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ARBSTRAC

The third in a series ot engimneer desian tests of 20-round plastic magazines for the M16A1
rifle was conducted at Aberdeen Proving Ground by the Materiel Test Directorate from 12
December 1968 to 26 August 1909, tqual numbers of test and control magazines were
subjected to a series of comparative evaluations to determine function performance
characteristics and material durability at -68°F, 4 155°F, and ambient range temperature
{(+70°F + 30°9F), and in adverse conditions ol mud, sand, dust, and water. The test magazine
material was checked for compatibility with various nonstandard solvents and [ubricants. A
displacement - time $udy was made of the magazines 10 determine cartridge positioning
characteristics during firing. The test results rcveal that the test magazine requires further
design engineering to improve performance i1 adverse conditions and 10 increase material
durability at low temperature.

REWOR

Materiel Test Directorate was responsible for conducting the test and preparing the test
report.
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ABERDEEN PROVING GROUND
ABERDEEN PRUOVING GROUND, MARYLAND 21005

USATECOM PROJECT NO. 8WE-602-016-002
FINAL REPORT ON ENGINEER DESIGN TEST OF
20-ROUND PLASTIC MAGAZINE
FOR N16A1 RIFLES

12 DECEMBER 1968 to 26 AUGUST 1969

SECTION 1. INTRODUCTIQN

1.1 BACKGROUND

The inceptian of th. disposahle magazine conceptr during 1967 was in response 10 an
ENSURE requirement for a low-cost (S0.01 per round of ammunition contained) magazine
capable of reliable one-time use in the M16A7Y rifle. As a consequence of the initial
evaluation of seven designs and subsequent selection, modification, and retest of two
designs, it was determined that a disposable magazine cauld be made that approached the
performance level of the standard item; however, the estimated production cost would
exceed 90,20 for a 20-round magazine. A re-evaluation of the design concept and required
use was made. The US Army Limited War Laboratory tUSALWL) then entered into a
redesign program to produce a magazine capable of performing as a reusable item, equel to
or better than the standard 20 round aiuminum magazine. The plastic magazine presently
being evaluated et the direction of US Army Test and Evaluation Command
{USATECOM)(Reference B) is the product of this redesign program.

1.2 DESCRIPTION OF MATERIEL

The maximum capacity of the test magazine is 20 rounds of ammunition, vertically stacked
in two adjacent rows of ten rounds each. The magazine body, follower, end floor plate are
made of type 610 nylon with 50% fiber glass reinforcement. The rectangular-coiled
follower spring is made of coated carbon steel wire, Pasition of the magazine when inserted
into the weapon is regulated by a locking recess located on the left side of the magazine
body.

During weapon firing the cartridges are aiternately fed from the right and left sides of the
magazine. The foliower spring maintains pressure (transmitted through the follower) on the
cartridge stack, properly positioning each round during feeding and, after the last round is
fired, causes the follower to actuate the bolt stop.



1.3 TEST OBJECTIVE

The over-all objective of this evaluation was 1o determine the durability end functional
reliabitity of ithe test item and 10 compare these data with those of the stendard magazine.

1.4 SUMMARY OF RESULTS

1.4.7 Initial !nspection

The test and control magazines were uniformly manufactured: however, some Gimensions
were not within drawing specifications (see measurements in Appendix ).

nspection of the test magazines revealed the following discrepancies in design and
manufacture:

3. Allowable tolerances of the magazine body (inside width) and follower width at
the points of contact with the magazine caused premature release of the last
cartridge {round 20} during feeding (Reference 3 and paragraph 2.2.4).

b.  lsregulerities of material distribution and shrini:zge in the fioor plate resulting in
incomplete formation of the lock detent {Figures 2.2-7 and 2.2-8).

c. Configuration of the magazine filler grooves required excessive fores to be applied
10 the filler during its attachment and removal, This condition resulted in injury
to the personnel loading the magazines (cut fingers}. Position of the charger clips,
which is regulated by the relative position of the filler to the magazing, was also
affected when the filler could not be fully sested. Extreme care had to be
exercised to prevent stacking two consecutively loaded rounds on the same side of
the magazine. The double-stacking problem became increasingly aggravated with
intreduction of a redesignad follower (paragraph 1.4.4).

1.4.2 Extreme-Low Temperature {-659F) Test

Compared tc the USALWL disposable plastic magazines previously evaluated (Reference 2)
the present test item was less durable. This difference is demonstrated by the drop-test
damage shown in Figures 2.3-1 through 2.3-3. Since the failure to feed (FF} malfunciions
were caused by a design deficiency which was recognized during initial inspection, these
stoppages were not charged to the test magazine performance. Thers were no other test
magazine malfunctions.



Cortrel magacioes fad o Lotal of hive stoppages 10 addivon (o lour magazines exhibitng
roatirng defects caused by the drop teste These defects did not cause malfunctions,

Because of the muaterial damage and FF type mallunctions, the USALWL representative
requasted that festing be termimated after completion of the tirst firing eycele.

1.4.3 Extreme High Temperature {-155YF) Tzt

An increase in plasticity of the rest material ar s temperature almost compictely
¢liminated the feed lip breakage that occurred at -659F; however, this flexibility (plasticity]
contribuied to the separatian of the floor plate from the magazine hody during the drop
test. The FF-type malfunctions were not charged ageinst performunce of the test magaeine
since the malfunctions bad nreviously been charged to a design deliciency (purograpt- . 1.4.2
and 2.1). Excluding all malfunctions created by design and muterial defects, thicie were
seven chargeable malfunctions with the test magazines.

A rotal of six malfunctions occurrad with the control magazines. Three of thiese magazines
had one malfunction each which was attributed t¢ droptest damage. This damage was
repaired by reshaping the feed lips.

1.4.4 Function and Durability Test

Functioning performance of the test and control magazines was excellent. During the firing
of 20,000 rounds of ammunition from each type, only two stoppages with the test and six
with the control magazines occurred.

This was the first subtest in which thz redesigned follower was used in the test magazine.
The new follower eliminatec the premature release of the last round in the magazine.
Unfortunately this change created another pre blem. During reloading of the magazines the
10-round charger and magazine filler were used. The rectangular profile of the new follower
{Figure 2.2-6) can cause incorrect positioning of the first two rounds stripped from the first
clip. These rounds are stacked one on top of the cther, which limits the magazine capacity
to 19 rounds. This causes a feeding failure (double feed) if not corrected prior to firing.
Malfunctions caused by incorrect loading were not experienced, only because of the careful
loading procedures used.

1.4.5 Static Dust Test

The test magazines were divided into two groups of ten; one group with the original
follower (round cartridge profile) and the other with the redesigned follower (rectangular
cartridge profile). Twenty control magazines were used. The original test magazine design
had 2 totel of eight malfunctions of which 50% occurred in attempting to fire the first
round. A significant increase in stoppages was recorded for the magazines when the



redesigned follower was used. A totul of 28 malfuncuuns occurred with only 9% being
tirst-round types. Six out of these ten magazines ceased 1o function within the first five
rounds fired. Sixty-tour per cent of the 14 stoppagus which oceurred with the control
magazines were first-round malfunctions.

1.4.6 Dynamic Dust Test

Tasting was conducted with 21 redesigned test and an equal quantity of control magazines.
Resu!ts of the 1irst phase {magazines enclosed in plastic bags) indicate that test megazines do
not degrade weapon performance. 'n the second phase {magazines withoui protective
covering) the test magazine became susceptible to the same cessation of funcuon
experienced in the static dust test (paragraph 2.6}

1.4.7 Sand Test

This test, canducted with 20 redesigred test and 20 control magazines, reconfirms the
inadequacy of the test itern design. Due to the amount of bearing surface between the inside
of the magazine body and its contact with the follower, followar spring, and 20 rounds of
ammunition, the sand granules prevented the ammunition from rising in the magazine as the
top reuend was removed. This difficulty was not experienced with the canirol magazines
because of the poini-contact design (reduced bearing area) which suspends the fallower,
follower spring, and cartridge stack within the magazine bedy.

1.4.8 Mud Test

Results of this subtest, conducted with 20 redesigned test and 20 control magazines,
indicate that performance of both magazine types is not entirely predictable, and depends
on distribution of the mud within the magazine and around the ammunition. It is apparert,
heowever, from the data accumulated, that the test magazine requires less force than does the
control magazine for stripping the first round from the magazine, and if properly redesigned
may improve functioning performance in this environment.

1.4.8 Water immersicn Test

This test was a dual-purpose evaluation. The 20 magazines of each type used in the static
dust test were subjected to field-type cieaning while being immersed in water. Based on the
resuits of test functioning, it was determined that the magazines are not adversaly affected
by short duration immersion in water and ar2 easily maintained.



L3110 Salvents amd Lubocants Compatibility Test

No deleterious effects were created by application of various solvents and {ubricants and the
misecticide employed,

1.4.11 Displacement - Time Study

This test was conducted in a “cigan™ environment. The results indicate that performance of
the redesignad test magazine under this condition is equal to and probahly better than the
standard magazine. This determination excludes the raloading problem caused by the
rectangular cartridge profile configuration of the modified follower and the influence that
adverse conditions environments have upsn magazine performance.

1.6 CONCLUSIONS
It is cancluded rhar:

a.  The test magazine functions reliably when not subjected to adverse coigitions
and extreme temperature environments (ref pars. 1.4.4, 1.4.11, and 2.5.4}.

b. In grder to improve operational reliability in adverse conditions environments, a
change in the follower and magazine body configurations of the test magazine is
required {ref pars. 1.4.5, 1.4.6 {phase 2), 1.4.7, 1.4.8, 2.6.4, 2.7.4, 2.8.4, and
2.9.4).

c. Floor plate retention of the tost magazines must be improved to prevent
separation from the magazine body during rough handling (ref par. 1.4.4b and
Table 2.5-1).

d. The tgst magazine material durabiiity must be brought up 1o the equivalent of
that of the previous test item (ref par. 2.3.4).

e. Redesign of the test magazine follower is required 1o prevent the possibility of
improper loading when a magazine filler and chargers (clips} are used (ref pars.
1.4.4 and 2.5.4).

f.  The magazine filler positioning grocves are not compatible with the magazine
filler which is supplied with the ammunition (ref par. 1.4.1c).

g. Over-all performance of the test magazine approaches, but daes not equal, that of
the contro! {standard) magazine.



1.6 RECOMMENDATIONS

It 1s recommended that:

a.

Development of the plastic magazine be continued as follows:

1

2)

3

4)

5]

A round cartridge profile be used on the test magazine follower.

The test magazine body be modified to reduce the total surface area which
contacts the follower, cartridges, and follower spring. The shape of the test
follower be changed to be compatible with the magazine body redesign.

The groove in the magazine body which located the position of the magazine
filler be changed to reduce the amount of force required to attach and
remove the filler during reloading,

The floor plate be redesigned to improve the latcning characteristics and
thereby insure retention under all environments and rough handling
conditions.

All proposed changes ta the M16A1 rifle be reviewed to insure ¢ontinued
compatibility of the magazine and weapon (paragraph B¢ of Reference 4).

The above recommendations be incorporated in the magazine design prior to any
issuance of the test magazines for Southeast Asia (SEA) evaluation.



SECTION 2. DETAILS OF TEST

2.1 INTRODUCTION

A test plan outling (Reference 7} was furnished by USALWL s a guide 1o testing. A series
of changes 10 this outline were verbally coordinated between Materiel Test Directorate
(MTD! and USALWL 2t the direction of USATECOM (Reference 6). The final plan of test is
reflected in the methods paragraphs of this secrion.

A design change was mace in the test magazine follower which eliminated premature release
of the last round from the magazine. Although this condition was detected during the initiai
inspaction, implementation of the change could not be effected until after completion of
the extremetemperature tests. These tests were not refired with the redesigned-follower
magazine" since performance in adverse conditions tests with these magazines indicated that
other changes were necessary, The primary change required is @ reduction of the bearing
surfaces inside of the magazine body whe. 2 the foliower, follower spring, and 20 cartricges
are in contact. This change can be accomplished by inclusion of radial-form ribs, similar to
those of the contro! magazine, and a change in follower profile to obtain minimum bearing
surface without increaseing tilt (rotation about the longitudina!l axis). This tilt contributes
to premature release of the last round.

Listed in Table 2.1-1 are the malfunctions encountered with the test and control magazines.

The legend relates to all subtests in this report. Figure 2.1-1 shows tha peculiar type of
double feed malfunction-.

Table 2.1-1. Legend of Malfunctions

Malfunction Description
=81 Faiiure to strip first round from a fully loaded magazine.
STUB-1 Bullet meplat of first round fram magazine contacts receiver

below feed ramp of barre! extension.

FS Failure to strip other than first round from a magazine.
BOB Bolt cverride of base of top round in magazine.

FBR Faiiure of Hoit to remain rearward after last round is fired.
FF Failure of rnagazine to feed a cartridge into proper position

to be stripped from the feed lips.

