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ABSTRACT

The third In a series of enyllwer d l ~ S l l l l l (ests 0 I 20·roumJ piLls! ic rllLlgdzines for the M 16A 1

rifle was conducted al Aberdeen Pr UVIIIlI GrUlIluJ by the M.Jtcriel Tesl D ireClOrate '110m 12

December 1968 to 26 Augusl 1909. llJlIdl IIUlllbers 0: lest and control magdz:nes were

subjected to a seril'S of CUIIlPillil!IVe ev,i1ualiollS to determine function performance

characteristics ilnd nliltcrial dUldbihty JI650F, i 155°F, ilnd ambient range temperature

(+700 F 1: 300 E), and in <Jdverse conditiulIS of mud, S<Jnd, dust, and water. The test magazine

material was checked for compatibility with variolls nonstandard solvents and lubricants. A

displacement - tirr.e ~ : L 1 d y was made of the magazines to determine cartridge positioning

characteristics during firing. The test results r!}veal that the test magdzine requires further

design engineering to improve performance ;'1 adverse conditions and to increase material

durability at low temperature.

fOREWORD

Materiel Test Directorate was responsible for conducting the test and preparing the test

report.

vi
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FGR /Vi 16A1 RIFLES

12 DECEMBE R 1968 to 26 AUGUST 1969

SECTION 1. INTRODUCTION

1.1 BACKGROUND

The inception of t h ~ disposable magazin2 concept during 1967 was in response to an

ENSUR E requirement for a low-cost (SO.01 rer round of ammunition contained) magazine

capable of reliable one-time use in the M 16A1 rifle. .A.s a consequence of the initial

evaluatiun of seven designs and subsequent selection, modification, and retest of twO

designs, it was determined that a disposable magazine could be made that approached the

performance level of the standard item; however, the estimated production cost would

exceed SO.20 for a 2Q.round magazine. A re-evaluation of the design concept and required

use was made. The US Army Limited War Laboratory \USALWLI then entered into a

redesign program to produce a magazine capable o ~ performing as a reusable item, equal to

or better than the standard 20- round aiuminum magazine. The plastic magazine presently

being evaluated at the direction of US Army Test and Evaluation Command

(USATECOM)( Reference 6) is the product of this redesign program.

1.2 DESCRIPTION OF M ~ . T E R I E L

The maximum capacity of the test magazine is 20 rounds of ammunition, vertically stacked

in two adjacent I'OWS of ten rounds each. The magazine body, follower, and floor plate are

made of type 6-10 nylon with 50% fiber glass reinforcement. The rectangular-coiled

follower spring is made of coated carbon steel wire. Position of the magazine when inserted

into the weapon is regulated by a lockin!1 recess located on the left side of the magazine

body.

During weapon firing the cartridges are alternately fed from the right and left sides of the

magazine. The follower spring maintains pressure (transmitted through the follower) on the

cartridge stack, properly positioning each round dl.lring 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 10 detern·ine the durability ilnd funcTional

reliability of lhe [est item al,d to compare these data with tr,ose of tile standard rnag'llIne.

1.4 SUMMARY OF RESULTS

1.4.1 Initial !nspecTion

Tho:; tesT and control magazines were uniformly manufactured; however, some d i m e n ~ i o n s

were not within drawing specifications (see measurements in Appendix Il.

Inspection of the test magazines revealed the following discrepancies in design and

manufactu re:

a. 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 paragral'h 2.2.4).

b. Irregularities of material distribution and shrink<!ge in the f:oor plate resulting in

incomplete formation of the lock detent (Figures 2.2-7 and 2.2-81.

c. Configuration of the magazine filler grooves required excessive f o r c l ~ to be applied

to 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 magazine, was also

affected when the filler could not be fully seated. 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

introductio:1 of a redesigned follower (paragraph 1.4.4).

1.4.2 Extreme-Low Temperature (-6So F) Test

Compared to 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) malfuncli.:>ns

were caused by a design deficiency which was recognized during initial inspection, these

stoppages were not charged to the test magazine performance. There were no other test

magazine malfunctiuns.
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Clll,t~I"1 11Id9,lli""5 ",111 " tllleil ul " v ~ ~ l < J p p u ~ J e 5 III dddillull ,c, lour II,,,g,'lllies exhilJltIII9

I ' . o ' , t l n n ~ , l d c ' C t ~ cJlI,ed by th,: dIU;' tv,;!. The,;c defeLl5 did 1I0[ Cdll", r l l ~ l l f u " c l , o n s .

B ~ c a u s ~ of l h ~ I11dter'dl U.Jlll~'Yl· ~"1l1 FF type IlIdlflJlICliUrlS. the USALWL represem"live

r , ' q u ~ s l e d thdt [,'';li'1l1 bt: t t : " ' l l l l ~ ' l , . d "fter COl1lplelioli uf r!", lirsl "rilty cycle.

1.4.3 Extrt'nle High T elllperarure ('1550 F) T ::~;

An incre3se in pldsriciry of the test material at tllis ternper<Jlure illrno~l c;orllpletel,!

eliminated the feed lip ~ r e u k a g e Ihat occurred at ·6SoF; however, Ihis fkxilJility (plilSl1cily)

contributed to rhe separarion of the floor plare from the rnilgazine lJoe!'y dur'"tJ ltle drop

t ~ S l . The FF·type malfunctions were not charged against p e r l o r r l l d n C ( ~ 01 the l ( : ~ t 111"QJ/II'f:

since the 'l1alfunctions had previously been charged to a design defici~ncy (p"r"grapl" 1.4.7

dl1d 2.1). Excluding all millfunctions created oy design and muteri,,1 defect,;, ! l : ~ i e Wl:re

seven chargeaole malfunctions with the test magazines.

A rotal of six malfunctions occurred with the control magazines. Three of tl,ese m"g"zines

had one m31function each which was attributed to drop-test damage. This damage was

repairerl by reshaping the feed lips.

1.4.4 Function and uurability Test

Functioning performance of the test and control magazines was ell:cellent. During the firing

of 20,000 rounds of ammunition from each type, only two stoppages wii:h the test and six

with the control magazi nes occurred.

This was the first subtest in which tr.c redesigned follower was used in the test magazine.

The new follower eliminatec' the premature re!ease of the last round in the mag;;;zine.

Unfortunately this change created another prl blem. During reloading of the magazines the

la-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 other, which lim:ts 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 di'Jided into two groups of ten; one group with the original

follower (rQund cartridge profile) and the other with the r e d ~ s i g n e d follower (rectangular

ca'Lridge profile). Twenty control magazines were used. The original test magazine design

had a total of eight malfunctions of which 50% occurred in attempting to fire the first

round. A significant increase in stoppages was recordec for the magazines when the

3



r~e'Si~nt:d tolluw~r WdS lISL'(1. A wl,,1 of 28 1ll"lfUII<;{I'JIIS ucc"rr~d wIth only 9% be"I~1

tjrst-round types. Six out ul (hest' (en r n a Y < l z i n e ~ ceclsed to functiun wi(hlfl the first fiv(;

rounds fired. Sixty-Iollr Iler cerll 01 (he 14 SWPPd9~s which uccurred with (he control

m.,gazi nes were Ii rst-rollnll 11EJllullClions.

1.4.6 Llynamic Dust Test

Testing was conducted with 21 redesigned test gnd an equal quantitv of .;;ontrol magazines.

Results of [he I jrst phase (magazines encl05ed in plastic bags) incicate that test magazines do

not degrade weapon performilnce. In the second phase (magazines without protective

covering) the test magazine became susceptible to the S<Jme cessation of function

experienced in the static dust test (paragraph 2.6).

1.4.7 SandTest

This test, conducted with 20 redesigred test and 20 control magazines, reconfirms the

inadequacy of the test item design. Due to the amount of bearing surface between the inside

of the magazine body and its contact with the follower. folloVli"!r spring. and 20 rounds of

ammunition, the sa.,d granules prevented the ammunition from rising in the magazine as the

top rc:.!nd was removed. This difficulty was not experienced with the comrol magazines

because of the p o i n ~ · c o n t a c t design (reduced bearing area) which suspends the follower,

follower spring, and cartridge stack within the magazine body.

1.4.8 Mud Test

Resul:s of this subtest, conductea with 20 redesigned test ar'ld 20 control magazines,

indiCdte that performance of both magazine types is not entirely predictable, and depends

on dis:tribution of the mud within the magazine and around the ammunition. It is apparent,

however, from the data accurr.ulated, 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.

1.4.9 Water Immersion 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 cleaning while being immersed in water. Based on the

results of test functioning, it was determlned that the magazines are not adversely affected

by short duration immersion in water and ar::> e<:sily maintained.

4



Nu deleteriuus el feet' W l ~ r \ : c r l ~ d t e d by ~ I p p l i c , l t i o n of variou, s o l v ~ n t s and lubricants and the

l ' l ~ e c t i c i d c t:f1lp:o'led.

1.4.11 D i,;placem"nt - Time Sludy

This test was cond!Jctcd in d '\;iean" environment. The results indicate that performance of

the reJesigned test magazine under this condition is equal to and probably better than the

standard magazine. This determination excludes the reloading problem caused by the

rectangular cartridge profile configuration of the modified follower and the influence that

anve,se conditions environments have upon magazine performance.

