~ Cause/Remarks

Mone
None
None
None
None
o None

None

None
FX/Not attributed to
" maaazine, broken

extractor

None

None

None

None

None

Hone

None

MNone

None

None
None
None
None
None
None

None
Mone
None
Mone
None
None
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Table 37.

M231 S/N 5330322 mounted

Firing Sequence &

Magq.

62
63
b4
65

61

M231S

No. -

.

66

Mode

Auto
Burst
Auto
Burst

Auto -
Burst’

63
64
65
66
61
62

/N 5301378 mounted

AUt

Auto
Burst

Burst
Auto

IBurst

M231 S

64
65
66
61
62
63

M231 S

/N 5330322 mounted

/N 5301378 mounted

Auto
Burst
Auto
Burst
Auto
Burst

65
66
61
62
63
62

M231 S

/N 5330322 mounted

Auto
Burst
Auto
Burst
Auto
Burst

66
61
62
63
6L
65

Auto
Rurst
Auto
Burst
Auto
Burst

64

(Cont)

Round

———-

v

Malfunction/
Cause/Remarks

_None
None
None.
None
None
None

None
None
None
None
None
- None

None
None
None
None
None
None

Naone
None
None
None
None
None

None
None
None
None
Mone
None

1
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M231 S/N 5301378 mounted

Table 37.

Firing Sequence &
Maa No.

. 61
=62
63
64
65
66

o

M231 S/N 5330322 mounted

Mode

Auto
Burst
Auto
Burst
Auto
Burst

62
63
64
65
66
61

M231 S/N 5301378 mounted

63
64
65
66
61
62

Auto
Burst
Auto
Burst
Auto

. Burst

Auto
Burst
Auto
Burst
Auto
Burst

231 §/N 5330322 mounted

64
65
66
61
62
63

Auto
Burst
Auto
Burst
Auto
Burst

M231 S/N 5301378 mounted

65
66
61
62
63
64

Auto
Burst
Auto
Burst
Auto
Burst

(Cont)

65

Round

Malfunction/

Cause/Remarks

None
None
None
Naone
- None
None

None
Mone
None
None
None
None

None
Mone
None
None
None
None

None
None
None
None
None
None '

None
None
None
None
~ None
None



Table 37.  (Cont)

M231 S/N 5330322 mounted

~Firing Sequence & Malfunction/

Maa. No. ‘Mode Round Cause/Remarks
- 66 Bl Auto y -—— None
61 ~ Burst ———- . None
62 Auto -———- None
63 Burst -— - None
64 j E - Auto ——— None i

65 Burst F -——— None

M231 S/N 5301378 mounted

\( : 61 Auto -——— None
" 62 Burst -———- None
63 : Auto o= None

64 Burst - L e None

: 65 j Auto T e None

" 66 Burst e None

M231 S/N 5330322 mounted

62 ' Auto ——=- : - None
63 Burst —— None
64 : Auto ———— None
65 . (- Bupst ---- None
66 Auto -—-- None
61 - Burst - None

M231 S/N 5301378 mounted

b
C 63 Auto ———— - None 7
64 Burst -—-- : None
65 Auto -—— None
66 Burst -———- None
61 ~Auto -—-- None
62 Burst -———- None
M231 S/N 5330322 mounted L
- -
64 | Auto : -—-- None
65 Burst -———- None
66 Auto -———- None
61 : Burst ——— None
€2 Auto -——- None v
63 Burst -——— None
“ 66
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Table 37.
M231_S/N 5301378 mounted
Firing Sequence & |
Maa. No. Mode
65 Auto
. 66 Burst
61 Auto
62 Burst
63 Auto
64 S Burst
M231 S/N 5330322 mounted
66 Auto
61 Burst
62 Auto
63 ] Burst
64 Auto
65 Burst
M231 S/N 5301378 mounted
61 Auto
62 Burst
63 Auto
64 - Burst
65 Auto
66! Burst
M231 S/N 5330322 mounted
62 : Auto
63 Burst
64 Auto
65 : Burst
66 Auto
6.7 Burst

M231 S/N 5301378 mounted

e Auto
64 Burst
65 Auto
66 Burst
61 - Auto
62 Burst

67

(Cont)

Round

3N

-

Malfunction/i -
CausefRemarks

Hone
None
None A
None  /iimss
Mone
None

None
None
None
None
None
None

Mone
None
None
None
_ None
None

FBR
None
None
None
.None
None

None
None
Mone
None
none
None




e

M231 S/N 5330322 mounted

Fr e

Table 37.

Firina Sequence &
Maa. No.