DF Double feed {Figure 2.1-1).



Figure 2.1-1: Right Side View of M18A1 Rifle Showing the Peculiar Type of DF
Matlfunction Which Occurred during This Test.
2.2 INITIAL INSPECTION
2.2.1 Objective
The objective was to determine the characteristics and condition of the test and support
materiel prior to conducting the extreme termperature, adverse conditions, and reliabitity
1est phases.
2.2.2 Criteria

Criteria are as follows:

a. The component parts of ¢ne test magazines must be free of design, material, and
manufacturing defects that weuld impair reliable functioning and durability.



b. The assembled magazine must be cupable of contaning a maximum of 24
cartridges when fully loaded.

¢ The magisine must possess (%@ capability of being loaded by use of 10-round
chargers.

2.2.3 Method

All test and control magazines wore visually inspected for manufacturing and material
defects. Radiographic pictures (X ray) were ehained of all test magazines which were
subjected (o drop tests. Physical measurements were teken, as required, 10 determing the
degree of manufacturing uniformity, dimensional confarmity to the specification drawings,
and compatibility with the M18A1 rifle,

Weapon measurements were taken, as required, 1o determine weapon serviceability, Each
weapon was function-fired with test and contro! magazines in accardance with the schedule
given in Table 2.2-1 to determine if any design defects, previously not discovered, were
present. The weanons wera coaled after trials 2, 4, and 5. The cyclic rate of each 20-round
burst and funcrion performance data for all firing were recordead.

Table 2.2-f. Inspection Test Firing Sequence
Trial Firing Mount
No. Typed Magazine Type Mode of Fire
1 QA Control 3- 10 5-round burst
2 QA Control 20-round burst
3 QA Test 3- to 5-round burst
4 QA Test 20-round burst
5 Benchrest Test 20-round burst

3The quality assurance (QA) mount was the standard item for use in testing M16A1
rifles at the various contractor’'s planis; benchrest signifies that the weapon was
shoulder-supported during firing,

2.2.4 Results

The test and control magazines were uniformiy manufactured, although same dimensional
specifications were nat met. Individual measurements are given in Appendix I. Figures 2.2-1
through 2.2-6 depict the test and contral magazines and components thereof. Radiographs
¢! the test magazine components show that variances in material distribution and
nonuitiform shrinkage caused irregularities in configuration of the floor plate latch detarit
[Figures 2.2-7 and 2.2-8).



Figure 2.2-1: Left Side View of 20-Round Aluminum (Control} Magaz ine.

Figure 2.2-2: Seconct Engineer Design Test {EDT) Magazine {Type TA) Showing Left
Side View. Note the Absense of Vertical Groove at Top Rear of Magazine Which Facilitates
Attachment of Magazine Filler, and thz Diffcrence of the Base Configuration to That of
Figure 2.2.4.
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Figure 2.2.3: Top View of the Test Magazine As Molded Prior 1o Removal {hy
Sawing) of rhe Rear of the Feed Lips As Ilustrated in Figure 2.2-4.

Figura 2.2-4: LEFT: Side View Showing Design Changes of Third EDT Magazine
(Tvpe 1B). RIGHT: Rear View of Same Magazine Displaying Die Crack Mark,

1



Figure 2.2-5: Disassembled View of Test Magazine {Type 18} Showing (TOP (o
30TTOM) the MNagazinz Body, Follower, Follower Spring, and Floor Plate.



Figure 2.2-6: Comperison of Magazine Follower Designs: 1. Control Magazine. 2.
Second EDT (Type 1A} Magazine. 3. Third EDT (Type 1B) First Design. 4.Third EDT
(Type 1B) Second Design. (Nos. 2, 3, and 4 are Test Magazines.)
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Fiure 2.27. Radiograph (X Ray) of the Floor Plate from Test Magazine No, 168
S~ovang e Irreqularities of Material Gistribution and Flow Pattern.
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Figure 2.2-8: Rear View of the Test Magazine No. 168 Showing Irregularities of Floor
Plate Latch Detent (LEFT) and a Normal Magazine (RIGHT) for Comparison.

15



Weights ot the magazines are given “» Table 2.2-11 and weapon measurements in Tahle
2.2-111. The average cyclic rate of fire for the 156 weapons using the control magazine with
the weapons fired from the QA test stand was 800 rds/min, The test magazines evaluated
under the same conditions gave a 788 rds/min rate. A decrease of 22 rds/min was
experienced when the weapons and test magazines were fired from the shoulder, This
reduction in rate is considered normal ar is related to shoulder-firing conditions.

Table 2.2:11. Component Comgosition and Weight
of Test and Control Magazines

Wejght b
Magazine Sample Floor Follower
Type No. Plate Original Redesign Body Spring Total?
Test® 1 0.02 0.01 .01 0.7 0.03 0.17
2 .02 01 01 11 .03 7
3 .02 .0 .01 A1 .03 17
4 .02 01 01 1 .03 17
5 02 .01 m 1 .03 A7
B 02 .01 .01 A1 .03 A7
7 02 .o .01 i .03 a7
8 02 .01 .01 aE .03 A7
9 .02 .01 01 A1 .03 A7
30 02 .01 .01 11 .03 A7
Average 0.02 0.01 0. 0.11 0.03 0.17
Control© 1 0.01 0.02 - 0.12 0.03 0.18
2 .01 02 - A2 .03 .18
3 01 .02 - A2 .03 18
4 .01 .02 - .12 .03 .18
5 .01 02 - a2 .03 .18
6 .01 .02 - .12 .03 .18
7 .01 .02 - A2 .03 .18
3 .01 .02 - 12 .03 .18
9 L1 .02 - 12 .03 .18
10 . 02 - 12 .03 .18
Average 0.01 0.02 - 0.12 0.63 0.18

0nly one follower {(original or redesign) considered.

All plastic components are made of nylon, type 6-10, with 50% fiber glass reinforce-
ment. Follower spring material is carbon steel per specification QQ-W-470 with pro-
tective finish 3.3.1 of MIL-STD-171.

CMagazine body is made of aluminum alloy 8061-0 strip per specification QQ-A-259/11
with magnesium content at 1.0/1.2%. T6 condition after forming and welding.
Minimum Brinnell 80 {(10-mm ball - 500-kg load); finish MIL-A-8625, type 3; class 1,
0.0010 + 0.0002 inch. Solid film lubrizant electrofilm 99-A at 0.0002-/0.0004-inch
thickness. Follower material is die casting allcy A-380, per specification QQ-A-591.
Floor plate material is 6061-T4 aluminum strip per specification QQ-A-225/6; etched
finish 7.2.2 of MIL-STD-171, dyed black. Follower spring material is carbon steel
per specification QQ-W-470, with finish 3.3.1 of MIL-STD-171,

16



Table 2.2-11l. Physical Characteristics of Weapons

Weaapon Type: MI6AT rifle.

Weapon Nos,

APG

Assigned Serial

1089798
1080627
1080791
1091331
1091713
1092509
1094769
1094915
1096034
1J96779
1096890
1097064
1097430
1100035
1107003

N
MAWN OO BN =

Average

Maximum
Minimum
Extreme variation

Physical Measurements, in.

Head Space

1.4656
1.4646
1.4646
1.4646
1.4666
1.4646
1.4655
1.4646
1.4656
1.4646
1.4648
1.4646
1.4658
1.4656
1.4646

1.4880
1.4666
1.4646
0.0020

Firing Pin Protrusinn

0.034
.033
030
034
032
033
031
032
.034
.031
033
03
034
.033
.034

0.033
.034
.030
.004

During the inspection firing, no malfunctions occurred with the control magazines. Six FF's
and four FBR’s occurred with the test magazines. Firing was from the QA tast stand. An
additional five FF-type stoppages occurred when the rifles were shoulder fired. In all
instances the FF malfunctions were last-round occurrences where the loaded cartridge was
incorrectly released from the magazine feed-lips prior to entry into the weapon chamber.
The USALWL was notified about this design deficiency. They reguesied that the
extreme-temperature tests be conducted to determine material durability and stated thata
component redesign would be immediately undertaken 1o correct the problem. As a result, a
new fe''~wer configuration was manufactured and ready for testing at the start of ambient-
temperoture function and durability end adverse conditions phases (Figure 2,2-9),

17



Figure 2.2-9: Cutaway View ‘Left Side Removed) of the Interior Configuration of the
Test Magazine with Redesigned Foliower Positioned toward the Bottom of the Magazine.
The Three Arrows Indicate the Contact Surfaces of the Follower and Magazine Body Which
Causes Seizure between These Components and Prevents Upward Movement of the
Ammunition Stack during Firing in Adverse Conditions.

2.25 Analysis

The M1BA1 rifles were found to be in satisfactory condition. The control magazines, having
previously been _urchased and accepted by the US Government, are considered
reoresentative of production samples and therefore satisfactery for test purposes although
some dimensions exceeded tolerance allowances.

A change in configuration of the test magazine is requirad to eliminate the problem on
nonretention of the last round. Gating of the floor plate die should be changed to insure
complete formation of the lock detent. As a resuly of these design problems, the test
magazine does not cornpletely satisfy the test criteria.

18



2.3 EXTREME LOW TEMPERATURE TEST (-65°F)

2.3.1 Objective

The objective was 10 determine the relative material durability and functional reliability ot
the test and control magazines.

2.3.2 Criterion

The material durability and operational reliability of the test magazine must be equal to or
surpass that of the control magazine,

2.3.3 Method

Prior to testing, each rifle was cleaned with PS 661-B solvent and lubricated with
MIL-L-14107 cil. Maintenance on the weapons during firing was performed onty if
unsatisfactory weapon functioning, not associsted with mageazine performance, was
avidenced.

Five weapeons, 50 each new test and control magazines, and 10,000 rounds of M193 ball
ammunition {packed in 10-round charger clips) were temperature-conditioned at -65°F in
accurdance with Reference 1. Prior to test functioning, a drop test was conducted in the
following manner:

a. From a height of 5 feet, 25 fully-loaded magazines of each type were dropped
twice onto a flat concrete surface (first on top forward and then top rearward
area of the magazines).

b. The remaining 25 test and control magazines were dropped (fully ioaded) to
impact on the base, in a base-forward and a base-rearward impact attitude.

c. The magazines were visually inspected after each drop trial, and a record was
made of any resultant damage.

d. After completion of test firing, photographs were made of marterial drop-test
damage to the magazines.

The firing exercise was conducted in accordance with Table -1, and the cyclic rate of fire
for all 20-round automatic bursts and malfunction data for all firing were recorded.

A supplementary drop test was conducted with 20 samples each of the test magazines used
in the second EDT {(type 1A) and this EDT ({third)(type 18). Each type was divided into
groups of ten magazines and dropped in accordance with the procedures outlined above,
except that the type TA magazines were dropped onto concrete and 18 type onte 3/8-inch
plywood.



2.3.4 Resulis

Data from the prefiring drop tests are given in Tables 2 3-1 and 2.3-fl. Functiun performance

data are tabulated in Table 2.3-11!
magazines caused by the 5-foot drop te:

Fable 2.3-1. tve-i'oo1 Drop Durabiliny e Thnd LiXT Magaszines,

- e ]
Low-Temperatues Test ¢b57 1)

No_ Malfuactons

Withuut Drop-Caused Detects
My eag- Fpeetvd
ane Drop Catsed Feed-Lip Daanage  Floor Noo  No. Total
Type Onentaton Mo, Dropped? i oefecis Right  Len jeth Plaee Mags Rds Defevts®
Test LIRY Base 1 25 2 1 11 17 21 35
Feed Ups 25 L 8 2 3 23 34 43
Base 2 25 4 5 ! 1 20 2y 27
Feed lips 28 ! 2 3 1 31 19 27
Cantrol Base 1 25 6 16 3 6 19
Feed lips 25 1 4 4 23 29 a2
Base 2 25 11 2 13 0 15
Feed lips 25 ? 12 1 1 17 17 3]

?a 10wl of 30 magazines per ty e were drop-tested twice: 25 on the fieed Bips and 25 on the floor plate.

PNo 1ast and only two sontrol maguzines compleied both drop trials without incidenee of drop-caused defeets.

“Number of rounds ejected from individual magazines are not included in these totals.
dBr(‘-kcn right feed lips causrd release of ammunition.

~igures 2.3-1 through 2.3-3 show damage to the
. wyihic rate of fire duta are given in Table |-V,

Nu.
Magasines
Usabiv
Altcr

Drop Tew

%1

-‘lTop spot weld at rear of magazine xas broken, causing expansion of feed lips and release of ammunition.