1.5 CONCLUSIONS

It is concluded that:

a. The test magazine functions reliably when not subjected to adverse cor.ditions

and extreme temperature enviro!1ments (ref pars. 1.4.4, 1.4.11, and 2.5.4).

b. In order 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 test magazines must be improved to prevent

separation from the magazine body during rough handling (ref par. 1.4.4b and

Table 2.4-1).

d. The :ast magazine material durabi:ity must be brought up to the equivalent of

that of the previous test item (ref par. 2.3.4).

e. Redesign of the test magazine follower is required to 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 grooves are not compatible with the magazine

filler which is supplied with the ammunition (ref par. 1.4.1 c).

g. Over-all performance of the test magazine approaches, but does not equal, that of

the control (standard) magazine.

5



1.6 RECQMMENDATIQI\iS

It is recommended that:

a. Development of the plastic magazine be continued as follows:

1I ~ round cartridge profile be used on the test magazine follower.

21 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.

31 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.

4) The floor plate be redesigned to improve the latching characteristics and

thereby insure retention under all environments and rough handling

conditions.

51 All proposed changes to the M16A1 rifle be reviewed to insure continued

compatibility of the magazine and we3pon (paragraph 6c of Reference 41.

b. The above recommendations be incorporated in the magazine design prior to any

issuance of the test magazines for Southeast Asia (SEA) evaluation.

6



SECTION 2. DETAILS OF TEST

2.1 INTRODUCTIOl\j

A (es( plan outline (Reference 7) was furnished by USALWL as a guide to testing. A series

of changes (0 this outline were verbally coordinated between Materiel Test Directorate

(MTDl and USALWL at (he direction of USATECOM (Reference 6). The final plan of teSt is

refltlcted in the methods paragraphs of this section.

A design cllange 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 initial

inspection, implementation of the change could not be effected until <,fter completion of

,he extreme-temperawre 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 necec;sary. The primary change required is a reduction of the bearing

surfaces inside of the m a g a z ~ n e body w h e ~ ~ the follower, follower spring, and 20 cartridges

are in contact. This change can be accomplished by inclusion of radial-form ribs, similar to

':hose of the control magazine, and a change in follower profile to obtain minimLlm bearing

surface without increa:.eing tilt (rotat:or, about the longitudina! axis). This tilt contributes

to premature ,elease of the last round.

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

The legenu relates to al! subtests in this report. Figure 2.1-1 shows the peculiar type of

double feed malfunction-.•

Table 2.1-1. Legend of Malfunctions

Malfunction

~ S l

STUB-l

FS

BOB

FBR

FF

OF

Description

Faiiure to strip first round from a fUlly loaded magazine.

Bullet meplat of first round from magazine contacts receiver
below feed ramp of barrel extension.

F a i l u r ~ to strip otl'Jer than first ~ o u n d from a magazine.

Bolt 0verride of base of top round in mag3zine.

Faiiure of ~ o i t to remain rearward after last round is fired.

Failure of magazine to feed a cartridge into proper p o s i t ~ o n

to be stripped from the feed rips.

Double feed (Figure2.1-l).

7
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Figure 2.'-': Right Side View of M16Al Rifle Showing the Peculiar Type of DF

Malfunction Which Occurred during This Test.

2.2 INITIAL INSPECTION

2.2. , Objective

The objective was to determine the characteristics and condition of the test a:ld support

materiel prior to conducting the extreme temperature, <:::1verse conditions, and reliability

test phases.

2.2.2 Criteria

Criteria are as follows:

a. The component parts of tile test magazines must be free of design, material, and

manufacturing defects that would impair reliable functioning and durability.

8



b. The Clssernblcd "1,1~ldlirll~ rnUSl be cup<llJl~ Llf cunliJ,nintj LJ rllaXHIlUHI ul ?Ci

.:artridg<,s when tully IOu(IL'tJ,

L The magaline rnust possess ;~-,~ capability of beiny loaded by use of lO·round

cl13rgtlrs.

2.2.3 Method

All res"! and control maga;:;;les were visually inspected for rn"nufacwring and material

defects. Radiographic p : ~ t ( ! r e s IX ray) were attained of all test magazines which were

subjected to dro(J tests. Physical rneaSUremel1T5 were taken. as required, lO deterrnine the

degree of m a n u f a c t u r i r ' ~ , uniformity, dimensional conformity lO the specification d r a w i n g ~ ,

and compatibility with the M l6A 1 rifle.

Weapon measurements were taken, as required. to determine weapon serviceability. Each

weapon was function-fired with test and control magazines in accordance with the schedule

given in Table 2.2-1 to determine if any design defects, previously not discovered, were

present. The weapons w e r ~ cooied after trials 2, 4, and 5. The cyclic rate of each 20-round

burst and T:Jnction performance data for all firing were recorded.

Table 2.2-1. Inspection Test Firing Sequence

Trial

No.

1
2
3
4
5

Firing Mount

Typea

QA
QA
QA

QA
Bench rest

Magazine Type

Control

Control
Test
Test
Test

Mode of Fire

3- to 5-round burst

20'round burst
3- to 5-round bu rst
20-round burst
20·round burst

3The quality assurance (QA) mount was the standard item for use in testing M 16A1

rifles at the various contractor's plants; b e n ~ h r e s t signifies that the weapon was
shoulder-supported during firing.

2.2.4 Results

The test and control magazines were uniformly manufactured, although some dimensional

specifications were not met. Individual measurements are given in Appendix I. Figures 2.2-1

through 2.2-6 depict the test and control magazines and components thereof. Radiographs

of the test magaz:ne components show that variances in material distribution and

nonu,)iform shrinkage caused irregularities in configuration of the floor plate latch deter,t

(Figures 2.2-7 and 2.2-8l.

q



Figure 2.2-1: Left Side View of 20-Ruund Alurnif1llm (Control) Milgazlr1e.

Figure 2.2-2: Seconcl Engineer Design Test (EDT) M<lgazine (Type lA) Showing Left

Side View. Nme the Absense of Vertical Groove 3t Top Rear of Magazine Which Facilitates

Attachmerlt of Magazine Filler, and t!'" Difference of the Base Configuration to That of

Figure 2.2·4.

10



Fi9ure 2.2·3: Top Vic:\'V of the Test Magazine .c>'s Molded Prior to Removal (hy

S,lwing) of rhe He.lr of the Fec:d Lips As Illustrated in Figure 2.2-4.

F i g u r ~ 2.2-4: LE FT: Side View Showing Design Changes of Third EDT Magazine

(Type 13l. R :GHT; Rec:r View of Same Magazine Displaying Die Crack rJlilrk.

II



-
Figure 2.2-5: Disassembled View of Test Magazine (Type 18) Showing (TOP to

aOTTOM) the ~ : ' a g a z i n e Body, Fol:ower, Follower Spring, and Floor Plate.

l2



2 3 4

Figure 2.2-6: Comparison of Magazine Follower Designs: 1. Control Magazine. 2.

Second EDT (Type 1A) Magazine. 3. Third EDT (Type 18) First Desi;Jn. 4.Third EDT

(Type 1B) Second Design. (Nos. 2, 3, and 4 are Test Magazines.)

J.3



;:"Juf" 2.27: Radiograph (X Ray) of the FI"or PI,ne [rulll Test M,:gazi:le \I:,. 1GS

S"Cj':;I"~ ::",,, Irregularities of Material Distribution <inc] Flow F'ilttern.



Figure 2.2-8: Rear View of the Test Magazine No. 168 Showing Irregu larities of Floor
Plate Latch Detent (LEFT) and a Normal Magazine (RIGHT) for Comparison.

15



Weights of the magazintls are given i" Table 2.2-11 and weapon measurements in Tdble

2.2-111. The average cyclic rale of fire fc;r the 15 weapons using the control magazine with

the weapons fired from the QA test stand was 800 rds/min. The test magazines Evaluated

under the S<lme conditions gave ii 786 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 arrl is related to shoulder-firing conditions.

Table 2.2·11. Component Composition and Weight
of T e ~ t and Control Magazines

WeighT Ib
Magazine Sample Floor Follower
Type No. Plate Original Redesign Body Spring Totala

Testb 1 0.02 0.01 C;'Ol O. i ~ 0.03 0.17
2 .02 .Oi .01 .11 .03 .17
3 .02 .01 .01 .11 .03 .17
4 .02 .01 .01 .11 .03 .17
5

,V',
.01 .01 .11 .03 .17.v"-

6 .02 .01 .01 .11 .03 .17
7 .02 .01 .01 .11 .03 .17
8 .02 .01 .01 .11 .03 .17
9 .02 .01 .01 .11 .03 .17

10 .02 .01 .01 .11 .03 .17

Average 0.02 0.01 0.01 0.11 0.03 0.17

Controle 1 0.01 0.02 0.12 0.03 0.18
2 .01 .02 .12 .03 _18

3 .01 .02 .12 .03 .18
4 .01 .02 .12 .03 .18
5 .01 .02 . ~ 2 .03 .18
6 .01 .02 .12 .03 .18
7 .01 .02 .12 .03 .18
S .01 .02 .12 .03 .18
9 .01 .02 .12 .03 .18

10 .01 -02 .12 .03 .18

A/erage 0.01 0.02 0.12 0.03 0.18

aOnl y one follower (original or redesign) considered.
bAli plastic components are made of nylon, type 6·10. with 50% fiber glass reinforce-
mer.t. Fcllower 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 Clluminum alloy 6061-0 strip per specification QQ-A-250/11
with magnesium content at 1.0/1.2%. T6 condition after forming and welding.
Minimum Brinnell 80 (1 O-mm ball· SOO-kg load); finish MI L-A-8625. type 3; class 1,
0.0010 .:t 0.0002 inch. Solid film lubricant electrofilm 99·A at 0.0002-/0.0004-inch
thickness. Follower material is die casting alloy A-380, per specification QQ·A-591.