64
65

M231 S/N 5301378 mounted

* Mode

Auto
Burst
Auto
Burst
Auto-
Burst

65
66
26]]
62
63
64

Auto
Burst

Auto |

Burst
Auto
Burst

M231 S/N 5330322 mounted

66
6]
62
63
64
65

Auto
Burst
Auto
RBurst
Auto
Burst

68
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(Cont).

Round

130

'Ma1function/
Cause/Remarks

FBR
None
. None
None
None
None

None
BOB

None
None
Norie
None

None
None
None
None
None
None




Table 38. Results of magazine tests in M231 firing port weapor, ambient temp.

(GAPCO)
M231 S/N 5301378 mounted
Firing Sequence & : T
Maa. No. Mode Round Malfunction/Cause/Remarks
18 Burst 1 et e BaRNE
30 FBR/BCS/Round expelled from raa. j
157/ Auto 307 FF/Round expelled from magazine and
A jammed between bolt & charaging
handle
M231 S/N 5330322 mounted
17 ‘Burst —eas None
18 : Auto -—— Mene
17 : Auto 30 FBR
18 Burst -—-- Mone
= 6.3 eh Auto -———— None
64 Burst -———- None
65 Auto ——— Mone
M231 S/N 5301378 mounted
17 Burst ——— None
18 Auto ——— _ None
63 Burst 30 ~ BCS/Round expelled from magazine
64 - Auto -———- : None
65:: Burst 30 . BCS/Round expelled from magazine
M231 S/N 5330322 mounted
17 Auto ———— None
18 Burst 30 BCS/Round expelled from magazine
63 Auto 30 BCS/Round expelled from magazine
64 Burst -— - HNone 3
65 Auto -——- - Mone
M231 S/N 5301378 mounted
Tighice: 7 Auto 7130 BCS/Round expelled from magazine
17 Burst -———— None
64 Auto -—— : lone
63 Burst 30 BCS/Round expelled from macazire
65 Burst —_—— Mone '
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M231 S/N 5301378 hand held

Firina Sequence &
Maag. No.

17
18
62
63
64
65

=

Mode

Auto
Burst
Auto
Burst
Auto
Burst

M231 S/N 5330322 hand held

18 Auto
62 Burst
63 Auto
64 Burst
65 Auto
17 Burst
M231 S/N 5330322 hand held
63 ~Auto
64 Burst
65 Auto
62 Burst
17 Auto
18 Burst
M231 S/N 5301378 hand held
64 Auto
65 Burst
62 Auto
63 Burst
18 Auto
17 Burst
M231 S/H 5330322 mounted.
17 Auto
18 Burst
62 Auto
63 Burst
64 Auto
65 Burst

Table 38.

oA
Round

30

30

30

30

30

30

30

30
30

30

70
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(Cont)

Malfunction/tause/Reﬁarks

FBR

None
None
None

None .

None

FF/Round expelled from maaazine

BCS/Round

BCS/Round

BCS/Round

BCS/Round
BCS/Round

BCS/Round

None
Mone
None
None
- FBR

expelled
None
None
None
FBR
None

None
expelled
None
expelled
None
None

exnelled
exnpelled
None
expelled
None
None

from magazine

from magazine

from magazine

from maoazine
from maaazine

from macazine

{e




M231 S/N 5301378 mounted

Firing Sequence &
Maa. 'No.
8
62
63
64

65
17

Mode

Auto
Burst
Auto
Burst
Auto
Burst

M231 S/N 5330322 mounted

Auto
Burst
Auto
Burst
Auto

Burst

M231 S/N 5301378 mounted

63
64
65
17
18~
62

Auto
Burst
Auto
Burst
Auto
Burst

M231 S/N 5330322 mounted

64
65
17
18
62
63

Auto
Burst
Auto
Burst
Auto
Burst

M231 S/N 5301378 mounted

65
17
18
62
63
64

Auto

Burst
Auto
Burst
Auto
Burst

Table 38.

Round

30

30

30
30
30

30
30
30
30
30

30
3

30
3Q

30

71
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(Cont)

Malfunction/Cause/Remarks

None
. None
None -
None
: None
FF/Round expelled from macazine

None .
None
None
None
FBR

None

None

None

None
FF/Round exnelled from magazine
BCS/Round expelled from macazine
FF/Round expelled from magazine

None
BCS/Round expelled from magazine
: FBR
BCS/Round expelled from magazine
BCS/Round expelled from magazine
FF/Round expelled from magazine