Table 2_3-11. Comparative™S-Foat Drap Durability of Second and Third EDT Magazines:
Low-Temperature Test (-65°F)

Without DropCaused Defects
Test Drop- : Eiecmd

Magazine Drop Causcd M Ficor No. No,
Types Orientation  No.  Dropped® Dcl‘cc’csd Right  Left Both Pl MJE Rds

1A Base 1 10 3 1 1 5 6

Feed lips 10 0 S 1 10 15

Base 2 10 1 2 5 ¢

Feed lips 10 3 1 6 6

1B Base 1 10 3 7 8
Fecd lips 10 0 3 4 3 10 12

Base 2 10 [ 4 4

Feed lips 10 0 & 8

;Typc 1A magazines were dropped onlo a flat concrete surface and type 1B onto 3/8-inch plywood.
vpe 1A used in the sccond EDT and iype 1B in the present (thid) EDT.

Total

Defects”

7
Lix

A total of 20 magazines per type were used ; ten were dropped twice on feed lips, the remainder on

the base,
Une type 1A and two type 1B magazines coopleted the drop tests without def=cts
"Number of raunds ejected from  individual magazines arc not ncluded in these totals

6
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Figure 2.3-1; Material Damage to Third EDT (Type 1B} Magazines Caused by Drop
Test at -65°F onto Concrete Surface. Note Feed-Lip Breakage.

Figure 2.3-2: Material Damage to Third EDT {Type 18} Magazines Caused by Drop
Test at -65°F nnto 3/8- Inch Plywood. Note Damage Similar to Figure 2.3-1.

2z



Figure 2.3-3;: Material Damage to Second EDT Magazines (Type 1A) Caused by Drop
Test a1 -659F cnto Concrete Surface. Note Greatly Reduced Damage to Feed-Lip Ares,
when Compared with Type 13 Magazines.

23



2.3.5 Analysis

The change in drop test impact surface from 3/8-in plywood 10 concrete (necessary ta
conform 1o current .est procedures} increased the severity of the material darnage 10 both
t1est and control magazines. However, based on the results of the supplementary dron test, 1t
is apparent that there has been a definite degradation of material strength with the latest
test magazine cenfiguration (Figures 2.3-1 through 2.3-3).

Provided that material failure does not occur with the test magazine, its capability 10 resist
permanent deformation, caused by drop impact, is better than the standard conrtrcl
magazine (see Figure 2.4-1 for concro! magazine deformation). Because of the present

inability of the test magazine to avoid breakage of the feed lips, the test criterion has not
been satisfied.

2.4 EXTREME HIGH TEMPERATURE TEST {+155°F)

2.4.1 Obhjective

The objective was 1o determine the relative material durability and functional reliability of
the test and control magazines.

2.4.2 Criterion

The material durability and operational reliabiiity of the test magazine must be equal to or
surpass that of the cantrol magazine.

2.4.3 Method

Prior to testing, each rifle was cleaned with PS 661-B solvent and lubricated with
MIL-L-46C00A semifluid oil, Maintenance en the weapons during firing was performed only
if unsatisfactory weapon functioning, nci associated with magazine performance, was
evidenced.

Five weapons, 50 each new test and control magazines, and 10,000 rounds of M193 ball
ammunition {packed in 10-round charger clips) were temperature-conditioned at +155°F in
accordance with Reference 1. Prior to test functioning, a dron test was conducted in the
following manner:

a. From a height of b feet, 25 fully-lcaded magazines of each type were dropped
twice (first on 1op forward and then top rearward area of the magazines) onto a
flat concrete surface.

24



i [ac remnniog 249 test and contral magazames see dinngest s et an thee

Do, e brase torward and base ceanwand unpract aantade

[ Une thagasines were viswally inspectetd aler cach deop moal, and o eeard vy
mude ol any resultant damage.

T iong esercse was conducted o accordance witic Table F D and teie cyehe rate of fine

ton al 20 round automatie bursts and maliunetion data tor a1 fooneg wers tecnr el

2.0 Results

Donl relating to the 5-icot drop test and function firing performance are gver in Tebles
240 and 2,410 Fugures 2.4-1 and 2.4-2 show the droprlest damage sustannd by e controt
and test magazines. Permanent deformation of the conural magazine feed hips and swelling
at e magazine body, while severe, did not impede use in Most instances and was repatreble
in these instunces where malfunclions resulted. Test magazine damage was negligible,

Figure 2.4-1: FiveFoot Drop Test Damage to Control Magazines at +1559F, LEFT 1o
RIGHT: Top Forward Portion of Right Feed-Lip Bent Inward; Tihree Magazines with
Defarmed R=ar Portio% of Feed-Lip; and One Magazine with Floor Plaie Damage. Similar
Results Occurred ar -65 F.

25



Figure 2.4-2: FiveFon: Drop Test. Representative Damage to Test Magazines at
+155°F. Slight Deforrnation of Magazine Body (Arrows) Is the Normal Extent of Damage
Occurring on These Magazines.

26
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Table 2.4-11. High-Temperature (+155°F) Function
Performance Data
No. of Malfunctions

Average W Mode of Fire®
Manazine Cyclic Rate, APG eapon Mode of TIe
Type rds/min Weapon No. Ea SA B JToral
Test 863 11 4 4 10 18
Control 854 0 1 by 2
Test 941 12 0 4 5 9
Control a 0 1 0 1
Test 914 13 2 5 8 15
Control 900 0 1 0 €9
Test 912 14 1 2 8 11
Control 902 0 o 1 1
Test 924 15 5 3 7 15
Control 922 0 0 1 €
Average Total
Test 911 Test 12 15 3g deg
Control 903 Control 0 3 3 g

A = Fully automatic, SA = Ssmiautomatic, and B = Short automatic bursts.

l}l’his malfunction was a first-round stub which can occur in any mode of fire.

®This malfunction was a bolt override of the round which damaged the cartridge

case, !t was caused by drop-test damage to the magazine feed lips. This damage
was subs]equem:ly repaired and no further malfunctions occurred during the remaining
Tour trials.

HTwo magazines developed material failure which caused three malfunctions. The
magazines could not be repaired and were withdrawn from test.

28



2,45 Analysis

Eig"wty»five per cent of the malfunctions that occurred with the test mznazines were
attributable to design deficiencies (paragraph 2Z.1). With the exception of two instances
of feed:lip breakage, the test magazine structure was nut affected by the 5-foor drop
test (Figure 2.4-2), Damage 10 the control magazines which adversely affect functioning
performance is correclable {Table 2.4.11, footnote b). As & result of the design

deficue_ncy in the rest magazine, the test criterion has not been satisfied: however, with
exclusion of this problem, the test and control magazine performance ic equal.

25 FUNCTION AND DURABILITY TEST

2.5.1 Objective

The objective was 1o determine the relative functional reliability and ryaterial durability of
the test and contral magazines.

2.5.2 Criterion

The material durability and operational reliability of the test magazine must be equal to or
surpass that of the control magazine.

2.5.3 Method

Prior to testing, each rilie was cleaned with PS 661-B solvent and lubricated with
MIL-L-46000A semifluid oil. Maintenance on the weapons and magazines during the firing
exercise was performed only to the extent of ensuring proper mechanical operztion.

The firing sequence was conducted in accordance with the schedule given in Table I-111, and
the malfunction and cyclic rate of fire dats were recorded.

25.4 Results

Table 2.5-! gives the function and durability test data. Appendix | contains the individual
round data.
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Fable 221 Pupvowon and Livrabtlity lest Data

N Totul

Mupazsmes No. RJds Avy, Cyvche Rate, No Mapuarmes Tutul No,
Iy pe Load Nu. Tesied Fied ds/mimn with Maltunctions Mullunceons
Lest o3 oo 000D 411 b g
6 1o 50 o L0000 842 0 u
1w S0 - 20000 436 2 2
Vontrol Lias oo LU0 H2S 2 2
&t S0 40 10000 LER] 1 3
[WRR] - 20000 B34 5 L3

oo magianes selected from the orfiginul 100-raagazing sample.

This was the tirst subtest which utilized the redesigned follower. An immediate
improvement in function performance was evidenced; however, the new design induced a
loading problem into the system. When the magazines were !oaded by charger clips, the
retangular cartridge dummy on the follower caused the first two rounds in the magazine 1o
stack on the same side. This reduced the magazine capacity to 19 rounds and additionally
would cause a double feed of the last two rounds from the magazine unless corrected prior
1o firing. Data pertaining to individual cyclic ratas of fire are given in Tables |-V1! through
[-1X.

2.55 Analysis
Functicn performance of the test and control magazines was excellent; however, because

the test magazine is capable of being incorrectly loaded when using charger ¢lips, the test
item cannot be considered equal to the control magazine,

2.6 DUST TEST (STATIC)

2.6.1 Objective

The objective was 10 determine the relative fumctionzl reliability of the test and control
magazines in a dust environment,

2.6.2 Criterion

The material durability and operational reliability of the test magazine must be equal to or
surpass that of the control magazine.

30



2.6.3 Method

Twenty magazines of each type were simultaneously conditioned in accordance with the
procedures outlined in Refrrence 1, except that the weapons were not conditioned in the
dust, The magazine array was established in conformity with Figure 1-2,

Five magazines per weapon were test fired, alternating the mode of fire as follows: burst,
automatic (20 rounds), semiautomatic, burst, and semiautomatic, Maintenance was
performed on the weapons after each 100 rounds fired.

2.6.4 Results

Functioning perfarmance data are given in Tables 2.6-1 and 2.6-!1. T e malfunction rates per
100 rounds fired and the percentage of first-round malfunctions {FS1) respectively are as
follows:

a. Test magazines with round cartridge profile follower - 4.0, 560.0%.
b.  Test magazines with rectangular cartridge profile follower - 27.4, 10.7%.
c. Control magazines - 3.5, 64.3%.

These data indicate that a design problem exists with the test magazine; the follower fails to
rise, even after repeated attempts to forcibly correct the problem by sharply impacting the
magazine on the shooting bench. This failure is caused by excessive bearing surface of the
magazine body (sides) contacting the follower and cartridges. The fine dust particles (140
mesh) cause sgizure of the moving components.

The veriation in functioning performance of both test and control magazines was caused by
the magazine position within the dust box; the magazines closest to the dust intake recaived
the greater concentration of the dust. The magazine array in the dust box {Figure i-2) wes
designed to cover dust distribution on an equal basis for each magazine type.
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2.6.5 Analysis

Cessation of function of the test magazine with the redesigned follower prevents the test
criterion from betng satisiied. Use of the original follower design did eliminate the problem
of function stoppage. Although premature release of the last round in the magazine did niot
occur, the malfunction rate of the test magazines was still twice that of the contre!
magazine.

2.7 DUST TEST (DYNAMIC)

2.7.1 Objective

The objective was to determing the comparative function performance of the test and
contro! magazines in relation to weapon performance when the system is fired during dust
conditioning.

2.7.2 Criterion

The marterial durability and operational reliability of the test magazine must be equal 10 or
surpass that of the control magazine.

2.7.3 Method

Three weapons were cleaned with PS 661-B solvent and lubricated with MiL-L-45000A
semifiuid oil prior to this test and after each magazine type tested. Each rifle was fired 140
rounds while being subjected to a continucus blast of dust in 2 specially contructed box.
The 140-mesh silica flour dust was introduced into the dust box at a rate of 2 pounds par
minute and c¢irculated by a blower which was operated at a rate of 60 rpm. The weapons
were fired, alternately in 20-round bursts, semiautomatic fire, and 3- to 5-round bursts with
the first, fourth, and seventh magazines fired in 20-round bursts. The rate of firing was
approximately one magazine every 20 seconds for a total test time duration of 2-% rrinutes.
The magazines were protected from the dust by use of plastic bags until ready 1o !cad into
the weapon. Cyclic rates of fire and total firing time were recorded.

if the firings were accomplished without malfunctions which were not readily clearable, the
weapons were ¢ocled and the firing cycle was reneated for two mare trials (420 rounds,
total of 1hree trials). Ciean magazines (not maintained} were used.

The weapons were maintained and the above sequence was repeated with the other
magazine type {three trials of 140 rounds each).
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Two weapons and the test and control magazines were maintained and the testing (total of
420 rounds on gach type magazine) was repeated with the protective covers removed from
the magazinas.

2.7.4 Results

Table 2.7-1 gives the data for the dynaimic dust test, With the exception of one trial with
weapon No, 2 using the contrel magazine, both magazine types functioned reliatly when
provided with protective covering. Without the protective covering the test magazine is
susceptible to function stoppage as previously detected during the static dust test. The
control magazines functioned satisfactorily after first-round stripping was accomplished
with the bolt closure assist device,
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2.7.5 Analysis
Te test magazine requires less effort 1o strip the first round fraom a fully- loaded magazine
than does tne control magazine. (Note the differerce in total number of FS1-type

rialfunctions.}

The test magazines musi be equipped with dust covers tc pravent passible function failure in
a dusty environment (see 7able 2.7-i phase 1 and Table 2.6-! for comparison).

Provided that protective covering is used con the magazines, the test criterion is satisfied;

however, if this covering is not present, then the test magazine is susceptible to an increase
in malfunctions and possible function stoppage during firing.

2.8 SANDTEST

2.8.1 Objective

The objective was to determing the relative function parformance of the test and control
magazines after conditioning in a sand environment.