Floor plate material is 6061·T4 aluminum strip per specification QQ-A-225/8; etched
finish 7.2.2 of MIL·STD-171. dyed black. Follower spring material is carbon steel
per specification QQ-W-470. with fi;'lish 3.3.1 of MI L-STD-171.

16



T~,ble 2.2-111. Physical Chartlcteristics of WeJpons

Wt::apO!l Type: MlbAI rifle.

WeJpon Nt's.

APG Physical Mea:;urernellts. in.

Assigned Serial Head Space Firing Pin PrOHusi'Jn

1 1089'198 1.4656 0.034
2 1090627 1.4646 .033
3 1090791 1.4646 .030
4 1091331 1.4646 .034
5 1091713 1.4666 .032
6 1092509 1.4646 .033
7 1094769 1.4656 .031
8 1094915 1.4646 .032
9 1096034 1.4656 .034

10 1096779 1.4646 .031
11 1096890 1.4646 .033
12 1097064 1.4646 .031
13 1097430 1.4656 .034
14 '100035 1.4656 .033
15 1101003 1.4646 .034

Average 1.4650 0.033
Maximum 1.4666 .034
Minimum 1.4646 .030
Extreme variation 0.0020 .004

During the inspection firing, no malfunctions occurred with the control magazines. Six FF's

and four FB R's occurred with the test magazines. Firing was from the QA test 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

i n c o r ~ e c t l y released from the magazine feed-lips prior to entry into the weapon chamber.

The USALW L was notified about this design deficiency. They requested that the

extreme-temperature tests be conducted to determine material durability and stated that a

component redesign would be immediately undertaken '(0 corree! the problem. As a result, a

new f..." ....wer configuration was manufactured and ready for testing at the start of ambient-

temperature function and durabllity and adverSe ,;onditions phases (Figure 2.2-9).

17



Figure 2.2-9: Cutaway V i ~ w :Left Side Removed) of the Interior Configuration of the

Test Magazine with Redesigned Fo!:ower Positioned toward the Bottom of the Magazine.

The Three Arrows Indicate the Contact SL:IT3CeS 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.

2.2.5 Analysis

The M16A1 rifles were found to be in satisfactory condition. The control magazines, having

previously been ..::'Jrchased <:md accepted by the US G::>Vernment, are considered

representative of procuction samples and therefore satisfact,..-y for test purposes although

some dimensions exceeded tolerance allowances.

A change in configuration of the test magazine is required to eliminate th8 problem on

nonretention of the last round. Gating of the floor plate die should be cha;,ged to insure

complete formation of the lock detent. As a result of these design problems, the: test

magazine does not completely satisfy the test criteria.
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2.3 EXTREME LOW TEMPERATURE TEST (65°F)

2.3.1 Objective

The objective w a ~ lO de(ermine (he relative material durability and functional relia:>i1ity of

the test and control magazines.

2.3.2 Criterion

The material durability and operational reliability of the test m ~ g a z i n e must be equi:ll 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·141 07 eil. Maintenance on the weapons during firing was performed only if

unsatisfactory weapon functioning, not 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 ·6So F in

accordance 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 w e ~ e 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 loaded) 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 result1mt damage.

d. After completion of test firing, photographs were made of material drop-test

damage to the magazines.

The firing exercise was conducted in accordance with Table 1·1, and the cyclic rate of fire

for all 2D-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 1Al and this EDT (third) (type 1B). Each type was divided into

groups of ten magazines and dropped in accordance with the procedures outlined above,

except that the type 1A magazines were dropped onto concrete and 1B type onto 31B-inch

plywood.
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2.3.4 Results

Data Irom the prefiring drop tests are given in Tables 2.3·1 ,HId 2.3-11. FUIICtiu'l performance

data are :abulated in Table 2.3·111 -=:gures 2.3-1 through 2.3·3 show damage to the

magazines caused by the 5·foot drop te, -':y,;IIC rate 01 fire data are given ill TCtbie I-I V.

L.l.hh." 2.3-1. 1·1...·1,;'·1'"4,,.)01 Drop Durability ':1 nllld LDT ~1a~..l'III":"

L ...w.'-TcmplCranuc Teo..1 C·LSUI I

No_ Malt"u,ll.,"tR)f\S

~1~.LI.U1 ..· ..

t: .... bl'·

Dror...{ ·..1u~~d llclL"ct.,Wllhuu(

Drop..

LillI." DCVI' C I U ~ l ' U I-'C'ctl-Lip DJ-illiJ!:l: Fluuc N". So. To rOIl Aller

Typ\," f)r;:cf1tati~1I i.....). i)tv['I'\;U:J i \d,,:ci>:-b r\.i~ill Lei"1 iWlh IJ!all." Ma~ ... Rdo.. Lh: (0.:'; [!'oL: l.)rup °le ..1

FCl.:'l1 lIps

B.",

Feed lip,

25

25

25

l5

1

~

~

8

5

9

!~ 17

24

20

21

2~

29

43

27

27

C..mtr"l B a ~

Food lip;

~ : l - ' " '

F.ed lip,

l5

!5

25

25

6

I

11

4

12

4

16

2

24

13

17

6

29

lO

17

19

32

15

31

:1.0\ total oi 50 magazines p.::r typc were drop-tested twice: 25 on the feed lips and 25 on the lloor plale.

b ~ Q t ~ s t and only two control m a ~ a z j n c s . . : o m p l c l ~ d both drop trials 'Without incidcnc~ of d rCJp-c-.1\J sed defects.

~ ;.Iumb.r of ,ounds ejec'ed f,,,on indi"idual m:lg3Zines arc not included in these totals.

dBrr;k.::n right feed 1ip~ l,;ausl'd n·lca."OC of amml.m.ition.

~op spot ~ ' ~ l d :It re3J' ~f mag:1Zinc A"aS broken. cilusing cxp3Jlsion of fr:cd lips and Nlc35e of ammunition.

Table 2_3-11. Compar.ltivc
a
5-Foot Drop Durability of Second and Third EDT Magazine,;

Low-Tem?CratweTest (-65"F)

Total

~

Ejected

No. No.

Mags Rds

5 6

10 15 Ih

5 6 7

6 6 7

7 d

10 12 20

4 4 4

6 8 8

3/S-ineh plywood.

fioor

Plate

2

Drop-Causcd Defects

F e ~ · L i p Daruge

..!:_&ht Left Both

1

5

1B Bas< 10 3

Feed lips 10 0 3 4

Base 2 10 6

Feed lips 10 0

"Type IA r::agazines were dropp<-d onlo a nat ooncrcte SurfilCC and type IB onto

"Type IA used in the "":cnd EDT and (ype 1B in the presenl (third) EDT.

eA total of 20 magazines per type were usod ; ten Were dJoppcd twice on reed lip,- the remainder on

the base.

dOne type lA and two type 11> magazines C(·"pleted the drop tests without def=ct.<.

;..rumba of r"unds ejected frc.m individ'.J4.l1 magazjncs are not inch,lded in these lOWS.

2fl

Without

Test Drop-

~ a g > z i n e
Drop

Caused
Typcsb Oric:ntation No. Dropped" Defcets

d

----
1,0. Ba"e 10 3

Feed lip, l(j 0

Bas< 2 to I

Feed lips 10 3
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2.3.5 Analysis

The change in drop test impact surface from 3/B·in plywood to concrete (necessary to

conform to current ;<!st proceduresl increased the severity of the material damage to both

test and control magazines. However, based on the results of the supplementary dror.l test, it

is apparent that there has been a definite degradation of materi",1 strength with the latest

test magazine configuration (Figures 2.3-1 through 2.3-3).

Provided that material failure does not occur with the test magazine, its capability to resist

permanent deformation, caused by drop impact, is better than the !>tandard control

magazine (see Figure 2.4-1 for cor.lrol magazine deformation!. Bc:cause of the present

inab:lity of the test magazine to avoid breakage of the feed lips, the test criterion has not

been satisfied.

2.4 EXTREME HIGH TEMPERATURE TEST 1+1550 F)

2.4.1 Objective

The objective was to determine the relative material durability and functional reliability o ~

the test and control magazines.

2.4.2 Criterion

The material durability and operational reliability of the test magazine must be equal to or

surpass that of the control magazine.

2.4.3 M<:thod

Prior to testing, each rifle was cleaned with PS 661-8 solvent and lubric3ted with

MIL-L-46COOA semifluid oil. Maintenance on the weapons during firing was pe;formed on Iy

if unsatisfactory weapon functioning, not 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 1D-round charger clips) were temperature-conditioned at +1550 F in

accordance 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-lauded magazines of each type were dropped

twice (first on t'JP forward and then top rearward area of the magazines) onto a

fl at concrete su rface.
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Deformed Rear Portio?! of Feed·Lip; and One Magazine with Floor Plaie Damage. Similar

Results Or;curr"d at ·65 F_
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Figure 2.4-2: Five-Fol!t Drop Test. Representative Damage: to Test Magazines at

+lSSoF. Slight Deformation of Magazine Body (Arrows) Is the Normal Extent of Damage

Occur~ing un These Magazines.
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Table 2.4-11. High-Temperature (+15So F) Function
Performance Data

No. of Malfunctions

Average Weapon Mode of Firei:!
Ma~O:Jzine Cyclic Rate, APG
Type rds/min Weaoon No FA SA Ji. .I.m.aJ.