None :
FBR
BCS/Round expelled from magazine
BCS/Round expelled Trom magazine
BCS/Round expelled from magazine
BCS/Round expelled from macazine



| Table 38. (Cont)
M231 S/N 5330322 mounted

Firino Sequence &

Maqg. No.
17 ~ Auto 3N FBR
18 Burst 30 BCS/Round expelled from magazine
62 Auto ———- None
63 Burst 30 : BCS/Round expelled from magazine
64 . Auto ot : None
65 Burst 30 BCS/Round expelled from magazine
M231 S/N 5301378 mounted AL
( 18 Auto 30 BCS/Round exnelled from maqazine
JEUBE 62 Burst ——-= None
63 Auto 30 FBR
64 J Burst i None .
65 4 Auto - 14 FX/BCS/Round exoelled from magazine
17 Burst 30 FBR/BCS/Round exnelled from maqa-
zine
M231 S/N 5330322 mounted |
62 : " Auto ———- None
63 Burst 30 BCS/Round exoelled from macazine
64 Auto -———- ' None
65 Burst ———- None
17 Auto 30 FBR
18 Burst 30 : BCS/Round expelled from magazine
( tesLsi 5301378 mounted
63 Auto W) BCS/Round exnelled from magazine
6/ Burst - -——- ; None
65 Auto 30 BCS/Round exoelled from magazine
17. Burst 30 FF/Round expelled from magazine
18 Auto 30 BCS/Round exnelled from macazine
62 Burst 30 BCS/Round exoelled from maqazine
231 S/N 5330322 mounted '
64 Auto el None
65 Burst - None
17 Auto 30 : FBR
18 ' Burst 30 BCS/Round expelled from meaazine
62 Auto ———— None
63 Burst ——-- - . None
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M231 S/N 5301378 mounted

Firing Sequence &
Maq. No.

65
17
18
62
63
64

Mode

Auto
Burst
Auto
Burst
Auto
Burst

M231 S/N 5330322 mounted

Auto
Burst
Auto
Burst

" Auto

Burst

M231 S/N 5301378 mounted

18
62
63
64
65
17

Auto
Burst
Auto
Burst
Auto
Burst

M231 S/N 5330322 mounted

62
63
64
65
17
18

Auto
Burst
Auto
Burst
Auto
Burst

M231 S/N 5301378 mounted

63
64
=y 65
17
18
62

Auto
Burst
Auto
Burst
Auto
Burst

Table

38.

Round

30

e

30

30

30
30
30

30

30
o pb i

30
30

i
ol

-

30
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(Cont)

Ma1functioﬁ/Cause/Remarks

Nane
None
BCS/Round expelled from maaazine
None
BCS/Round expelled from macazine
FF/Round expelled from magazine

FBR

None
None
None
None
None

BCS/Round expelled from maqazine
BCS/Round expelled from magazine
None
BCS/Round expelled from magazine

Ncone- ‘
FF/Round expelled from magazine

None
BCS/Round expelled from macazine
Mone ;
None
FBR ?
BCS/Round expelled fron magazine

BCS/Round expelled from macazine
None '
None
None
None

FF/Round expelled from maaazine



N

Table 38. (Cont)

M231 S/N 5330322 mounted

Firing Sequence &

Maa.No. Mode . Round Malfunction/Cause/Remarks
64 Auto -———- None
65 Burst . = ---- None
17 Auto 30 FBR
18 Burst C{D TN BCS/Round expelled from magazine
62 Ruto el 7 None

6315 Burst —=en : None

M23} S/N 53013?8 mounted

65 ; Auto ——-= None

17 Burst 30 FF/Round expelled from magazine &
jammed between bolt & upper re-
ceiver ‘

138 : Auto 30 BCS/Round expelled from macazine

62 Burst - -——- None

63 e Auto 30 BCS/Reound exnelled from magazine

64 Burst ———- None

M231 S/N 5330322 motnted

17 ' Auto 30 FBR
18 Burst 30 BCS/Round expelled from magazine
62 Auto ———- None
63 Burst AT BCS/Round expelled from magazine
64 Auto ———— None

65 Burst _— None

1231 S/N 5301378 mounted -

-

18 Auto 30 BCS/Round expelled from magazine

62 Burst -———- ' None

63 Auto : 30 BCS/Round expelled from magazine

64 Burst ———- None

65 Auto ———- . None y

17 Burst 30 FF/Round expelled from magazine &
jammed between bolt & upper re-
ceiver
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M231 S/N 5330322 mounted

Firing Sequence &
Mag. No.

= 62
- 63

64

65

17

18

M231 S/N 5301378 mounted

M231 S/N 5330322 mounted.