2.8.2 Criterion

The material durability and operational celiability of the test magazine must be equal to or
surpass that of the control magazine.

2.8.3 Method

Four M1BA1 ritles were cleaned with PS 661-B solvent and lubricated with M!L-L46000A
semitluid oil. Twenty magazines of each type were tested in the following manner;

a.  Each magazine was completely covered with clean, dry silice- core sand.
b. The magazines were removed from the sand, wiped an the outside, inverted and
shaken vigorously to remove any accumulation of sand from the interior, and

then test functionad.

Five magazines per type per rifle were tested.



2.8.4 Results

Tables 2.8-1 and 2,811 give the results of the sand test. Figure 2.8-1 shows one of the FF
malfunctions which occurred with the 1est magazines. The follower and [ast vartridge were
securely held in position by several small granules of sand. A discussion of this cundition
and corrective action required is given in paragraph 2.1.

Table 2.8-1, Sand Test Data for Test Magazines

Np. Rds Fired
APG . Before
Weapen Magazine No. Malfunctions by Type Before First Function
_Ng2 No STUB FES1 FF BOB _Malfunction _Stoppage

1 301 4 2 ] 3
302 1 4 4
303 1 P 3 7
304 1 1 1
305 1 2 2
2 306 1 1 b.
307 1 1 .

308 2 2
309 - -
310 1 1 -
3 311 2 1 3
312 1 1 1
313 1 3 1 1 1
214 1 1 1
315 1 2 2
4 316 2 1 -
317 1 1 1 -
318 1 1 0 -

319 -
320 1 1 -

Totl 20 2 1 16 15

3Weapons 2 and 4 were tested with the first design foliower (radial cartridge
dummy and reduced side surface bearing).
No cccurrence.
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APG
Weapon
No.

Table 2.B-11.

Magazine
No.?

Total

301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320

20

Ssnd Test Data for Control Magazines

No. Malfunctions,

No.

Rds Fired

Before
Function
Stoppage

by Type, Before First
DF Malfunction
b,
1 8
1 18
1 8
3

3Twenty rounds in each magazine.

Ne occurrence.
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Figure 2.8-1: Top View of Cartridge (Round 20} and Follower Jammed in Test
Magazine. Note the Granules of Sand Lodged between Side {Left Rear} of Cartridge Case
and Magazine.

4



2,55 Analys:s

Test magazine function stoppages prevent the test criterion from being satisfied.

29 MUD TEST

2.9.1 Objective

The aobjective was 10 determine the relative function performance of the test @nd contro!
magazines after immersion in mud.

2.9.2 Criterion

The material durability and operational reliability of the test magazine must be equal to or
surpass that of the control magazine.

2.5.3 Method

Four M16A1 rifles were cleaned with PS 661-B  solvent and lubricated with MIL-L-46000A
semifluid oil. Twenty magazines of each type were tested in the following manner:

a. A magazine was immersed in the mud solution {prepared in accordance with
Reference 1) and guickly retrieved.

b.  The mud was wiped from the magazine exterior, the magazine was inveried and
vigorously shaken to expel any mud from the magazine intgrior, and then
immediately test functioned in the weapon.

Five magazines per rifle per type were tested. Weapon maintenance was performed after
each group of five magazines tested.

2.9.4 Resultss

Tahle 2.8-1 gives the results of the mud test.
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Table 2.9-1. Mud Test Dat lor Test and Control Magazines

No. Magazine Malfunctions

No. Loaded No. Magazuies

Magazine  Magazines withaut Type

Type Tested Malfunctions T51 FS  FF  DF BOB FBR Total
Test i20 8 0 0 8 0 12 0 18
Control 20 e 3 4 1 2 3 2 18

aTwenl:\,r rounds each magazine.

2.9.5 Analysis

The test magazine malfunctions which occurred indicate that the same design problem
abserved in the sand and dust tast (seizure of the follower and cartridges in the magazine)
also is present in the mud test.

Although the test and control magazines did not perform reliably, the test magazine satisfies
the test criterion.

2.10 WATER IMMERSION TEST

2.10.1 Objective

The objective was to determine the relative function performance of the test and control
magazines after immersion and cleaning in water.

2.10.2 Critericn

The material durability and operational reliability of the test magazine must be equal tc or
surpass that of the control magazine.

2.10.3 Method

The magazines previousiy conditioned in the static dust test were used. Each magazine was
diszssembled and immersed in water for 1 minute. Whila immersed, the inside and outside of
the magazine were clcaned with a soft bristle brush (bottle brush). The magazine was
removed from the wa.er, reassembled, loaded and test functionad in a clean, lubricated
M1BA1 rifle.

A total of 20 loaded magazines was sested in four rifles; five magazines per rifle.



2.10.4 Resulms

The results of this test are given in Table 2.10-1,

Table 2.10-1. Water immersion Test Data fer
Test and Control Magazines

APG Test Magazines Control Magazines

Weapon Cyclic Rar< of Malfunction, Cyclic Rate of Malfunction,
No._  Magarine Mo? Fire, rds/min 8CR Fire rds/min

1 301
302 840 784
303
304
3056
2 306
307 258 1 794
308
308
310
3 31
312 831 897
313
314
315
4 316
317 849 2869
318
319
321

Total 1 0

®The mragezines previously used in the static dust test were reused in this test. The
magazines were cleaned in water during conduct of the immersion test. Each maga-
zine number denotes both @ test and contro! magazine. Twenty rounds were loaded
in gzch magazine.

2.10.5 Analysis

The magazines are not adversaly affected by immersion in water; therefare, the test criterion
has been satisfied, Additicnally, both magazine types are readily cleansed with water.
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01 SOLVENTS AND LUSRICANTS COMPATIBILITY TEST

2.11.1 Objective

The objective was to determine the compatibility of the test magazines with various
chemical compeunds used as cleaners, lubricants, and insecticides,

2.11.1 Criterion

The durability and functional operation of the 1est magazines must not be degraded by
reaction of the various chemical compounds to the test magazine material.

2.11.3 Method

Forty unloaded test magazines, five per fluid type (three new magazines and two used in
previous tests), were immersed for 10 minuwes in the following fluids: bore cleaner
(MIL-L-372B), gasoline, kerosene, diesel fuel, dry cleaning solvent {PS 661-B), VV-L-800
oil, MIL-L-14107 oil, and MiL-L-46000A semifluid oil. All magazines were allowed to drain
for 24 hours at ambient range temperature, then loaded with 20 cartridges and test
functioned. Insect repellant {FSN 6840-258-0918) was applied to five loaded magazines by
costing the hands with the repellant and then immediately grasping the magazines. A check
was made 1o insurg that the feed-lip area was contacted. Twenty-four hours elapsed befare
test firing.

All magazines were inspected during the various stages of this test. T he extent of functional

performance degradation and reaction between tha chemicals and test material, if
experienced was determined.

2.11.4 Results
The results of this test are given in Table 2.11-1.

Visual inspection of the test magazines during conditioning and after test firing revealed no
damage to the material caused by reaction to the solvents, lubricants, or insecticide.
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Table 2.11-1. Sulvents and Lubricants Compatibility Test Dats

No, ot
Malfunctions, Round No. ot Weapon

Test Conditian by Type? Mzifunction No.
Bore cleaner b 1
Gasoline 1-BOB 6 2
Kerasepn - 3
Diesel fuel - 4
PS 661.3 soivent 1-FF 4 1
VV-L-8CU oil - 2
MIL L-14107 oil - 3
MIL-L-46000A - 4

semifluid oil

Insect repellant

—_

gFive 20-round magazines were fired in each test.
No occurrence.

2.11.5 Analysis

The test magazines satisfied the test criterion.

2.12 DISPLACEMENT - TIME STUDY

2.12.1 QObjective

The objective was to measure the response characteristics of the cartridge follower in the
test magazines during automatic fire, end to compare these measurements with similar
measurements for the standard magazine.

2.12.2 Criteria

Criteria are as follows:

a. No more than 10 milliseconds shail be required for the cartridge follower 10
position a cartridge during automatic fire,

b.  Gtiher characteristics of the test magazine shall be judged to be enual to or surpass
that of similar charecteristics in the siandard magazine.
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2.12.3 Wethod

An M16A1 rifle, No, 1086779, was modified by cutting two vertical viewing ports through
the lett wall of the magazine well of the lower receiver.  in arder not 10 reduce the strength
and rigudity of the magazine well, the ports did not extend through the luwer rolled edge of
the well. The ports were spaced approximately 1.75 inches from one another and vertically
in line with each end of the cartridge follower within the magazine. Matching viewiny paris
were then cut through the left side of each of the magazines employed in the test except
that only one port was used on any single plastic magazine in order not 1o unduly waaken
the plastic magazine shell,

Small, highly polished, cylindrical rods were then cemented at each end of the cartridge
follower. Reflected light from rthe rods provided traces which were recorded by the
displacerment - time camera and permitted accurale measurements ¢ be made of
displacement versus time far each end of the follower as the follower was elevated in the
magazina during a 20-round burst. However, because of camera lens limiranions, it was nor
possible 10 record both ends of the follower simultaneously with the camera positioned 10
gbtain maximum expzansion of the follower trace. As a result, separate reccrds were made to
obtain front and rear follower displacement.

In addition to the vertical viewing ports which were cut in the magazine wel!, @ horizontal
port was alsG cut in the upper receiver through the wall opposite the bolt carrier, A smatl
rigid pin was then installed in the carrier which acted as & trigger by contacting a swiich
mounted on, and projecting downwzrd {-om, the rifle carrying handie. The switch firad a
high-intensity strobe light which imprinted a fine iine on the displacement - 1ime records at
a predetermined point in the carrier cycle for each round fired. For this test, the strobe
index line was set 1o vertically intersect the cartridge follower trace on the record at the
opoint at which the baolrt face contacted each round as the burst was fired.

Three records each were then obtained with a staridard magazine, with the orginally received
plastic magazine, and with a plastic magazine with a2 modified follower (rectangular profile
cartridge configuration), The initial three records for each type magazine were gbtained 1o
show traces of the rear of the cartridge follower. The test was then repeated 1o obtzin
similar traces for the front of the cartridge follower.

2.12.4 Resulis

Representative positions of several displacement - time recards are shown in Figure 2 12-1
and 2.12-2 and measurements obtained from the displacement - time records are given in
Table 2.12-1.
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Figure 2.12-1 illustrates the begmming and end of sever al sutomatic bursts which were fired
with a standard magezine and with the original plastic magszing, Ite letters F and R in
parenthzsis indicate whether the trace is tor the trant (F) or for the rear {R) of the follower.
The nutnbers on each trace identify the round number and the arrows leading from esch
number indicate the paint at which the tollower attgined full upward positioning of the
cartridge.

The ietter X identifies a critical ares of fallower motion on the records and the arrow
leading from each X showss where this area of displacement vccurred. The straight vertical
lines on the records, labeled BF, are strobe light index lines and indicaze, at the point where
they intersect the trace of the follower, that the bolt face was just corlacting the next
cartridge 1o be stripped from the magazine.

Representative traces for the plastic magazine with modified follower are shown in Figure
2.12.2 and the identifying symbols are the same as in Figure 2.12-1.

By comparing traces on the left with those on the right in the two figures, 1t can be seen
that 1 very pronounced downward deflection of the follower occasionally oceurs as the bolt
strips a round from the magazine. This characteristic is most noticeablz on the traces
ottained with e standard magazine, although this cheracteristic i not necessarily
objectionable if the follower recovers quickly and if the follower is deflected downward
without fore and aft tipping.

Figures 2.12-1 and 2.12-2 show that the downward defiection is overcome gquickly and, in
most instances, the follower is deflected downward without tipping. The degree of Tipping
can be estimated by comparing the trace on the left (front of the follower) with the trace on
the right {rear of the follower). Note, for examplehow nearly identica! the bottom left and
bottom right traces are for initially-fired rounds in the standard magazine in Figure 2.12-1,
but that pronounced tipping occurs as final rounds (18, 19, and 20) are stripped from the
standard magazine and, as the magezine empties, the front of the followear remains stable but
the rear of the follower is deflected sharply downward during each cycle.

This characteristic has been previously reported in Refersnce 5 where it has been cited as at
least partially responsible for certain feeding failures encountered with the M16A1 rifle. At
pest it is an undesirabie characteristic and, in comparison to the standard magazine, was not
nearly as pronounced with either of the test plastic magazines.

The topmost trace on the right in Figure 2.12-1, however, shows a different and even more
undesirable characteristic which was commaon 1o the originaily received plastic magazine.
Note in this trace that the follower has fuily =levated 1o the empty-magazine position just
prior to the bolt face reaching the 2Gth and finai cartridge to be stripped. This resultad in
the final round escaping from under the feed lip and becoming loose on top of the
magazine. This failure cccurred in § of the 6 displacement - time trials with the originai
plastic magazine,

Figure 2.12-2 shows that the modified plastic magazine tends 10 overcome both of the
undesirable characteristics of follower tipping and cartridge retention and the data in Table
2.12-1 show that the modified plastic magazine z2lsc met the criteria of not exceeding a
10-millisecond response time as did also the standard and original plastic magazines.
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Record  Round
No, No.