Test 863 11 4 4
b

10 18
Control 854 a 1 1 2

Test 941 12 a 4 5 9
Control 931 a 1 a 1

Test 914 13 2 5 8 15
Control 900 a a c 1

Test 912 14 1 2 8 11
Control 902 a 0 1 1

Test 924 15 5 3 7 15
Control 922 a a 1 <:: 1

Average Total
d68Tes;: 911 Test 12 15 38

Control 903 Control a 3 3 e 6

3FA '" Full~' automatic, SA '" Semiautomatic, and B '" Short automatic bursts.
bThis malfunction was a first-round stub which can occur in any mode of fire.
C&"his malfunction was a bolt override of the round which damaged the cartridge
case. I t was caused by drop-test damage to the magazine feed lips. This damage
was subsequently repaired and no further malfunctions occurred during the remaining
four trials.

dTwo magazines developed material failure which caused three mCll7unctions. Thi!
magazines could not be repaired and were withdrawn from test.
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2.4.5 Analysis

Eighty-five oer cent of the mal f unctio;lS t h ( l ~ occurred with the leSI macazines were

attributable to design deficiencies (paragraph 2.1). With the exception of t ~ o ins;:ances
of fee-j·lip breakage, the test magazine struclure was not <Iffected by the 5-foot drop
test (Figure 2.4-2), Dalllage to the control magazines which adversely atfeocI functioning
performance is correctable (Table 2.4-1 i, footnote b). As a result of the design

deficiency in the test magazine. the test criteric..n has not been satisf;ed' however with
exclusion of this problem. the test and control magazine perfor:T1ance i~' equal. .

2.5 FUNCTION AND DURABILITY TEST

2.5.1 Objective

The objective was to determine the relative functional reliability and r.nHerial d u r a b i l i ~ y of

the test and c0ntrol 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 n. 'e was cleaned with PS 661-B solvent and lubricated with

MI L-L-46000A semifluid oil. Maintenance Qn the weapons and magaZines during the firing

exercise was performed only to the extent of ensuring proper mechanical o p e r : : ~ i o n .

The firing sequence was c o n d u c t ~ d in accordance with the schedule given in Table I-III, and

the malfunction and cyclic rate of fire data were recorded.

2.5.4 Results

Table 2.5·! gives the function and durability test data. Appendix I contains the individual

round data.
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This was the first subtest which utilized the redesigned follower. An immediate
improvement in function performance was evidenced; however, the new design induced a

lo,vling problem into the system. When the magazines were loaded tJy charger clips. the

retangular cartridge dummy on the follower caused the first two rounds in the magazine to

stack on the same side. This r.::duced the magazine capacity to 19 rounds and additionally

would cause a double feed of the last tllVO rounds from the magaZine unless corrected prior

to firing. Data pertaining to individual cyclic ratas of fire are given in Tables I·VII through

I·IX.

2.5.5 Analysis

Function performance of the test and control magazines was exceller.t; however, because

the test magazine is capable of being incorrectly loaded when using cr.arger clips, the test

item cannot be considered equal to the control magazine.

2.6 DUST TEST (STATIC)

2.6.1 Objective

The objective was to determinE: the relative functional reliability of the test and control

magazines in a dust environment.

2.6.2 Criterion

T ~ , e material durability and operational reliability of the test magazine must be equal to or

s u r p a ~ that of the control magazine.
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2.6.3 Method

Twent'l olagdzines 01 e<lch type were simultaneously conditioned In <lccoroance with the

procedures outlined in Reference 1. except [hat the weapons were no! condi!iuned in the

dust. The mag<lzine <lrray was establistlt~d in conlormity with Figure 1-2.

Five magazines per weapon were lest fired, alternating the mode 01 lire as follows: burst,

automatic (20 rOlinds). semiautomatic, burst, and semiautomatic. Maintenance was

performed On the weapons aher each 100 rounds fired.

2.6.4 Results

Functioning perbrmance data are given in Tables 2.6-1 and 2.6-! I. The malfunction rates per

100 rounds fired and the percentage of first-round malfunctions (FS1) respectively are as

follows:

a. Test maqazines with round cartridge profile follower - 4.0, 50.0%.

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 aher 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 seizure of ~ h e moving components.

The variation in function ing performance of both test and control magazines was caused by

the magaZine position within the dust box; the magazines closest to the dust intake received

the greater concentration of the dust. The magazine array in the dust box (Figure i-2) was

designed to cover dust distribution on an equal basis for each magazine type.
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2.6.5 Analysis

Cessation uf functiol1 of the test magazine with the redesigned follower prevents thE; [E;st

criterion from being satisfied. Use of the origil1ol follower design did eliminate thE; proLJlerTI

of function stoppage. Although premature release of the last round in the magazine did not

occur, the malfunction rate of the test magazines was still twice that of the contrQI

magazine.

2.7 DUST TEST (DYNAMIC)

2.7.1 Objective

The objective was to determine the comparative function performance of the test and

control magazines in relation to weapon performance when the system is fired during dust

conditioning.

2.7.2 Criterion

The material durability and operational reliability of the test magazine must be equal to or

surpass that of the control magazine.

2.7.3 Method

Three weapons were cleaned with PS 661-8 solvent and lubricated with MIL-L-46000A

semifluid oil prior to this test and after each magazine type tested. Each rifle was fired 140

rounds while being subjected to a continuous blast of dust in a specially contructed box.

The 14D-mesh silica flour dust was irltroduced into the dust box at a rate of 2 pounds per

minute and circulated by a blower which was operated at a rate of 60 rpm. The weapons

were fired. alternately in 20·round bursts. se:niautomatic fire. and 3- to 5-round bL'rsts 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-% ,.,inutes.

The magazines were protected from the dust by use of plastic bags until ready to :cad into

the weapon. Cyclic rates of fire and tetal firing time were recorded.

If the firings were accomplished without malfunctions which were not readily clearable. the

weapons were cooled and the firing cycle was repeated for two more trials (420 rounds,

total of three trials). Clean magazi~es (not maintained) were used.

The weapons were maintained and the above sequence was repeated with the other

magazi ne type (thrae trials of 140 rounds each J.
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Two weapons and the test and control magazines were maintained and the testing (IOtdl of

420 rounds on each type magazine) was repeated with the protective covers removed from

the magazines.

2.7.4 Results

Table 2.7-1 gives the data for the dynamic dust test. With the exception of one trial with

weapon No.2 using the control magazine. both magazine types functioned re:iably 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 ass;st device.
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2.7.5 Analysis

T'.le test mag3zi:1e requires l e s ~ effort to strip the first round from a fu!ly- loaded magazine

than does we control magJzine. (Note the differeroce in lOtal numb,,; of FS1-type

r.•alfunctions. )

The test magazines must be equipped with dust covers te prevent possible function failure in

a dusty environment (see Table 2.7-j phase 1 and Table 2.6-1 for comparison).

Provided that protective coveriny is used on the magazines, the test criterion is satisfied;

however, if th is covering is nat present, then the test magazine is su'iCeptible to an increase

in malfunctions and possible function stoppage during firing.

2.8 SAND TEST

2.8.1 Objective

The objective was to determine the rillative functian performance of the test and control

magazines after conditioning in a sand environment.

2.8.2 Criterion

The material durability and operational ;-eliability of the test magazine must be equal to or

surpass that of the control magazine.

2.8.3 Method

Four M16A1 rifles were cleaned with PS 661-8 solvent and lubricated with MIL-L-46000A

semifluid oil. Twenty magazine.; of each type were tested in the following manner:

a. Each magazine was completely covered with clean, dry silica- core sand.

b. The ma;azines were removed from the sand, wiped on the outside, inverted and

shaken lIigcrously to remove any accumulation of sand from the interior, and

then test functioned.

Five magazines per type per rifle were tested.
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2.8.4 Results

Tables 2.8-1 and 2.8-11 give the results of the sand test. Figure 2.8-1 shows one of the FF

malfunctions which occurred with the test magazines. The follower and last (;dnridge were

securely held in position by several small granules of sand. A discussion of this condition

and corrective action requ ired is given in paragraph 2.1.

Table 2.8-1. Sand Test Data for Test Magazines

No. Rds Fired

APG Before
Weapon Magazine No. Malfunctions by Type Before First Function

No a No .snm. .E..S.1 ..ff. BOB Malfunction Stopoage

301 4 2 1 3
302 1 4 4
303 2 3 7
304 1 1
305 2 2

2 306 1 1 b.