64
65
17
18
62
63-

M231 S/N 5301378 mounted

65
17

18
62
63
64

Table 38.
Mode Round
Auto ———-
Burst ' 30
Auto -
Burst ===
Auto 30
Burst ————
Auto 30
Burst | ==
Auto -—==
Burst ———
Auto 30
Burst ————
Auto -———-
Burst 30
Auto 30
Burst 30
Auto -——
Burst 30
Auto -——-
Burst 30
Auto _———
Burst 30
Auto Cmmmm
Burst -—

75

(Cont)

Malfunction/Cause/Remarks

None

BCS/Round expelled
" None

None

FBR

None

BCS/Round expelled
None
None
None
FBR
None

None
BCS/Round expelled
FBR
BCS/Round expelled
None

from magazine

from magazine

from macazine

from maaazine

FF/Round expelled from magazine

None

FF/Round expelled from macazine &
jammed between bolt & upper re-

ceiver
MNone
BCS/Round expelled
None
None

from magazine



Discussion of Results
‘Loadina Difficulty

Sixty-two Orlite magazines were loaded a total of one hundred th‘rty—
seven times during the same test with no difficulty in loading.

Throughout the testino for use in the M16A1 Rifle, sixty-two GAPCO maca-
zines were loaded a total of one hundred thirty-seven times. During this activity,
difficulty in loading the 28th and/or 29th and/or 30th rounds was experienced a
total of forty-six times. These difficulties occured at random throughout the
testina. ;

Structural Integrity A

For purposes of these tests, a failure is defined as a condition which
r~nders the magazine incapable of accomplishing its required function..

y During the High temperature drop test, (refer to Table 4), all Orlite
- magazines failed due to cracks along feed 1ips or front edage durino either the
third or fourth drop sequence.

During the High temperature drop test, (refer to Table 5), the feed 1ips
on all GAPCO macazines failed durina the second drop sequence. In addition, all
the magazines expanded and the rounds became wedged side by side within each maaa-

zine and therefore, could not be removed in the conventional manner.

During the Low temperature drop test, (refer to Tabie 6), all Orlite maga-
zines failed as evidenced by cracks alona rear seam, front seam, or feed lips,
during either the second or third drop sequence.

During the Low temperature drop test, (refer to Table 7), all GAPCO mzga-
zines failed as evidenced by cracks along rear seam, floor plate catch slot, or
broken followers. ' Three failed durina the first sequence, and one failed durina the
third drop sequence..

] <' ‘During the Ambient drop test (refer to Table 8), both Orlite magazines
failed due to cracked feed lips durina the third or fourth drop sequence. Althouah
~ one maaazine suffered a 1) inch crack alona the upper rear edae durina the second

: drop sequence, the crack did not render the magazine inoperable. Also, it is un-

- likely that it caused the higher number of expelled rounds in subsequent drops.

] During the Ambient drop test, (refer to Table 9), beth GAPCO magazines
- failed due to cracks alona the rear edge durina the fourth drop sequence. Chips on
the bottom plate catch slot, center reinforcing ribs, and upper front edge occured
but dué to their locations, it is unlikely. that these contributed to the high num-
ber of expelled rounds.

Expelled Rounds, Drop Test

Durina the entire drop test, the ten Orlite maoczzines expelled a total of
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394 rounds before failure. Curing the same drop test, the ten GAPCO macazines ex-
pelled a total of 223 rounds before failure. However, it is to be noted that the
increased number of expelled rounds in the Orlite drop test in all cases, was due
to the maaazine's ability to survive a larger number of drops before failure oc-
cured, as shown in Tables 4 through 9.

_ Chemical Compatibility

There appeared to be no visitle effects of any of the chemicals tested
on any of the magazines. However, the Solid Film Lube MIL-L-46147 produced a thick
residue which hampered to some degree the function of the magazine sprina and fol-
lower assemtly. :

Functional Reliability - M16A1 Rifle
Crlite Magazines

During the entire High temperature, Low temperature, Temperature/humidity,
Chemical compatibility, and Function firing tests, consisting of 2,120 rounds, six
malfunctions occured that were most likely attributable to the magazine. However,
the Solid Film Lube MIL-L-64147 used in the Chemical compatibility test, prcduced a
thick residue which hampered the function of the magazine spring and follower as-
sembly, thus accounting for three of the six malfunctions. The detailed results
are shown in Tables 10, 12, 14, 16~ 8, 20, 21, 25, 28, 31, and 34. The mean number
of rounds between malfunctions was 520.

GAPCO Magazines

_ During the entire High temperature, Low temperature, Temperature/humidity,
Chemical compatibility, and Function firing tests, consisting ¢f 3,120 rounds, 22
malfunctions occured that were most likely attributable to the magazines. Solid
Film Lube was also used in this test and its residue accounted for three of the 22
malfunctions. The detailed results are shown in Tables 11, 13, 15, V7, Q1 22,4 235
26, 29, 32, and 35. The mean number of rounds between malfunctions was 142.
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CONCLUSTONS

General

The conclusions stated herein are based on the test results presented in the
preceding section and the observations of test personnel.