8 2
3

1
3

12
19
20

7 2
3
1
12
19
20

8 2
3
11
12
19
20

Avg

9 2
3
11
12
19

Cycle
Time,

_ms?

78
76
72
73
73
72

77
74
74
77
74
73

80
75
77
79
74
74

76
74
72
73
74

Table 2.12-1, Cartridge Follower
Measurements Obrained from
Displacement - Time Reccrds

Follower Follower Follower
Response  Cyclic Motion Motion Fo:lower
Time, Margin, at Belr after Bolt Displacement,
msY ms® Contactd  Contact® in.®
Plastic magazine, modified follower, measurements taken at rear of follower.

2 10 ] S -
7 10 S D 0.02
7 10 S S -

7 11 S S

5 S S S

7 8 S S
9 10 U S .
7 9 U D 02
6 10 S S -

9 13 S S
9 9 S S -

11 9 S S
10 10 L S -
10 9 S D .02
8 12 S S -

7 12 S S
9 9 ) S -
8 10 S S -
8.0 10.0 .02

Plastic magazine, original follower, measurements taken at rear cf follower.

7 <] S ) -
7 9 U D 0.02
4] 10 S D .03
6 10 S S -
7 7 S D .06
5 7 - - -

fag

See footnotes page 35.
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Table 2.12-1 {Cont'd)

Follower Follower Follower
Cycle Response  Cyclic Motion Motion Foliower
Record Round Time, Ture, Margin, at Bolt after Bolt  Displacement,

No. No. ms?® ms ms® Contact?  Contact® in.®
10 2 74 B 10 S S .
3 74 2] 9 u D 0.02
11 76 ] 12 S D .03

12 73 53 11 S S
18 71 10 8 S S -
19 69 5 5 g D .06
920 70 5 13 - - -
1 2 81 9 10 ) 5 -
3 76 7 9 S D .02
1 74 6 10 S D .02
12 76 5] 12 S D 02
19 76 7 7 S v} .05
20 72 6 12 s D .04
Avg 6.6 9.5 03

Standard magazine, measurements taken at rear of follower.

12 2 78 ANR 10 S D 0.05
3 73 9 8 5 D .05
IR 75 7 11 S D .06
12 74 7 12 S D .05
19 75 10 9 S D .11
20 75 10 8 S D .06
13 2 79 AR 10 S D .05
3 75 9 9 ] D 04
i1 75 8 10 S D .05
12 76 7 11 S D .04
19 75 11 7 < D .10
20 71 10 7 D D .05

See foornotes page 55.
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Table 2.12:1 [Cont'd)
Follower Faliowe: Fcllower
Cycle  Response Cyclic Motion Motion Follower
Record Round Time, Time, Margin, at Bolt after Bolr Displacement,
No. No.  ms® ms ms¢  Contact Contact in.®
14 2 82 PNR 12 s D .05
3 77 9 11 S D .G5
11 75 <] 12 S D .03
12 79 10 8 5 D .06
19 73 1 3 S D .10
20 76 12 8 S D .06
Avg 9.3 9.4 06
Plastic magazine, modified follower, measurements taken at front ¢* follower.
i25 2 76 g 8 s s -
3 72 9 6 S D 0.03
11 72 8 10 S D .05
12 70 10 11 S D 04
18 70 7 12 S S -
19 69 6 12 S D 04
26 2 79 1 9 S s .
3 75 12 8 S 3] 03
11 69 7 8 5 D .05
i2 70 3 9 S D .04
17 70 6 12 D D .03
18 68 2 12 D D .04
a7 2 82 8 11 S S .
R 77 9 11 S D .03
11 75 8 12 S D .04
12 72 8 10 U D .04
18 71 5 13 S S -
19 73 5 14 S D .04
Avg 3.0 10.4 .04

See footnotes page 55.
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Displacement,

Tahle 2,121 (Cont'd)
Follower Follower Follower
Cycle Response  Cyclic Motion Maouon Foliower
Record Round Tiraeg, Time, Margin, at Boit after Bolt
1 -
No. No. ms* ms ms® Contact® Cortact® in.©

Plastic magazine, ariginal follower, measurements taken at front of follower,

21

23

24

Avg

Standard magazine, measurements taken at front of follower.

"6

Sea footnotes page 55.

2
3
n
12
18

*1g

ks
<

3
11
12
18

‘19

2
3
11
12
18

f19

2
3
11
12
18
19

90
85
77
76
75
77

93
88
75
70
71
71

90
90
75
75
72
72

91
80
83
84
78
B84

R
SO oo~

oo~~~ m

~N NN~

73

g 0w

14
13
13
12
15
16

15
14
13
10
13
14

14
14
13
12
14
14

135

15
10
12
12
15
17
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Tatde 2121 (Cont'd}

T ollower Follower Follower
Cycle  Response Cychc Motion Motion Follower
Recuord  Round  Time, Time, Margin, at Bolt stter Boit Displacement,
No, No. ms! _ ms ms®  Comtact”  Gontactd n®
17 2 86 9 1 S D 0.05
3 79 11 & S D 05
1 77 7 o S D .04
12 76 9 9 S D 04
18 74 5 14 S S
19 74 5 13 ) S -
120 2 89 10 12 S D .05
3 78 8 8 D L .04
1 74 B 8 D D .05
12 75 8 i1l D D .04
18 75 7 16 S S -
19 g0 4] 16 S S -
Avg 7.6 12.0 .04

8The time in milliseconds from the firing of the previous round 1o the firing of the
round listed in reond No. column.

The time for the follower (front or rear] to fully elevate a cartridge after the bolt
has zleared the magazine in recoil.

®The time between initiai full positioning of the cartridge to be fed next from the
magazine and the arrival of the bolt in ctounterrecoll tg strip the carfridge.

The Jetters U, D, and $ indicate the motion of the follower just as the bolt first
engages the cartridge to be stripped and in the next column, immediately after
stripping; U=follower moving upwar:, D= follower moving downward, S=follower

is stable or relatively stable (soma minor movement detectable).

®This measurement shows how far the follower is deflected downward as a

cartridge is siripped from the magazine.

The 20th round was not maintained in position in the magazine and beceme loose
on top of the magazine approximately 4 milliseconds before the bolt was in position
to strip the round. Th= gun jammed and did not fire the final round.
SA loose round occurred as in f above but the round was successfully fed and fired.
_hNFl = Not recorded on displacement - time record.

'Motion of the follower was not visible for the 20th and oceasionally the 19th
round due to restrictions imposed in the cutaway viewing port.
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2.12.5 Analysis

The displacement - time records show thal the modified plastic inagazene, at least in a
“clean’’ environment, si:ould perform equal to and probably better than the standard
magazine. However, 0ther subtests results should ce consulied for pertormance during
adverse conditions, tor cwizbility, and for handling and loading charuacieristics.
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SECTION 3. APPENDICESE

APPFNDTX I = TEST DATA

This appendix centains the following tesr data:

appendix Reference to Section 2
Fage Mo. Descriotion of Concent Par, No. Page No.
-2 Mapazine dimensional measurements. 2,2 9
1-38 Firing sequence for -65°F. 2.2 20
I-39 Firing sequence for +1545°F. 2.4 25
T-40 Malfunction and nonfiring defects data 2.4 27
for +155°F.

I-41 Cyclic rate of fire dara for +155°F. 2.4 28

I-44 Firing sequence for Part I (five load- 2.5 30
ings) of function and durability test.

1=45 Firing sequence for Part IT (50 2.5 £l
loadings) of function and durabilicy
test.

1-46 Cyclic tate of fire data for function 2.5 30
and durability test.

1-49 Malfunction data for function and 2.5 30
durability test.

1-50 Magazine array used in the static dust 2.5 31
Test.

I-31 Malfunction data for mud test. 2.9 43
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BReferancs fkestch 1

Flastic
(Dimension}
z B c €1 o
.88y .E83 -T2 .735 .13
8oL .882 T2 .725 .36
887 .888 .72 .725 .73
.8es .882 . .725 .73
.B8g .BaL .20 725 .TA6
.889 882 .70 .726 .7
.889 .88 L7035 .725 T2
.889 .83L .70 725 LTk
.888 .880 .70 .725 .73
.890 882 phl .725 . T4
.88g L& T 725 LTk
890 .88 .2 .725 L2
.889 .883 -7 .725 7
.88% .882 LT 725 5
.889 .88z T2 .725 733
.889 .882 By l] .725 T
.809 .88 .70 .725 .7k
.Bo0o .88 A2 . 725 .TA6
1E] T2 .725 AT
880
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Reference Bkwtich 1 & 2
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Befere-ca Sketch i & 2
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Reference Sketch 3

Plastic
(Ddmwensica)
Spriogg Length
A 3 c_ b 2 ¥ G (Free)
2,363 2,320 105 .6T7 .307 -385 661 BTy
2,370 2,323 106 _BTT .307 .31 692 6,063
2,367 2.3 W6 67T .309 .378 .693  B.0U6
2.368 2.32) L1066 .6T8 .307 .376 .693 £.130
2,367  2.3%2 106 677 . 308 .38 693 5,05k
2,367 2.322 ,105 .678 .308 .383 693 8.055
2.368 2.322 .05 6T .308 .376 L6592 8,020
2,368 2.323  .107 ATT .307 .383 692 1.915
2,36 2.323 .105 677 . 307 -399 .653  8.053
2.368  2.321 .105 L6T7 .307 .392 693 8.0
2.370 2,322 .ok .6TT .307 .381 L6591 6.106
2.3689 2.321 .105 67T « 307 .380 .692 8.225
2,368 2,323 .107 BTT . 305 . 380 651 8,154
2,369 2.321  .104 677 .305 . 366 .692 8,059
2,365 2.322 .105 L6718 .307 .385 692 B.c0S
2.368 2,322 | 106. 676 .306 .30 .692  B.cos
2369  2.323 (107 576 .306 .3683 691 B8.03%
2.368 2.322 1ok 61t . 305 .373 691 5,045
239 2.321 .10h 677 .305 .380 .693  E.1%k
2,368  2.3@ .07 67T .305 .387 .692 8,053
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Variations in the dimeasions of 20 plastic ard 20 aluminum magarinees
werz as fallovs:

Reference Sketen 1

Flastic
(Dimansion)

A Al B Bl o] cl D o
.885 .872 .887 879 .T09 -125 LT -T8
o to to to to o To to
.88 875 .B91 .388 .72 .T26 AT .72k
Alimioun
.80 .878 .881 882 .796 .800 .750 97
§” ] to to to to to to to
. 890 .B88 886 .393 803 et .505 806

Reference Sketeh 1 & 2
Plasgtic
(Dimenaion)
= £ S A . L L
2,279 2,38 2.53% .40 1.106 1.366 1,400
to to o to e o

2.286 2.395 afosha RIS 1,109 1.370  1.405
Alumiram

2.290 2.369 2.521 0.1} 1.100 1.345 1.390

2,303 2?381 2,533 &b 1.108 11:259 1.408



Flastic
{Dimension}
4L 3 ¢ » E F
2,363 2.119 .10k 676 . 305 .366
o to o o to to
2.370 2.323 L107 .678 .308 L399
Aumioum
2,358 2.268 .62 .675 .13 .28s
to to to o 10 to
2.3 2.280 1 .688 .323 .300

-T39
to

L7159

Spriog lengthn
Free

7.915
o
8.225

7.585
to
7.825

Variation in the dimensions of 79 plastic and 850 alumiman magazines

was a3 fallows:

Beference Sketch 1

Flastic
{Dimension)

A - L
588 883 LTok
to 1o to
.833 .&52 AN

Aluminem
.839 .890 808

.T10
«T29

Fe§



The following measurements are for a sample of ten test and control
magazines used in the function and durability test.