307 1 1
308 2 2
309
310 1

3 311 2 1 3
312 1 1
313 3 1 1
314 1 1
315 1 2 2

4 316 2 1
317 1 1
318 0
319
320

Totcil 20 2 16 15

aweapons 2 and 4 were tested with the first design follower (radial cartridge
bdummy and reduced side surface bearing),

No occurrence.
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T<Jble 2.8·11. Sand Test Data for Conuol MClgazines

No. Rds Fired

APG No. Malfunctions, Before

Weapon Magazine by Type, Before First Function

No. Na.a DF Malfunction Stoppage

301
b

302 '8
303
304
305

2 306
307
308
309 18
310

3 311 i8
312
313
314
315

4 316
317
318
319
320

Total 20 3

~Twentv rounds in each magazine.
No occurrence.
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Figure 2.8-': Top View of Cartridge (Round 20) and Follower Jammed in Te5t

Magazine. Note the Granules of Sand Lodged between Side (Left Rear) of Cartridge Case

and Magazine.
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2.6.:; Analysis

T ~st magazint! function stoppagt:s prt:vent the test criterion from bt:.ng S<ltisflt:d.

2.9 MUD TEST

2.9.1 Objective

The objective was to determine the relative function performance of the test and contro!

magazinEs after immersion in mud.

2.9.2 C ~ i t e r i o n

The materi;jl durability and operational reliability of the test magazine must be equal to or

surpass th::.t of the control magazine.

2.9.3 Method

Four M16A1 rifles were cleaned with PS 661-6 solvent and lubricated with MI L-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 w i t ~

Reference 1) and quickly retrieved.

b. The mud was wiped from the magazine exterior, the m a g a z i n . , ~ W2S inveiter.! and

vigorously shaken to expel any mud from the magazine int(;;!or, and then

immediately test functioned i;"1 the weapon.

Five magazines per rifle per type were tested. Weapon maintenan.ce was performed after

each group of five magazines tested.

2.9.4 Results

Table 2.9-1 gives the results of the mud test.
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Table 2.9-1. Mud Test Datu :or Test and Control Magazines

No. Loaded No. Magaz;'les No. Magazine Malfunctions

Magazine Magazines withcut Type

Type Tested Malfunctions FS1 FS FF DF .BOB FBR Total

Test 320 8 0 0 6 0 12 0 18

Control 20 9 3 4 ·1 2 3 2 18

a-rwenty rounds each magazine.

2.9.5 Analysis

The test magazine malfunctions which occurred ~ n d i c a t e that the same design problem

observed in the sand and dust test lseizure of the follower and cartridges in the magazine}

also is present in tile 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 performan<;e of the test and control

magazines after immersion and cleaning in water.

2.10.2 Criterion

The material durability and operational reliability of the test magazine must be equal to or

surpaz that of the control magazine.

2.10.3 Method

The magazines previousiy cor.ditioned in the static dust test were used. Each magazine was

disassembled and immersed in water for 1 minute. While immersed, the inside anel outside of

the magazine were cleaned with a soft bristle brush (bottle brush). The magazine was

removed from the wa":er. reassembled, loaded and test functioned in a clean, lubricated

M 16A 1 rifle.

A total of 20 loaded magazines w::.s tested in four rifles; five magazines per rlfle.
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2.10.'+ ReSIJlts

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

Table 2.10-1. Water Immersion Test Data for
Test and Control Magazines

Test Magazines
APG

Weapon
No Magazine No.a

Cyclic R a t ~ _ of
Fire, rds/min

Malfunction.
BOB

Control

Cyclic Rate of
Fire rds/min

Magazines

Malfunction,
BOB

2

3

4

Total

301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
321

840

859

831

849

784

794

897

889

o

arhe magazines 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 d e n a t e ~ both a test and control magazine. "Twenty rounds were loaded
in each magazine,.

2.10.5 Analysis

The magaZines are not adver:;ely affected by immersion in water; th",refore, the test criterion

has t'een satisfied. Additionally. both magazine types are readily cleansed with water.
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2.11 SOLVENTS AND LU5RICANTS CO:vlPATIBILITY TEST

2.11.1 Objective

The objective was to determine thE; co~patibility of '.:he test magazines with var iaus

chemical compounds used as cleaners, lubricants, and insecticides.

2.1 1.1 CritE;rion

The durability "nd functional operation of the test 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 minutes in the following fluids: borE: cleaner

(MI L-L-372BI. 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 IFSN 6840-55&0918) was applied to five loaded magazines by

coating the hands with the repellant and then immediately grasping the magazines. A check

was made to irosure that the feed-lip area was contc.cted. Twenty-four hours elapsed before

test firing.

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

performance degradation and reaction between the chemicals and test material, if

experienced was determined.

2.11.4 Results

The results of this test are given ill 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.



Table 2.11-1. Sulvents and Lubricants Compatibility Test Data

Test Condition

Bore cleaner
Gasoline
Kerosel'!:!
D i e s ~ 1 fuel
PS 661·8 solvent
VV·L·8QO oil
MIL L·14107 0 ~ 1

MIL·L-46000A
semifluid oil

Insect repellant

No. of
MaI fu nctions.

by Typea

b

l·BOB

1-FF

Round No. of
M"ifuncTion

6

4

Weapon
No.

1

2
3
4

1
2
3
4

~Five 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 Objective

The objective was to measure the response characteristics of the cartridge follower in the

test magazines during automatic fire, and 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 shall be required for the cartridge follower to

positio;"l a cartridge during automatic fire.

b. Ocher characteristics of the test magazine shall be judged to be equal to or surpass

that of similar characteristics in the ~ a n C ! a r d magazine.



2. 12.3 M e t ~ l o d

An M 16A1 rifle, No.1 096779, was modified by CUlling two vertical viewing POrtS through

the let! wall of the magazine well o ~ the lower receiver. in order not to reduce the strength

and rigidity of the magazine well, the POrts did not extend through the lower rolled edge of

the well. The ports w e r t ~ spaced approximately 1.75 inches from one another and vertically

in line with each end of the cartridge follower within the mdgazine. Matching vieWing pons

were then Cut through the left side of each of the magazines employed in the test except

that only one POrt was useu on any single plastic ma9azine in order not to unduly w:;aken

the plastic magazine shell.

Small, highly pOlished, cylimjrical rods were then cemented at each end of the c'lrtridge

follower. Reflected light from the r ( ) d ~ pr0vided traces which were recorded by the

displacement - time camera and permitted accurate me2surements to be made of

displacemenr versus time for each end of the follower as the follower was elevated in the

magazine dunng a 2Q-round burst. However, because of camera lens limitations, it \/Vas nor

possible 10 record both ends of the follower simultaneously with the camera positioned to

obtain maximum expansion of the follower trace. As " result, separate records were made to

obta·ln front and rear follower displacement.

In addition to the vertical viewing ports which were cut in the magazine well, a horizontal

port was (liso cut in the upper r"!ceiver through the wall o p p o ~ i t e the bolt carrier. A sma!1

rigid pin was then installed in the c"rrier which acted as a trigger by contacting a switch

mounted on, and projecting downwcrd f.-om, the rifle carrying h a n d ~ e . The switch fired a

high-intensity strobe light which imprinted a fine iine on the displacement· time records at

a predetermined point in the carrier cycle for each round fired. For this test, the strobe

index line was set to vertically intersect the cartridge follower trace on the record at the

Doint a ~ which the bolt face contacted each round as the burst was fired.

T h ~ ~ e records each were then obtained with a star.dard magazine, with the orginally received

pla:rric magazine, and with a plastic magazine with a modified follower (rectangular profile

cartridge configuration). The initial three records for each type magazi'le were obtained to

show traces of the rear of the cartridge follower. The test was then repeated to obtain

similar traces for the front of the cartridge follower.

2.12.4 Resu Its

Representative positions of several displacement - time records 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 i l l u s t r c l t e ~ {he belJlIlnlnlJ iJnd emJ of seve' ill cummJ! Ie bursts wrllch were ftred

with a standard magazine ,HId with ttl'" original plastic rTldgiJl"'.<:. -I reletters F dnd R i~\

parenth~sis indicate whether the trace is tor th" front (Fl or for tl1<' ~ear (Rl of the follower.

The numbers on each [race identi fy the round number and the arrows leadIng from each

number indicate the P O I I ~ 1 Jl which !tit: 10110lrler attained fu!1 upward posiliuning of the

cartridge.

The letter X identifies il critical area of follower motion on the records and the arrow

leading from each X sho\I'Js where this area of displacement uccurred. The straight vertical

lines on the records, labeled SF. are strobe light index l i n e ~ ,md iadiCiHe, at the point where

they i n t e r s c c ~ the trace of the follower, that the bolt face was just cor:tacting the next

cartridge to be stripped from the magazine.

Represent::.tive 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 tral.:es 0:1 the leh with those on the right in the t'NO figures, it can be seen

that 3 very pronounced downward deflection of the follower occasionally oc;;urs as the bolt

strips a round from the magazine. This characteristic is most noticeable on the traces

obtained with the standard magazine, altho'-lgh this characteristic 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 deflection is over::ome quickly and. in

most instances, the follower is deflected downward without tipping. The degree of tipJ:ing

can be estimated by cornpcoring the trace on the left (front of tho: follower) with the trace on

the right (rear of the follower). Note, for example how nearly identic",1 ~ h e 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 froJ11 tile

standard magazine and, as the magazine empties, the front of the follower remains stable but

the rear of the follower is deflected sharpiy downward during each cycle.

This characteristic has been previously reported in Refer~nce 5 where it has been cited as at

least partially responsible for certain feeding failures encountered with the M16A 1 rifle. At

best it is an undesirable characterist!c and. in comparison to the standard maga7:ine. 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 wh:ch was common to the originaily received plastic magazine.