Condition of the Test Samples

Based on the initial inspection of the plastic magazines provided for
these tests, the quality of the test samples must be considered as adequate.

Construction

A large percentage of the magazines exhibited failures of the feed lips
and the plastic weld between the two halves of the housing as a result of mechanical
loads (droppina). Other shortcomings encountered in the testing could be attri-

‘ted to the same weakness.

Effects of Environmental Extremes

The most apparent effect of environmental extremes on the GAPCO Maaazines
~ was the spreading of the feed lips especially in the hot environment. In the Hot
Drop Test, these magazines expanded to the point where the rounds became wedged
side by side and could not be removed in the conventional manner. See X-ray,
photograph, Figure 12.

Functional Reliability

Failures due to mechanical loads (drop test), were wide spread in maga-
zines from both manufacturers. The firing tests revealed that a high percentaae of
GAPCO magazines malfunctioned. The malfunctions were attributed to distorted feed
1ips and/or follower springs resultina in premature activation of the rifle bolt

- catch. The functional performance of the Orlite magazines during the firino tests
was significantly better than that of the GAPCO magazines.

(  Chemical Compatibility :
Based on the results of the 1imited tests performed, it can be concluded
that the materials used in the fabrication of both types of plastic magazines are
compatible with fuels, solvents, etc., used in this test.

Ease of Loading
;.'/q ‘ o
With regard to ease of loading, the Orlite magazines tested were superior
to the GAPCO magazines tested.

Metal Macazines

During the entire Function Firing Tests consistina of 2,160 rounds, there was
only one melfunction that was most likely attributable to the magazines, as shown v
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i Tables 24, 27, 30, 33, and 36.
ructicnal Relwah111uy - M231 Firing Port ‘leapon

Mounted Position - Orlite Magazines

Durina this function firina test, a total of 5,040 rounds were fired. Six
i ffarent Orlite macazines were used with three malfuncticns occuring that were nmost
likely attributabie to the magazines. The mean number or rounds between stowvoades
for this test was 1,680, :

Mounted Position - GAPCO Magazines

During this function firina test, a totaT of 5,080 rounds vere fired. Si:
sifferent GAPCC magazines were used with 79 malfunctions occuring that were most
1ikely attributable to the magazines. The mean number of rounds between stonpaces
rar tnis test was 54. e

el f‘

Hand Held Position - Orlite Magazines

Durina this function firing test, a total of 720 rounds were fired using
the same six magazines with no malfunctions.

Hand Held Position - GAPCO Macazines

Sgrina this function firing test, a total of 720 rounds were fired usina
the same six magazines from the hand held pos1t10n with soven malfunctions occuring
thatewere most 11keiy attributable to the magazines. Tne mean number OF rounds
between shonaqea for this test was 103.

During the Orop Test oortion of the testinag, the Orlite magazines exhibited
supericr serformance over the GAPCO maaazines, since they endured a areater n”mber
57 droos pefore failure. | ,

Malfunctions

Tne mean number of rounds between stonpages or malfunctions clearly dsmon-
strates the Grii<s macazines to be superior to the GAPCO maqa71nes for use with tha
+16A1 Rifle.

The ﬂ°aﬂ r"“ber of rounds between stopnages or malfunctions in both the mcu nuw_
and hand held zasitions, clzarly demonstrates Liat the Orlite macazines wers supari-
or to the GADC?_aacx*qn:s o use in tne M221 Firing Port eapon.-
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Characteristics and Description

Crlite Engineering Company

Capacity

Weight (empty
Material

Asserbly

Housing

Follower Assembly

Floor Plate

=

GAPCO
- Capacity
Weight .(empty)
. : ‘Material
Assembly
e ; Housinag

Follower Assembly

Floor Plate

Operation

o

APPERDTY

30 rounds

109,176gm

Dupont Zytel

Magazine housing, follower assembly anc
floor plate

Assembled from two halves and weldec
together along a longitudinal center line

Cne plastic follower and one rmetallic
follower drive spring

Two piece

3C rounds

112.541am

Dupont Zytel 436G

Macazine housing, follower assembly and
floor plate

Essembled from two halves -and welded
together along a longitudinal center line.

One plastic follower ancd one met=1‘ :
follower drive spring

Cne piece

Both manufacturers magazines are loaded in the convent1ona1 manner frem the
top either with single rounds or by use of ten round stripper bars. .
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