The mxi=mm veristion frox draving specifications before firing vas
as followas

Fallower, Plastic, Dug. Ch<lO42-5

Srpecified Dimension Variation
2.265 -.010 -.001

Megazine, Flastic, Dug. Di-10h2-3

.890 --015 "-003
. 700 +,010 +,016
2,285 +,010 -, 006
L5 +.015 -.005
1.118‘ -.006 -_ws
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Bpring, Steel, Dwg, Ch-l0w2-0

Specified Imension Variatlioa

T.5% -.20 +.235

Follower, Alumimmm, Dwg., 62494

2,360 -, 005 +,002
2,257 to 2,272 +,008
- +.005 +.003
L300 +,005 - 015
.150 ¥.005 -.Q0h

Spring, Steal, Dwg. &187
7.760 +.100 -. 003

Megazine, Aliumimem, Dwg, 61922

Lak3 +,005 +,004
1,101 %o 1.130 -, 001
1.357 +.003 -.005
1,396 to L2 -.006

885 +.005 -. 010

798 to TB12 -. 004

The maximmm change in dimensions after firing 1000 rounds was as
follows:
Follover, Plastle

mension Change

2.265 -, Q10 -.003

L6880 +.005 -, 004

.138 4,010 -, 002

L340 +,005 -.002

i Spring, Steel
7.8% -.20 -A32



Wpasine, Flastic

i
"

.90 -.015
LTOC +.010 -, 002
2,285 +,010 +, 004
2,395 -.010 -, 012
2. 540 -.015 -.002
JLks +,015 +,007
118 -.006 +.002
%35 to 1,380 +,002
1,396 to 1l.l12 +,005
Fallower, Alundnoum
2.3%0 -.005 +,005
2.25T to 2.272 +,006
L1100 Rarl, +, 005
.680 +.005 - 108
.320 *,005 +, 005
L300 *.005 +_.001
. T50 ¥.005 <. 006
Bpring}Stael
7.760 +,100 =18
&mnm)ﬂmimn
2,268 ¥in +,001
2.3%0 Ref. -, 002
2.530 Rﬂf. -0003
Lak3 +, 015 +.008
1.101 o 1.110 -,002
10357 +lm3 *a m3
1.396 to L4z +.010
.885 +,005 4,001
798 w0 (B2 ¥,001

See following for data and sketch of measurement locations.
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Magazine, Flastic, For 5.56 mn., Ml6 Rifle
Before and Aftar Fiying 1000 rounds.

Follower, Dwg. Ch-10L2-5

[

Bpecified 2,265 -, 010" Change Specified
B.Y. A.F. A.F. ve B.F, 680 é.OOS

Fallower Left  Right La2ft  Right La’t  Right Change
No. Side Side Side Side 8ide side B.F. A.PF. A.F. vs B.F.
L 2.255 #2,254 2,255 2.253 ~.001 ~-.Q0L L6713 601 +.GUL
2 2,258 2,257 2,255 2.255 .003 .ooz 685 6881 -.0Ck
3 2.257 2.25T7 2.256 2.256 .01 .001 .62 682 .C00
4 *2_254 2.258 2.255 2.25% * 001 .003 .63 682 -.003
5 *2, 254 2,256 2,254 2,250 000 002 LGB0 e .00L
6 2.256 2,257 2.255 2.25% -,001 .003 601 683 L0C2
T 2,254 2.255 2.254 2,254 000 .00L .681 .e82 002
5 2.25% 2.25% 2.2%% 2.255 =-.0C .000 680 661 .00
9 *2_254 2,257 2,254 2.,25% 000 -.00% 579 682 .03
0 2.255 2.258 2.25%5 2.255 .000 .003 .685 683 -.002

Spaciiied Specified

.188 * o100 Change L340 £, 005 Change

B.F. A.F, A.F, ve B,F, B.F, A.F. A.F, v8 B.F.
1 L1584 .183 -.001 L3341 341 . 0G0
2 .187 .185 002 L34 .3 . 000
3 .186 J18% .002 L3k2 .340 -.002
L .186 184 .ooR .3he 3kl .00L
S .186 .185 .00L .32 .3k .001
& .186 .185 .00L .3k2 .3ka 000
T ,186 185 .00 .3 i . 000
8 .186 .185 .00L L343 L33 . 000
g 185 .185 .00L L343 L33 -0c0
0 L1186 .185 ,0al. 43 . 342 -, 001

P

% Does not meet Dwg, Specifications
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Spring, Compressiem, Magusios, Dwg, Ch-10A3-8
Frow Length B.F. and A.¥, 1000 rounds.

Bpgﬁiried 8 ciried. Change
JOh" . 20" Fvl.E: - 20" L, F. Ve L.}
5 -SLWE'. . g.01k% “"—7551—" "1?1“ -8‘_5‘05 _7'936
10 *3, 063 7.931 132 *3,020 7.945 75
15 8,006  7.913 .093 40 *7.915  T.845 Q70
20 8,130 8.058 LoT2 45 #8053 7.993 060
25 8,05 7,963 .091 50 #8,020  T.948 .oT2
Magarine, Plastic, Fcr 5.56 mm, , M16 Rifle
Before and After Firigg 1000 rounds,
Dvg. D 4-1042-3 (See Refs Sketch 1)
. Specified Mmsomxion
.B90-,015 890 -, 015 .830 -.0IF  -590 -.015 .700 + .0LO
Magazipe (A) (AL) () Bl c
Mo. B.F. AF. B.F. A.F. B.F. F. B.F, AF B.F, A.PF.
T HE Y 5T 65 S % o e vt oo
10 .88 ,88% BT .&874 +.541 B9l 88> 881 +#.m2 .T13
15 .867 .88t =872 .82 .887 .386 ,B88 .88 =+ M2 712
20 887 .886 875 .87 .B89 586 882 .88z =, TU
25 885 .85 .87s .87 .88  .868 .B831 .88¢ .70 .TAC
30 5686 ,886 ¥ B72 _B73 _589 .888 .882 .881 .70 .T7iC
3> 866 .886 =812 372 . .890 .88 .88 709 . 7AC
Lo 867 .887 = 072 83 .B89 .86 .88r .88z .70 .11
45 .887 .838 +,873 .872 .888 388 .85 .84 .70 .710
50 .887 .886 =873 .87% .Bgoo B89 882 .883 + 711 T
Max, Change t,001 - 002 t, 00 -. 003 +, 001
Specified DipanRaion
'r -E .00 .700 + ,010 .T0O + .00
cl) D (m)
3.7 A B.F, ALF. _B7F. AL
5 *,Te5 .T25 *. T3 «.Td3 *.720 .T20
10 = 7725 -785 * 716 AT *, 720 720
15 =,725 . 725 *,73 .T13 *, T22 .723
20 8,725 . T24 *.713 By 11 . T2 T2
vax, Change  -,002 +.001 +.0C1
poes not meet Dwg. snsciljcaticons.



a2, =25 LT2k% * L6 .26 e 122 .12L

30 * 126 T2 » 17 .7 = 722 .iaz
35 =725 ek ® 712 .12 -, {20 Ll
=725 .T2k *_ 1L .15 *, 720 .20
L5 =725 .T25 * (13 .13 -, Tz . (22
S % TRS LTRS * Tl .T13 - T21 .T2u
Max. Change -, 002 T ool t.001

Magazine, Plastic, For 5.56 mm., M16 Rifle
Before and After firing 1000 rounds.
Dwe. D h-1042-3 (See Ref, aketch 1 & 2)

Spacified Dimension

2.2685 + ,010 2,395 - .00 " 2.5k0 - .015 JLh5 o+ 015
Mas. (E) = f=) Mio,  Max. (H)Mim. Max,
¥o. B.T. A.F., E.F. A.F. B.F. A.F.

B.F. A.F.
S #2281 2.882 L3 23092 Z537T 25 451 T 453 455 hsé
1 2,23 2,285 2,395 2,383 2.539 2,535 k50 A58 k50 WSy
15 =2 279 2288 2.390 2,320 2,538 2.538 ,us50 A58 L BEL 456
20 #2280 2,202 = 2,398 2.335 2.533 k32 (k6O k53 _LfC

¢

25 *2,279 2,283 2.3%¢ 2.388 2,537 2.537 .49 455 450 455
30 *2,233 2.285 2.392 2.393 2,537 2.535 *LLd Ja50 Lk 452
35 #z. 280 2,280 2,390 2.390 2.537 2.535 * Mo YLy R 77 S,
Lo w2280 2,280 2.39¢ 2,390 2,542 2,501 « Lik N S
Ls #2283 2.28% 2,392 2,389 2,537 2,538 = Lhy Jhsh Ly 456
50 #2.282 2,280 2.392 2.391 2.536 2.535 * 441 sk 448 W&o
}ax. Change +,004 -2 ~.0C2 +. 00T +.006
Specifled Ddmension
1.118~,006 1,304 to 1. 380 1,396 to 1,112
{5 {Kj - {z)

5 #1,106  1.106 1,366 1,367 1.%00 1.403
10 #1109 1.108 1.3468 1.367 %403 1,407
15 #1107 1.108 1.367 1.367 1.500 1.403
20 #1,109 1.0 1,365 1.367  l.koz 1402
25 #1107 1,17 1.357 1,368 l.hk02 1,402
30 #1108 i.10 1368 1.367 1.bo0  1.404
35 1,108 1.108 1,366 1,366 1,402 1%
4o #1107 1.106 1,367  1.367 l.ko2  1.407
45 %1,109 1,108  L.370 1,369 1.hoe 1.ko0b
50 #1.108 1,108 1367 1,367  1.ko2  1.hob
Mex. Changa +, 002 +,002 +,005

* Does not meet Dwg. Specirlications
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2.360
Mag.
No. B.F.
5 *2 362
10 2,359
15 2,358
20 2.336
25 #2.340
30 =2.30
35 *2,.38
4 2.358
ks 2,360
50 2,359
Max. Clange

Magezine, Alvmipm, Por 5.56 mm., ML6 Rifle
Before and After Piring 1000 rounds,

Follower, Dwg. &2koh (Bee Ref. sketch 3)

Specified Dimension

Specified Dimension

L300 + 005 750 + L, 005
F G

5 %2927 .291 4T MRS
10 *,291 291 »Tuh . Th
15 #.285 285 LIRS L THA
20 .30 .299 R 20 S
25 291 &5 LU LTh2
30 #.293  .293 A Tak 7ML
35 »,293 .g93 LThg TU3
Lo 290 ,291 . 749 .Th3
L5 295 294 STHT 0 LTH3
50 %292 .23 SRS Th3
Max, Change +,001 -. 006

- .\005 2,25'{ 1)-.'0 BBE .10 Rer. OO0 005

Aj) B C gB!
“AF B.F. AT, B,F.- A.F. BE.F. A.F.
2,360 #2275 2,269 AT L1110~ 686 6B
2,364 =2 280 2,217 L1065 110 82  .68L
2.353 2268 2.274 L1100 .113 b2 682
2,36 2.272 2.269 108 12 682 679
2,358 2.270 2.272 L2108  ,108 . .&ew 679
2.357 *2_27T 2.272 L1070 L1088 #0880 (680
2,399 2.270 2.275 J11 109 #6858 683
2.360 2,275 2.277 108 12 679 676
2,360 *2, 27h 2,274 A8 107 LGB 683
2.358 2 27L 2.273 108 10 L6605 678
+.005 + ,006 +.005 -. 008

Spring, Dwg., 62187
Bpecified Ddmansicn

7.70+ 100
B.F. AF, C
7798 . -.ﬁ
7.817 7.720 .107
*7.657 7.585 o712
7.726  7.680 .06
7.695 7.665 .030
7.667 T.559 .108
71.765 T7.733 .032
1.675 T.6k2 .033
7.730 7.6681 .069
Tn?hg T. 637 -.]J.2
~-.118

* Does not meet Dwg. Bpecificstiona
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LR20s L0050
LB
B.F, A.F.
323 Lz
323 L322
L6 L3
321 .39
.33 .32
-323 .32
322 L3223
L35 LR
323 .33
39 .32
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Magazina, Aluwdmm, Yor 5.56 mm., MLO Rifle

Before and After Firing 1000 rounds,

Maga.zine, Dwg.

61922

(Bee Ref, sketclh 1 & 2)

Specified Dimensicn
2,380 Ref. 2. 530 Ret,

2,266

Mg, (E) (0 (©)

NO_ B.F A F. B.F. AJF. B.F. AF.

5 2,300 2,301 2.375 2.37F 2.1 2,53
10 2,300 2.300 2.3718 =2.276 2.533 2,530
15 2.298 2,298 2,369 2.309 2.528 2,528
20 2.296 2.297 2.376 2.375 2.528 2,529
25 2.295 2.295 2,376 2.375 2.530 2,529
30 2,295 2,235 2,316 2.376 2.529 2.529
35 2,28k 2,295 2,378 2,318 2.531 2,530
Lo 2,297 2.298 2,371 2.372 2.526 2.526
ks 2,290 2,200 2,369 2,370 2,526 2,526
50 2,299 2,298 2.379 2.380 2.530 2,528
Max. Change +.00% -.Co2 -, 003

Specified Dimension

1.101 to 1.110 1,357 +.003
€] K
5 %1100 1,100  ¥1.352  1.353
10 1,101 1.100 1,357 1.354
15 1.103 1,101 #.3k3 1,350
20 1,103 1.103 1.3538 1.357
25 1,102 1.103 1.358 1.357
30 1,102 1,102 1.355 1.355
35 1,101 l.102 1.3%9 1.356
40 *1.10% L3102  *1,3%1 1,353
45 #1,106 1,101 #1,35% 1,354
56 1,104 1.105 1.358 1.358
Max, Change -.002 -.003

* Does not m*et Dwg. Specifications
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L.396 to L.412

e

*1.390 1.39L
1,405 1,409
1,395 1.hoh
1,508 1. habh
1,408 1.409
-1,404 1.hog
1,408 1.413
1,398 1.406
1,406 1,409
1.405 1.415
+.010

LUs3 4 015
Mie Max(l)Min Max
B.F. AF.