Note in this trace that the follower has fully elpvated to the empty-magazine position just

prior to the bolt face reaching the 20th and fin<li cartridge to be stripped. This resulted in

the final round escaping from under the feed lip and becoming loose on top of the

magazir;e. This failure occurred in 5 of the 6 displacement - time trials with the originai

plastic magazine.

Figure 2.12·2 shows that the modified plastic magazine tends 'to overcome both of the

undesirable characteristics of follower :ipping and cartridge retention and the data in Table

2.12·1 sho.... that the modified plastic magazine ~ I s c met the criteria of not exceeding a

10-millisecond response time as did also the standard and original plastic m<!g87:ines.
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T<Jble 2.12-1. Cartridge Follower

Me<Jsurements Obtained from

Displacement - Time Records

Follower Follower Follower

Cycle Response Cyclic Motion Mmion Fo!lower

Record Round Time, Time. Margin. at Be It after Bolt Displacement.

~ ~ mso m~b -!!!L Contactd Contactd in.e-_.-

Plastic magazine. modified follower, measurements taken at rear of follower.

6 2 78 8 10 U S

3 76 7 10 S 0 0.02

11 72 7 10 S S

12 73 7 11 S S
19 73 5 ~ S S
20 72 7 8 S S

7 2 77 9 10 U S
3 74 7 9 U 0 .02

11 74 6 10 S S
12 77 9 13 S S
19 74 9 9 S S
20 73 11 9 S S

8 2 80 10 10 £ S

3 75 10 9 S D .02
11 77 8 12 S S
12 79 7 12 S S
19 74 9 9 S S
20 74 8 10 S S

Avg 8.0 10.0 .02

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

9 2 76 7 9 S S
3 74 7 9 U D 0.02

11 72 6 10 S D .03
12 73 6 10 S S
19 74 7 7 S D .06

f20 5 7

See footnotes page 55.
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Table 2.12-1 (Cont'd)

Follower Follower Follower

Cycle Response Cyclic Motion Motio'l Follower

Record Round Time, Time, Margin, at Bolt after Boll D isplact::ment,

~ ~ msa msb msc Contactd COnIactd
. e
In.

10 2 74 6 10 S S

3 74 9 9 U D 0.02

11 76 6 12 S D .03

12 73 6 " S S

18 71 10 B S S
19 69 5 5 S D .06

920 70 5 13

11 2 81 9 10 S S

3 76 7 9 S D .02

11 74 6 10 S D .02

12 76 6 12 S D .02

19 76 7 7 S D .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 hNR 10 S D 0.05

3 73 9 8 S 0 .05
11 75 7 11 S D .06
12 74 7 12 S D .05
19 75 10 9 S D .11
10 75 10 8 S D .06

13 2 79 hNR 10 S D .05

3 75 9 9 S D .04
11 75 8 10 S D .05
12 76 7 11 S D .04
19 75 11 7 S D .10
20 71 10 7 D D .03

S e ~ foornotes p a ~ e 55.
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Table 2.12·1 (Cont'dl

Follower Follow£:! Fcllower
Cycle Response Cyclic Motion Motion Follower

Record Round Time, Time, Margin, at Belt after Bolt Displ"cement,
No. No. msa msb msc Contactd Contactd in.e

14 2 82 hNR 12 S D .05
3 77 9 11 S 0 .05

11 75 9 12 S 0 .03

12 79 10 8 S 0 .06
19 73 11 6 S D .10
20 76 12 8 S 0 .06

Avg 9.3 9.4 .06

Plastic magazine, modified follower, measurements taken at front c ~ follower.

i25 2 76 9 8 S S
3 72 9 6 S D 0.03

11 72 8 10 S 0 .05
12 70 10 11 S D .04
18 70 7 12 S S
19 69 6 12 S 0 .04

i26 2 79 11 9 S S

3 75 12 8 S D .03
11 69 7 8 S D .05
12 70 8 9 S D .04
17 70 6 12 0 0 .03
18 68 e 12 D D .04

i27 2 82 8 11 S S
;:l 77 9 11 S D .03

11 75 8 12 S D .04
12 72 8 10 U 0 .04
18 71 5 13 S S
19 73 5 14 S D .04

Avg 3.0 10.4 .04

~ e e footnotes p a ~ e 55.
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T"ble 2.12-1 (Conl'o)

Follower Follower Follower

Cycle Response Cyclic Motion Motion Follower
Record Round Tir.le, Time, MargiCl. at Bolt after Bolt o isplacemem,

No. ~ msJ msb msc Camactd Contactd in.e---
Plastic magazine, original follower, measurements taken at front of follower.

21 2 90 8 14 S S

3 85 7 13 S D 0.04

11 77 7 13 S D .04

12 76 7 12 S S

18 75 8 15 S S
f 19 77 5 16 S 0 .03

23
..,

93 8 15 S S"-

3 88 7 14 S D .04

11 75 10 13 S D .04

12 70 10 10 S D .04

18 71 5 13 S S
f 19 71

..,
14 S D .06I

24 2 9iJ 8 14 S S

3 90 7 14 S D .04

11 75 8 13 S D .04

12 75 7 12 S S

18 72 5 14 S S
f 19 72 7 14 S D .05

Avg 7.3 13.5 .04

Standard magazine, measurements taken at front of follower.

i16 2 91 9 15 S S

3 80 9 10 S D 0.05

" 83 8 12 S D .04

12 84 8 12 S D .04

18 78 6 15 S S
19 84 6 17 S S

Se~ footnotes ~ a ~ e 55.
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TOil,l\: 2.121 (Cont"d)

Record

~

Round

~

Cycle

Time.

msJ

;- ollower

Response

Time,

msb
----

Cyclic

Margin.

~ t _ . _

r'ollower

Motion

at 8011

ContactC

Follower

Motion

after 80a

_Comactd

Follower

Displacemem,

in.'"

'17 2 86 9 I', S D

3 79 11 " S D

11 77 7 :, S D

12 76 9 9 S D

18 74 5 14 S S
19 74 5 13 S S

2 89 10 13 S D

3 78 8 8 D D

11 74 6 8 D D

12 7b 8 i 1 D D

18 79 7 16 S S
19 SO 6 16 S S

7.6 12.0

0.05

.05

.04

.04

.05

.04

.05
.04

.04

aThe time in milliseconds from the firing of the previous round to the firing of the

round listed in re-l'nd No. column.

bThe time for the follower (front or rear) to fully elevate a cartridge after the bolt

has cleared the magazine in recoil.

CThe time between initiai full position',ng of the cartridge to be fed next from the

magazine and the arrival of the bolt in counterrecoil to strip the cartridge.

dThe letters U, D, and S 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 u p w a r ' , ~ . 0= follower moving downward. S=follower

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

erhis measurement shows how far the follower is deflected downward as a

cartridge is stripped from the magazine.

fThe 20th round was not maintained in position in the magazine and beccme 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.
£A loose round occurred as in f above but the round was successfully fed and fired.

hN R = Not recorded on displacement - time record.

iMotion of the follower was not visiblE for the 20th and occasionally the 19th

round due to restrictions impo$ed in the cutaway viewing port.
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2.12.5 Analysis

The displacement time records show that the modified pl<JSlit: flldg,lZIne. ill ledst In "

"clean" environment, - ; i ~ o u l d perform equal to an,j prolJalJly !.leiter Ihan the standard

magazine. However, Q:;ier sl,bt~sIS results should Ce consulted for pertormanc;c during

adverse condition:, for ~ ! ' J , . , ! b i l ity. and for handling and luading char<Jrteris!ics.
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SFC1'lON 3. APPf.NliHJ::1::

APPF:-IDTX I - TF.ST !lATA

chis app<::ndix cC'ntains the followinr, U'st <I<1tll:

Appendi;>; R.. fet'pncp to Section 2
Page No_ Descri,.,tion of Content Par. No. PClge No.

1-2 Mar,azine dimensional measurements. 2.2 9
1-38 Firinf1; sequence for -65°F. 2.3 20
1-39 Firin!!; sequence for + 1 5 ~ i o F . 2.4 25
1-40 ~ l a l f u n c t i o n and nonfirinr, defects data 2.4 27

for +1550 F.
1-41 Cyclic rate of fire data for +15SoF. 2.4 28
1-44 Firinr, sequence for Part 1 (five load- 2.5 30

in!!:s) of function and durability test.
1-45 F i r i n ~ sequence f(jT Part II (SO 7..5 10

loadinr,s) of function and durahili ty
test.

1-46 Cyclic rate of fire data for function 2.5 30

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

durability test.
I-50 Magazine array used in the static dust 2.fi 31

test.
I-51 Malfunction data for mud test. 2.Q 4)
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Ref'el"8nca 8trtcl1 l.