LBl (ks2 Lh52 (k52
sz hkss _Lsy 453
a6 o= bao 59 L6k
Jso 488 ks2 ass
S0 # 459 LST 463
5T ow Ll LBl k66
g uss ks WED
L4300 w58 U455 (uE2
LB kss 450 458
LB 485 b5k L&

+.008 +.00%



Megarine, Aluminum, Por 5.56 mm., ML6 Rifle
Batore and After Firing 1000 rounda,

Magazipe, Dwg. 6L922 (See Ret. shetcn 1)

Spacified Dimenslon
835 +,005 885 + w05  .Bd5 = ,005  .BOS ¥ 005 .798 o .12
(A) (A1) (B} (21) o
Ro. B.F, AF. B.¥. A.F. B.F. A.F. BZB.F. AF. B.F. A.F.
5 .88 .88s 887 887 58L 88L .88y 883 s T96 .796

10 .Sos .88% .883 .883 .885 .885 .885 .05 .803  .803
15 .337 .387 .888 .03 .883 .gg? 887 L8eb  .Bo3 L8032

2¢ ,883 .883 ,884 884 88BN | 888 88T 800 oL
25 .88 .88k, .38 ,885 882 .881 & .883 JT9% . 300
3 .B87 .B87 .883 .833 .88h .38y 882 (483 .80¢ LBuwo
35 +.870 .86 ,885 .88, .88, 884 885 &84 =, 797 L7386
o ,88z2 .88 .883 .96: .83z .862 .882 .08z . 796 -75%
L5 881 .8, .88y .884 883 .883 284,885 .800 . 800
50 .883 .883 .G88% .303 .BBs  .885 .805 (086 . 800 .BoL
Max. Change -,C01 +.001 -.001 +,001 +.001

Specified Dimension
.798 to 822 L1939 te. 812 . 798 to 812
&) ) qm)

5 .80k 8ok .800 801 L&05 806
w805 .805 LBo1 801 . B0 801
15 .Bos 805 .805 J8oh 806 L8086
20 .806 .Bos L8 .80k . 8ok .805
25 .803 804 .9c3 803 .805

30 .803 .8c2 .8C5 . 80k .803 .
35 &2 601 o+ 75k .795 .802 .Bo2
4o 802 8oz .8o1 .800 803 .B04
Ls  .Bo2 .80z 799 L8600 .801 .81
50 .30k 803 T8 .798 .T98 799

Mex, Changs _4_-_.001 1.001 +,001

.80
8ok

* Does not meet Dug, Specifications,
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Referepce Bketch 1

Plastic
{Dinension)

Meg.
L No.

[k
1]
Te)

Mag
¥o.

1 B -890 LT -T13 b3
2 890 LTL0 STk kL
3 .T LT L6
L 82 Mk Ty b
¢ .8%0 .o as) L8
i LT LTLO 4s
8§ 32 9% T . 51
9 .851 .83 .Tow .T28 52
n .83 890 s - Te) 53
1-2 .J91 .89 T2 .TL3 5
3
14
15
7
13
19
21
22

$EeEE
7
B

.391 .81 LT3 .T1h 56
8a 892 .712 T3 57
890 .890 .72 N2 58
.89G .890 S 113 29
.891 .81 skl .TL9 6L
.S80 .890 -2 T a2
890 .90 .13 Tz 63
.390 .86%0 TS Rra bl &l
23 .891 -Bo1 .TLG .T15 66
2L 889 .889 Rratl .72 67
26 .3 .8 .m7 .72 68
27 .883 -5%0 -TL5 7z =
20 Missing T
20 .89l . 889 22 .T2b T2
3 .89 891 T Mra¥-] 73
32 .03 .890 -3 .T33 Th

33 .88 .80 .7+ .73 76
3k .539 890 .TL5 3 T
36 B89 .890 2709 .2 T8
37 .39 .8%0 R 2 79
3¢ .891 .890 LT <75 a1
39 .82 890 .T10 T8 &
4 891 890 sl ST 83
b2 830 830 LTk .73 a4
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Flastic

(Dimension)
B c
.Bgo 709
.890 -T5
.80 L6
.891 .Tob
.89 .Tié
.89 .70
L89L .10
.890 .26
.890 Ryt
.890 Ryalh
-891 -712
-8% -Tlo

T3

LT3



|»

E38%

F;tj\LUJ—JUxF'wI'UI-‘ iEE

3R A A

Reference Bxetch 1

Aluminum
{Dimensicn)
Mag.

D Fo. & ] < )
Bol .80s 3 L Bey Lo82 800 L B0
. 8ok .30k Ly .82 845 805 LOU5
LBok L800 L6 .86 L 885 L8oo L3305
805 .Boz2 L7 389 890 . 80k =13
.805 L8000 48 889 LBk LBoL .806
L5085 .800 49 .B37 .885 JBo2 LE0E
. 804 8ok 51 L8380 885 6oz e n
LBok 300 52 885 . 885 804 LoO7
L8303 .Bo1 53 835 885 .S00 L5035
805 805 o .885 .88s6 .G01 LO05
805 .Go4 56 882 . BE3 8o . 806
L8058 807 57 B8z . 585 . 803 808
.30k .6o4 58 .Bga .886 .802 .GoL
.808 .50k 59 .88, .58 .80z sm
. 8ok 811 al .B83 .8& .Bos .805
800 N=3h1 & 8a6 . 884 ,800 .81e
Boe 803 €3 .88s5 .B8g 800 .305
. 800 .80s5 64 B37 .B85 805 L8071
. 800 .805 =3 .88s .88z .800 .808
800 L8500 &7 882 . 884 L8600 .800
.8o3 .806 65 .883 .385 .807 8o
goc  ,808 & 885 .885 808 L803
& 806 T .88k 88T B8 (803
L80L 609 T2 . 884 . .80k L8006
B BT T3 . 862 . .808 .80G
.803 .809 T4 .881 .384% .805 802
805 80 76 .88% .88s 807 .801
800 .805 T7 .583 .8e3 <80 .807
.8co .808 718 .581 .B85 .80k .800
.80 806 79 885 L8871 .806 .BoL
.02 .81 & .891 .Bap . 80h 812
206 .Boé 82 .885 .58L .806 802
302 2803 83 .88z , 884 .805 802
.8o0 . 805 8 .835 .88y .800 L8035

I-26



heferenca Sketch 1

Alvmdran

(ntmvmsicn)
Mag.
Fo. A ] ¢
86 883 887 .80l
87 .885 .880 .800
88 .B8s B85 .803
8s .86 . .80z

93 .8 - .Sol
9k 887 .885 .80
g6 887 - 801
97 .889 .883 .800
98 8% .883 500
99 &8 . .800

I=27



Deflecianeter
Alr Cell
Ram

Vise

Fipure 7-1: Setup for Load Teflection Testing of Magazines for
5.56-M1 Armunirion for M6 Rifles.

The range af the loads nécesgary tO initiate movement of the spring load-
ed pars of the magazines vere:

a. Metel: 1.60 t5 2.35 pounds {Control Magazine)
b. PFiastic (removable Tase): 1.10 to 2,40 pounds (Present Test Magazine!
¢. Plastic {cemented base): 1.35 to 3.50 pounds (Second EDT Test Magazine'

It shonid be noted that the walwe of 1.35 pounds for the plastic magszines with
the cemented bases is exceptionally low for this group. If tais obe velue
wvere disregarded, the pev low would be 2,65 pounds,
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Dimensionsl variation for a sample of 10 Second EDT Test magazines.

Measursaments are given in inchea. Messurements are from new magazines.

Dimension

[P
l‘..
L

2L

12
L]

.By7T .36 W8k LByt .Tax .78
o <=0 to TO To <o

901 .92 .55k L5891 TS 726
Reference Sketen 1 & 2
Dimeasica
2 ¢ = g L
2,282 _.3%5 2,533 Luko i, 11y 1,372 1.k
to o o to 0 ke to
2,296  2.L07 2,550 L1  L.215 1,376 L.433

I=35
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Table [-I.

Firing Sequence for -65°F

Mode of Fire, by Magazine No. Cycle 1 bLycle 2 Cycle 3 Uycle b Uycle §
B A 5 B S Wnn No. Wpn No. Wpn No. Wpn No. Wpn No.
Cl0l TiOL Cl02 T102 Cl103 11 12 1. 1k 15
T103 Ci0hL TIOL4 €106 TIOS 12 13 1k 15 i1l
€106 TLO6 C107 71107 Cl08 13 1l 15 11 12
T108 Cl09 TI10% Clio Tilo 1y 15 11 12 13
€111 T11y <li2 Tile €113 15 11 12 13 1h
TI13 Clilk TilL C115 T1lS 11 12 13 1L 15
116 T116 C117 T117 C11d 12 13 14 15 11
TL1S ClL% T119 ¢Cl20 T120 13 1k 15 1l 12
€121 Ti21 Q122 T122 (123 1k 15 11 12 13
T123 Clz2h Ti2Lk (125 T12% 15 11 12 13 1h
C126 Ti26 Cl127 T127 (128 11 12 13 1h 15
T128 Cl29 T129 Cl30 T130 12 13 1k 15 11
Ci131 T131 £132 T132 €133 13 p 15 11 12
T133 C134 T3k Cl35 T135 14 15 11 12 13
Cl36 TL36 G137 TI37 (138 15 11 12 13 1L
T138 €139 T139 Clho TiLO 11 12 13 L 15
Clkl Tihl ClL2 Tik2 Clh3 12 13 1L 15 11
T3 CGilLh TiLL C1LS TILS 13 1 15 11 12
Clué TiL6 <C1h7? T1LT ClL8 1k 15 11 12 13
T1L8 ClL% Ti1h9 €150 T150 15 11 12 13 1L
Note: The prefix (C) and (T} to the magazine number represents CONTROL

and

The
for

TEST, respectively.

I-38

modes of fire are abbrewiated:(B) for 3- to S~rd bursts, (A)
20-rd automatic bursts, and (S} for semiautomatic firinz.



Table I-JI. Firing Sequence for +155°F

Mode of Fire. by Magazine Na, vycle 1 vycle 2 Cycle 3 OCycle ly Cycle 5
B A 5 R S Wpn No, Wpn No, Wpn No. Wpn No. Wpn No.
C1%1 TiS1 Cl152 TiS2 Cl53 11 12 13 1L 15
T153 <C15h Tish Cl55 T155 12 13 1, 15 11
€156 T156 C157 T1S7 Cl58 13 1k 15 11 12
T1S8 C159 T15%9 160 T160 1k 15 11 12 13
C161 Ti61 Clé2 T162 Clh3 15 11 12 13 1n
T163 Clhy T1éL Cl65 T1é5 11 12 13 1 15
Cl66 T166 Cls7 T167 C168 12 13 1L 15 11
T163 Cl65 T1E9 CL70 TIT0 13 1L 15 11 12
Cl71 T171 Cl72 T1T72 (173 1k 15 11 12 13
TL73 C174 TL7u L1755 1175 15 11 12 13 1L
C176 T176 C177 Ti77 C178 11 12 13 1L 15
TL7R® €179 T179 ClRo T180 12 13 1k 15 11
€11 T1B1 ©152 Ti82 -183 13 1l 15 11 12
T183 c184 Ti84 ©C1BS TI8S 1 15 11 12 13
Cif6 T186 C187 T187 C188 15 11 12 13 1b
T188 c189 T18° Cl%0 T190 11 12 13 1L 15
Cl51 TS “12 T192 (193 12 13 1 15 11
T193 (Cl%h Tish C195 T19S 13 1k 15 11 1z
Cl96 T1%96 €197 T197 C1s8 1; 15 11 12 13
T198 C1% T199 C200 T200 15 11 12 13 1h

Note: The prefix (C) and {T) 4o the magazine number represents CONTROL
and TeST, respectively.

The modes of fire are abbreviated: (B) for 3- to 5-rd bursts, (A)
for 20-rd automatic bursts, and (S) for semiautomatie firing.



Table T~II1. Malfunction and Nonfiring Nefects Dara for +155°F

Non-firing

Magazine No. of Halg‘unct.ionsl bx Type Defecng

Type  Stub-1 “BOB VEF-20 FBR -DF F¥ FC-DR ®BL ITL *TE TOTAL

Test 0 0 58 6 2 & 1 17 0 o 85
Control 1 3 o} 1 o 1 ¢ 1 13 6 24

a: Two of the three malfunctions resulted from drop-test damape to the
feed-lir area of magazines C157 and C181, The feed-lips were reshaped
vrior to firine the second cycle. Neo further malfunctions ocecurred with
these two mapazines,

b: These malfunctions were caused by inadequate magazine design, The last rd.
in t1e nagazine was ejected from the feed-lins prior to strimping hy the bolt.
Eighteen of the fifty eight mzlfunctions required retraction of the charging
handle and actuation of the bolt release to cleary the remainder by
actuation of the bolt release only as the bolt was locked to the rear.

ez Two magazines were rendered inoperable due to a broken right feed-lip;
ong during cycle 1, the other during *the third cycle.

d: Partial breakage of the right feed-lip allewed retensicn of only 19 rounds.
The magazine completly failed to operate after firing three cycles (ref, c
above)

e; Loosening cf the floor plate on both test and control magazines did not
adversely influence magazine functioning., Test magazine No. T168 was
made without a floor plate detent (ref. figere 2.2-1 and I-1). Control
magazine No. Clé0 had a broken floor plate clip rivit (lower) which allowed
the floor plate to slide out of position.

f: The tigat insertion and retraction of the conktrol magazines was caused
by drop-test damage which laterally expanded the sides of the magazines
when dropped on the feed-lips. Function performance was not depr-ded by
this condition,
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Table I-IV (Cont’d)

Trial Weapon Macazine No. Gyclie Rate, Hlu/Min,  Ho, itdg,

Mo, _tio.  Tontrel ¥Tst Control Past_Fiesd

5 15 - 151 - 927 19
16k - 917 - 20

- 176 - 924 20

189 - 917 - 20

11 154 - 859 - 20

- 1566 - 877 20

179 - 8L0 - 20

- 191 - Ré2 19

12 - 156 - 951 20

169 - SlLL - 20
- 181 - L% 20 -

1%L - 937 - 20

13 159 - 893 - 20

- 171 - 0L 20

18L - 897 - 20

- 196 - 915 20

ik - 161 - 920 1%

1L - %19 - 20

- 186 - 517 20

199 - 910 - 20

Average - - 903 515 -



Table I-V. Firing Sequence for Part I (Five Loadings) of
Function and Durability Test

Mode of Fire, by Magazine No. Cycle 1 ’ycle 2 Cycle 3 Cycle i Cycle S

B A S B S Wpn No. wWpn No. Wpn No, wpn No. Wpn Ne.
™ cl T2 c2 3 1 2 3 L 5
C3 TS Ch TS cs 2 3 I < 6
6 cé T7 c7 T8 3 L 5 6 7
c8 ™ ) T1I0 Clo L 5 6 7 8
T11 G111 T12 Cl2 T3 5 6 7 8 9
Cl3 TL Clh TS 1% I 7 8 9 10
™5 <16 TI7 C17 T8 1 G 9 10 1
J13 719 19 T20 C20 8 ? 10 1 2
T2l C2l T2 C22  T23 9 10 1 2 3
c23 Y2y o2 TZ5  cC2% 10 1 2 3 b
T26 C26 T27 C27 Te2B 1 2 3 L 5
C23 T29 C29 T30 C30 2 3 L S 6
T3l G531 T32 C32 T33 3 N g 6 7
C33 T3k C3hL T35 C35 L S 6 T )
TI6 €36 T37 C37 T3B 5 6 7 B 9
C38 T39 €39 ThO CLO 5 7 8 9 10
Thl CLl  Th2  ch2  TL3 7 8 9 10 1
cul3 T chly TLS S 8 g 10 1 2
Tu6  Ch6  TLT  GhL7?  TLB 9 10 1 2 3
Cid TL® CLh% TSO £50 10 1 2 3 L
TS1 C51 T52 GS2 TS3 1 2 3 L 5
€53 TShL C5L T55 G5S 2 3 b S 6
T56 56 T57T C37 TS8 3 h 5 6 7
5% TS9 €S9 TEO  CAG l 5 & 7 3
T61 €61 T62 Ch2 T&3 5 6 7 8 9
C43 TéL C&L TES  C45 & 7 3 9 10
™G 066 T6T C67T  T6B 7 8 9 10 1
C&F T69 C6&69 T7¢ €70 8 9 10 1 2
774 C71 T72 C72 T73 9 10 1 2 3
C73 T G T7S  CTS 10 1 2 3 b
76 C76  T?7 €77 TT8 1 2 3 h 5
cC78 T79 €79 T8O C8O 2 k] L 5 6
TA1 ¢81 T8z cBz2 183 3 L 5 [ 7
CR3 TBL c8h TBS CBS L 5 6 ? 8
T8 €86 TRT CB7 TBS 5 ) 1 8 3
CRB T8 C8% T90 C%0 é 7 8 9 10
T9. €93 T92 C92  T93 7 a 9 30 1
Cg3 T9u C9u T95 €95 8 9 10 1 2
96 O T97 (97 T98 9 10 1 2 3
C¥8  T99 €99 TIOO (100 10 1 2 3 N

I=44
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Average

Table 1-VII,

Cyclic Rate of Fire bata for Function
and Durahility Test (Cveles ! through 9)

APG Weapon Number

840
36

832
838

831

881
8LL

855
Bk

i

5%
a27

893
379
325

873
B71
832

877
88y
8Ly

BAS
792

851
813

8140
813

&

BLi,
338
825

A38
83k
8ol

au7
Ahg
802

8LS
857
799

I-46

8681
G

891
Rog

879
871

855
23
808
832

798

869
823

8Lo
818

838
82s

Average,

A1l Wons.

831



Tahle I=-VIIT.

Control
Marazine
No.

1

6
11
16
21
26
3l
36
A
L6
51
56
61
66
71
76
81
86
91
96

Average

Cyclic Rate of Fire
and Durability Test {(Cycles

APG Wegpon Kumber

Data for Function
1 through S5)

3

N

5 6

81&
753

791
759

875
855

B67
853

811 8)2
73 789

832 A2
785 799

83L 823
798 820

L5
Ros

827
811

825
815

— — T — — —— —— — —

I-47

Ai0
9L

811
710

aok
796

801
825

Averapge,
All Wpns.

805

825



Table I-IX,

Marazine Cycle
No. No.

cs 6-15
16-25
26-35
36-L5
L6-50

Average

C 30 6-15
16-25

26-35

36-45S

L6-50
Avarage

T 20 6-15
16-25

26-35

36-L5

16-50
Average

T L5 6-15
16-25

26-35

36-L5

L6-50
Average

and Durabllity Test {(Cycles & through 50)

APG Weapon Humber

Cyclic Rate of Fire Data for Functilon

3

8LL
818
829
818
823
328

815
804
823
822
B1S
B18

798
796

g6z

815
RoB
8oz
791

i

861
859
887
887
867
872

91
B9
881
887
867
579

&

902
897
910
921

893
902
902
908

501

851

883
8L9%
859

8L7
8L9
853
8L7

853
853
B63
89

857
861
875
881

877

912
879
881
879
873

883
833
681
877
887
578

827
8Lk
867
865
BST
83k
BLO

8L7
8s3

B51
845
8LS
8L9
8Lk

867
BLS
867
832
838
850

853
801
811
825
829
824

792
791
816
838
825
A1z

818
813
825
831

822
823
Bog
82
8Lk

830

avg

HLAR
836
8L9
BL9
8,2
BLS

81

837

B4u8

851  Average,
841 All Wpns.
Bl

856
Bub
857
859
850
B32

82
8L7
857
85L  Average,

845 All Wpns.
=



Table I-X. Malfunction Data for Function and Durabiliry

Test (Cycles 1 ¢hrough 50)

Magazine Uycle 3Marazine PMal function Type, Sy Weapon Number
Type No. No, _}_ . _2_ i 5 & 7 ;E_ _2_ _19_ Teral

Test 1 23(s) FF 1
1 L1(B) FF !
Total o 0 o o 0 o 1T o v 0 2
Control S 28(R) F3R 1
5 L3(B) FBR 1
25 15(8) 2FC 2
32 20(s) FER 1
32 1ho(R) _ Fm 1
Total B3 1T 0 0 0 k 0o I T 7O &

a: Thne letter in () is the mode of fire of the weapon at the time of the malfunctisan.

b: The malfunction abbreviations are as follows - FF (failure to fe:a), FC (failure
to chamber), and FBR (fiilure of bolt to remain rearward after firinr~ last rd.
from mazzzine).

Note:

A total of 20,000 rounds was fired with each magazine type; 100 magazines

tested with 100 rds. each (five loadings) and an adoiti®nal 900 rds. from

ten magazines selected from the origional 100 samples.
wers used,

Ten M1AAL rifles
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APPENDIX II - DEFICIERCIES AND SHORTCOMINGS

Deficiency

1. Deficlencies

Suggested
Corrective Action

Remarks

First two cartridges
loaded inte the test
magazine stack one on
top of the other

which reduces mapgazine
capacity to 19 rounds
and causes failures to
properlv feed (DF)
which are not immedi-
ately clearable (para-
graph 2.2},

Shortcoming

Revert to the earlier
follower design (round
cartridpe profile).
Limic follower tilc
(rotation about the
longitudinal axis) so
that premacure release
of the last round does
not recccur (see No. 3
below).

2. Shortcomings

Suggested
Corrective Action

The carcridye profile
of the follower does
not allow the first
round entering the mag-
gzine from the charger
elip to larerally shift
from center to left
side,

Remarks

Magazine floor plate
completely separates
from magazine body
when the loaded maga-
zine is base-dropped
(paragraph 2.4).

Incomplete formation of
the test magazine floer
plate detent ball
{paragraph 2,2 and
Figure 2.2-9).

Deficiency

3.

Increase height of
detent ball. Eliminate
frontal protrusion of
the floor plate below
the magazine body.

Relocate the peosisizsn
of the die gating ro
ensure complete for-
mation of the floor
plate lock detent.

Corrected Deficilencies

Corrective Action

The plasticity of the
test magazine material
contributes to this
defect. Only partial
separation was experi-
enced at -65°F.

At present, dle gating
is located at the end
of the floor plate oppo-
site the lock detent.
The material flow patr-
tern created is not
uniform,

Remarks

Last cartridge in test
magazine prematurely
releases from the

feed lips and causes

a weapon stoppage,

Change follower pro-
file from round car-
tridge to rectangular
profile, Increase
side bearing surface
on the felliower.

II-1

Although this change
corrected the feeding
problem, it caused the
deficiency related in
No. 1 sbove,

(Following Page Blank)



APPENDIX 11l REFERENCES

Materiel Test Procedure (MTP) 3-2-513.
Miller, Franklin H., Final Report of Engineer Design Test of Magazine, 20-Round,
Disposable, for M16A1 {XM16E 1), Rifle, USATECOM Projzct No. 8 7-06200-03.

Aberdeen Proving Ground. Report No. 2536, October 1967. (Distribution Centrolled
by Project Manager, Ritles. AD 820 840L.}

Orawings ot Plastic Mggazine Components {by USALWL):

a. Housing, Magazine, M16, No. D4-1062-3.

b.  Spring, Compression, Magazine, No. C4-1042-8.

¢. Follower, No. C4-1042-5 {Original).

d. Follower, No. C4-1042-5 (Redesigned).

e Floor Plate, No. C4-1042-11.

f.  Assembly, Plastic Magazine, No. C4-1042-6.

Wilson, A., Final Letter Report of Product Improvment Test of Redesigned Bolt Catch,
USATECOM Project No. 8-WE-603-018-002 (8-9-0200-34). Aberdeen Proving Ground.
6 August 1969.

Wilson, A., Final Report on Combined Initial Production and Inspection Comparison
Test of M16A1 Rifles, USATECOM Project Nos. 8-9-0200-25 and 8-9-0200-27.
Aberdeen Proving Ground. Report No. 3247, May 1969. {Distripution Controlled by
Project Manager, Rifles, ATTN: AMCPM-RS. AG 354 076L.)

Test Directive {STEAP Form 1028), Disposable Plastic Magazine for M1B8A T Rifle, 26
July 1968.

Letter from USALWL, 16 July 1958, Magazine, Disposable, Piastic, 5.56-MM and
Bandoleer. LWL Task 07-F-66 with Test Plan Outline as Inclosure 1.

ITT-1
{Following Page Blank}
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Y. QIFTRIPUTION 3TATEMENT

This document may be further distributed by any hoider only with specific prior approval of Commanding
Officer, US Army Limited War Laboratory, ATTN: CRDLWL-6B.

1 SUPBLEMENTARY NOTES 12 IPONSOR'NG MILITARY ACTEVITY

\ USALWL
Nene

13. 4BSTRACY

The third in a series of engineer design tests of 2N-round plastic magazines for the M1BA1 rifle was
congducted at Aberdeen Proving Ground by the Materiel Test Directorate from 12 December 1968 to 26
August 1968, -Equal numbers of test and conirol magazines were subjected to a series of gamoarative
evaluations to determine function performance charactaristics and material durability at -65°F, +155%F,
and ambient range temiperature {+70°F + 30%:), and in adverse conditions ¢f mud, sand, dust, and water,
The test magazine material was checked for compatibility with various nonstandard solvents and lubricants.
A displacement - time study was made of the magazines to determine cartridge positioning characteristics
during firing. The test results revea: that the test magazine requires further design engineering to improve
performanze in\acQzerse conditions and te increase material durability at low temperature.
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