Pla.&t1c--
(DiJllenaion)

Mag.
~ c . A Ai E Bl C CJ. D Dl

5 .887 .875 .859 .883 .71..2 .725 .723 .720
10 .889 .875 .891 .882 .712 .725 .116 .720
15 .887 .872 .007 .888 .71..2 .72.5 .1'13 .722
20 .887 .875 .889 .882 .711 .725 .713 .722
25 .885 88'-' .889 .881 .710 .725 .726 .722. "'
30 .886 .812 .889 .882 .71.0 .726 .717 .722
35 .886 .872 .889 .88l. .709 .725 .712 .720
40 .C87 .872 .889 .88l .71.0 .725 .724- .720
45 .887 .8'73 .888 .880 .710 .725 .71.3 .722
50 .887 .873 .890 .882 .711 .725 .71.4- .721.
55 .887 .874 <889 .8& .711 .725 .71.4- .122
60 .889 .873 .899 .882 .712 .725 .712 .720
65 .888 .873 .889 .883 .710 .125 .117 .123
70 .887 .814- .889 .682 .711 .725 .115 .124
15 .888 .872 .889 .882 .7J2 .125 .113 .71.8
80 .886 .873 .689 .882 .712 .125 ~711 .722
85 .888 .8'73 .889 .881 .710 .125 .114 .122
90 .888 .874- .890 .88l. .712 .125 .116 .122
95 .887 .8'74- .889 .679 .712 .725 .117 .722

100 .887 .8'711- .890 .880 .711 .725 .713 .722
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~ a.tcJ:a ~

AlUll1ma

(Il1JIInW.ou)

)kg.

~ A Al- B Bl. C C1 D Dl

5 .884 .887 .884- .884 .796 .&:>4- .800 .805
J.O .884 .883 .885 .885 .803 .805 .8Ol. .800
J.5 .~ .888 .883 .887 .803 .805 .805 .806
20 .883 .w.. .884- .888 .800 .806 .804 .804
25 .884 .885 .882 •BBI4. .199 .803 .803 .805
3C .887 .883 _884- .882 .800 .803 .805 .803
35 .870 .885 .384- .885 .197 .802 .794 .802
40 .882 .863 .882 .882 .196 .802 .80J. .803
45 .881 .883 .883 .886 .800 .802 .799 .801
50 .883 .884 .885 .885 .800 .804 .798 .798
55 .885 .884 .88Ii- .883 .8Ol. .803 .803 .804
60 .882 .S8l .882 .887 .800 .804 .802 .800
65 .884 .887 .886 .885 .803 .802 .800 .805
70 .886 .885 .886 .893 .60l .W .605 .803
75 .878 .884 .882 .885 .800 .807 .790 .804
80 .890 .885 .884 .883 .TJO .800 .805 .80l
85 .882 .88l .88J. .886 .799 .806 .800 .800
90 .886 .878 .882 .886 .797 .805 .805 .1'R
95 .883 .884 .882 .885 .798 .800 .800 .802

100 .885 .885 .885 .866 .799 .805 .805 .802
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Ret'ereIll:e 8Il8t.ah 1. • 2

PJ.a.st.1c

(D1meoa1on)

Mag.

~ E F G (1(10) B (~2 J K 1.

5 2.28l. 2.393 2.531 .451 .453 1.106 1.366 1..400
1.0 2.286 2.395 2.535 .450 .45'::1 1..1.09 1.368 1..403
15 2.279 2.390 2.538 .450 .456 1.107 1.367 1.400
20 2.280 2.390 2.535 .452 .460 1.109 1.315 1.402
25 2.219 2.389 2.531 .449 .455 1.107 1.361 1.402
30 2.283 2.392 2.537 . ~ .450 1.108 1.368 1.400
35 2.281 2.390 2.537 .440 .451 1.108 1.366 . 1.402
40 2.28l 2.390 2.542 .444 .451 1.101 1.361 1.402
45 2.283 2.392 2.537 .444 .454 1..109 1.310 1.402
50 2.282 2.392 2.536 .!J.41 .454 1.108 1.361 1.402
55 Z.28J. 2.39J. 2.535 .444- .459 1.107 1.367 1.403
Eo 2.28l. 2.392 2.531 .~5l. .4.59 1.1.08 1.368 1.405
65 2.283 2.391 2.538 .447 .4.54 1.1.07 1.361 1.400
70 2.284- 2.393 2.538 ."7 .456 1.1.08 1..368 1.401
15 2.286 2.393 2.535 .448 .455 1.1.08 1..368 1.400
80 2.28l. 2.390 2.535 .448 .4.58 1.108 1.370 1.403
85 2.280 2.389 2.536 .448 .4.58 1.1.09 1..369 1.405
90 2.28l. 2.391 2.536 .448 .458 1.108 1..366 1.400
95 2.2BJ- 2.391- 2.535 .448 .453 1.108 1.368 1.400

1.CJ 2.~ 2.393- 2.540 .~ .451 1.1.06 1..367 1.402
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Beren:~_ce Alnch 1. • 2

Al.ua1ma

(D1mena1on)

MB,g.

No. E F G (JC1Jl) H (leX) J K L-

5 2.300 2.375 2.531 .4.5~ .452 1.100 1.352 1.390
10 2.300 2.378 2.533 .Jo.52 .455 1.101 1.357 1.405
1:; 2.298 2.369 2.528 .456 .460 1.103 1 . ~ 9 1.395
20 2.296 2.376 2.528 .450 .458 1.103 1.358 1.408
25 2.295 2.376 2.530 .~50 .459 1.102 1.358 1.408
30 2..295 2.376 2.529 .457 . 4 ~ 1.102 ~ . 3 5 5 1.404
35 2.294- 2.318 2.53l ."9 .455 1.101 1.359 ~_408

40 2.291 2.37J. 2.526 .450 .458 1.100 1.351 1.398
45 2.290 2.369 2.526 .~ .455 1.100 1.345 1.406
50 2.299 2.319 2.530 .~ .455 1.104 1.358 1.405
55 2.293 2.373 2.526 .4.50 .454 1.100 1.353 1.403
60 2.295 2.m 2.529 .452 .459 1.105 1.356 1.405
65 2.303 2.373 2.529 .452 .454- 1.101 1.357 1.402
70 2.298 2.379 2.533 .448 .456 1.108 1.357 1.405
15 2.292 2.316 2.521 .4511- .464- 1.102 ~ . 3 5 6 1.405
80 2.300 2.38l 2.526 .w .455 1.104 ~ . 3 5 5 1.400
85 2.294 2.376 2.5Z7 .4.50 .459 1.100 1..35JI. 1.406
90 2.3JO 2.313 2.528 .454 .4~ 1.102 1.355 1.407
95 2.298 2.381 2.52l . ~ .448 1.1.05 ~.351 1.400

1.00 2.295 2.311 2.523 .452 .459 1.100 1.353 1.398
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RiBrlC~DCC lIiat.ch J

?lastic

(D1men5101l)

Johg. Spring LellOw

No. A B C D E F G (Free)

5 2.363 2.320 .105 .671 .301 .385 .691 b.u.,')
10 2.310 2.323 .106 .6TI .301 .371- .692 e.. 063
l5 2.367 2.31.9 .106 0677 .309 .378 .693 u.o:;6
20 2.363 2.32J.. .l06 .678 .307 .376 .693 0.130
25 2.367 2.32J. .106 .6TI .308 .381 .693 8.054
30 2.367 2.322 .l05 .618 .308 .383 .693 tj.055
35 2.368 2.322 .105 .677 .308 .378 .692 e.u20
40 2.368 2.323 .107 .617 .307 .383 .692 1.915
45 2.369 2.323 .105 .6TI .307 .3Q9 .693 8.053
50 2.365 2.321- .l05 .677 .307 .392 .693 6.020
55 2.370 2.Y'..2 .104 .677 .301 .381 .691 8.106
&.:l 2.369 2.321 .105 .677 .301 .380 .692 8.225
65 2.368 2.323 .l07 .677 .305 .380 .691 8.154
10 2.369 2.321 .104 .6TT .305 •:;66 .692 8.059
15 2.365 2.322 .105 .618 .301 .385 .692 8.005
SO 2.365 2.322 .l06. .676 .306 .390 .692 8.005
8; 2.369 2.32l .107 .616 .306 .383 .691 8.038
90 2.368 2.322 .104 .677 .305 .373 .691 5.045
95 2.369 2.321 .104 .677 .305 .380 .693 8.154-

100 2.368 2.321- .107 .671 .305 .387 .692 8.053
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~ ... ~]
Al~

(D1:Mma1on)

JII,g. Spr1Xlg Lgt.h.

~ A B C !! Ii:
., G (Jne)

5 2.~ 2.275 .1.07 .686 .323 .292 • "'j'\4 7.198
10 2.359 2.280 .105 .682 .323 .291 .111.4 7.81.1
15 2.358 2.268 .UO .682 .316 .285 .745 7.657
20 2.358 2.212 .108 .682 .321- .300 .141 1.126
25 2.361- 2.270 .108 .684 .323 .29l. .741 1.695
30 2.361- 2.277 .107 . ~ .323 .293 .7lt4 1.661
35 2.36l. 2.ZTO .111 .668 .322 .293 .7551 7.165
40 2.358 2.215 •loB .679 .315 .290 .749 1.fJ15
45 2.3W 2.27Ji. .108 .684- .:323 .295 .141 1.730
50 2.358 2.214 .J.08 .685 .319 .292 .146 1.749
55 2.362 2.276 .108 .688 .323 .293 .746 7.829
60 2.359 2.275 .107 .687 .~ .295 .1~ 7.121
65 2.360 2.?76 .101 .685 .321 . ~ .742 1.754
70 2.358 2.213 .102 .683 .~ .~ .741 1.G+7
75 2.359 2.214 .106 .682 .319 .29J. .739 7.104
80 2.359 2.268 .109 .683 .315 .290 .7Sl 7.615
85 2.359 2.276 .JJ.O .686 .316 .290 .746 7.660
90 2.359 2~ •loB .686 .322 .292 .744 1.678
95 2.358 2.274 .111 .619 .313 .~3 .743 7.636

100 2.359 2.277 .105 .663 .322 .290 .747 7.585
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Ve.r1&t.ions in Ule d.1menalac.a or 20 pltuitic: B.J:::1 20 ulUlL1nIR l I l 8 g A Z 1 ~ 6
- ~ as folJ,OV8:

Rererence Sk.etcu 1

Plastic

(D1Daoa1on)

A AI B ~ C Cl D III
.085 .812 .887 .879 .709 .725 .711 .ne

'CO to to to to to ~ o to
.839 .875 .591 .888 .71.2 .726 . ~ 1 .724

AlUlll.1=

.870 .818 .881 .882 .196 .800 .790 .797
to to to to to to to t.o

.890 .888 .886 .893 .803 .811 .805 .806

Bef'ereDCe Sketch 1 5: 2

Plast.1c

(D1mBnsloll)

E F ...Q... ...!... L .1L l

2.279 2.389 2.535 .440 :t.106 1.366 1.400
to to 1:.0 t.o 'to tc 'to

2.286 2.395 2.542 .460 1.109 1.370 1.405

AlUlll1Jlum

2.290 2.369 2.521 .442 1.100 1.345 1.390
t.o to to 'to 'to to ~

2.303 2.381 2.533 .~ 1.108 1.359 1.408
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Rere~ Aeteb 3

Y.l..&aUc

(D1JDena10ll )
SprilJ8 Length

A B C D E F G (Free)

2.363 2.31.9 .104 .616 .305 .366 . 6 9 ~ 1.915
to to t.o to to to to t.o

2.370 2.323 .10; .618 .308 .399 .693 8.225

A.1\G1mD

2.358 2.268 .102 .679 .3.13 .285 .739 7.585
to to t.o to to to to to

2 . 3 ~ 2.2&J .J.ll .688 .323 .300 .759 7.829

Var1a't1ou in the dimensions c4 79 plastic a:ad 80 allD1ma maga,z.1DeIl

1018.8 as f'oll.ava:

:aererence S k . e ~ 1

Plastie

(Diml:Dslon)

A. .lL. ....£.. D

.888 .889 .704 .710
to to to to

.893 .892 .717 .719

Aluainml

.8Tr .880 .800 .800to to to to.899 .890 .808 .au
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The follovinl/: l l I e ~ u r e m e n t s are for a :sample of ten t.e:st and cont:-ol

tllagazines used in the function and durability tel't..

The -z1_ ~~<m 1'rca 4 n . v 1 . ~ 8pec.Lr1c:at1cma be:ton t'1r1cg va.a
as tollQWII%

FallOllllr. PlAstic, Dvg. C4-1042-5

~ c i f i e d Dimension Variation

2.265

.890

.700
2.285

,4Ji.5
1.118

-.010

-.015
+.010
+.010
+.015
-.006

-.001

-,003
+.016
-.006
-.005
-.006
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Variation

7.84

2.360
2.257 to

.630

.300

.750

7.760

.443
1.10J. 'to

1.357
1.396 1;.0

.885

.798 to

-.20

-.005
2.272
-+-.005
+.005
~ . 0 0 5

+.100

+.OJ.5
1.llO
+.003
1.412
+.005
:B1.2

SpriDg, Steel, Dvg. 62187

MBa!L:l.1nc, Alum1nUlll, Dwg. 61922

+.235

+.002
+.008
+.003
-.015
-.004

-.003

+.004
-.001
-.005
-.006
-.010
-.004

The BWyjmum c.ba.nge in dimensions after firing 1000 rOl1Ilods lRI.6 as
follCN'BI

Follover, PlAstie

Dimension Cbange

2.265 -.010 -.003
.680 +.005 -.004
.188 :;.010 -.002

.340 ~.OO5 -.002

Spring, Steel

7.54 -.20 -.132
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_p"., RaIJt.1o

nu-DD1on ~

.090 -.015 -.003

.700 +.010 -.002
2.285 +.010 +.004
2.395 -.010 -.012
2.540 -.01.5 -.002

.445 +.01.5 +.007
1.nB -.006 +.002
1.364 to 1.380 +.002
1.396 to 1.412 +.005

Foll.CVIlr, AlUlli1.J:UD

2.3&:1 -.005 +.005
2.251 'to 2.272 +.006

.110 ~ . +.005

. 680 +.005 -.l18

.320 :'-.005 't".005

.300 +.005 +.001.

.750 £.005 =.006

Spring} 8'teel

7.760 :!..100 -.118

Ml8'zi ntl) AllR1D\111.

2.288 H1n +.001.
2.380 Ret. =.002
2.530 Ret. -.003
.443 +.01.5 +.008

1.1.01 too l.no -,002
1.357 +.003 -.003
1..396 to r.412 +.01.0

.885 +.005 +.001

.798 to :'8J.2 ~.001

See following for data and sketch of measurement locations.
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*'6Ui1», !'la.aUc, For 5.56 1lIIl., Kl6 R1n.
Before and. A.!'ter Firing 1000 rounds.

Follover, Dvg. C4--l042-5

8pecified 2.265" -.010"
B.'. A.F.

Fallover Le:rt--Right. u f t ~ g h t

No. ~ Side Side Side

Cbange

A.F. VB B.F.
Left Right
Side Bide

COalige

B.F. A.f. A.F. VB B.F.

~ 2.256 *2.254 2.255 2.253 -.001 -.001 .679 .681 +.001
2 2.258 2.257 2.255 2.255 .003 .002 .685 .68J. -.004-

3 2.257 2.257 2.256 2.256 .001 .001 .6!:l2 .682 .COJ
4 *2.254 2.25tl 2.255 2.255 + .001 .003 .61:35 .682 -.003
5 *2.254 2.256 2.254 2.254 .000 .002 .6tlo .68l. . O O ~

6 2.256 2.257 2.255 2.254- -.001 .003 .661 .683 .002
7 *2.254- 2.255 2.254- 2.254- .000 .001 .681 .682 .002
8 2.255 2.25) 2.254 2.255 -.001 .000 .680 .68J. .001
9 *2.254- 2.25-( 2.254 2.254- .000 -.OO.j .6'79 .682 .003

.10 2.255 2.258 2.255 2.255 .000 .003 .685 .633 -.002

Specif'ied Specified
.188 "t.01O Chs.n@;e .340 i.005 Change
B.F. A.F. A.F. VB B.F. B.F. A.F. A.F. vs B.F•

1 . 1S4 .183 -.001 .34l. .341 .000
2 .167 .185 .002 .341 .341 .000
3 .186 .184 .002 .342 .340 -.002
4 .186 .l84 .002 .342 .341 .001
5 .186 .l85 .00l .342 .341 .001
6 .186 .185 .001 .342 .342 .000
7 .186 .185 .001 .341 .34:i. .000
8 .186 .185 .001 .343 .343 .000
9 .186 .185 .001 .343 .343 .000

10 .186 .185 .001 .343 .342 -.001

it Does not lll!et Dlig. Spec1:t'ica;tiona
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1;rz1Dc~ ~-. ~-, Ilwl. C 4 - l O I t I ~
:!Prcot Length B.P'. ~ A.l. 1000 rOWJl1a.

8lec1r1ed C.bange S ~ C 1 t ' 1 . e d CbaD8e
7.84- -.ao" £UF. va E.F. No. 7. - -.20- il.,F. v. ',.;".

5 .e:015 8.014 -,661 """'ITl *8.055 7.986 -.069
1 0 -8.063 7.931 .132 15 -8.0z> 7.945 ,015
1'; -8.006 7.913 .093 40 *7.915 7.8/t.5 .070
20 -8.230 8.058 .O'{2 45 *8.053 7.993 .060
25 -8.054 7.963 .091 50 *8.020 7.948 .072

.700 ... 01.0

.J£L.
~ ~
* . - r ~ .712
*.712 .713
*.712 .7J2
*.711 .711

.110 . 7 ~ 0

.no .no

.709 .710

.710 .711

.710 .710
*.711 .711

.890 - . 0 ~ 5

~
:SM' AS.
• 3 7BSO
.882 .88J.
.888 .889
.882 .882
.881 .880
.882 .88J.
.88J. .880
.881 .882
.880 .88J.
.882 .883

~ n e , PlaBt.1C, Fer 5.56 IlII1" , m6 Rine
1letore aDd. After F1rl. 1000 roun.d.B.

Dwg. D 4-1042-3 (Soc l\eti" Sketch 1)

. Specified D1-.n1OD.

.890 -.015 .89b -.015
~ .J&.

:e.F. A.F. B.F. ~
:1ffl .873 :W9 :w9
.875 .874 *.891 .891

*,872 .8'"{2 .887 .886
.875 ,875 .889 .888
.575 .875 .889 .868

.,.. .872 .873 .889 .888
*.872 .072 .889 .890
*.872 .8'(3 .889 .869
*.873 .872 .888 .888
*.873 .874 .690 .889

. .890-.015
J4B,ga.:z.1De ill
HO. B.F. Aa§t
"5 :BB7 •
10 .889 .889
15 .887 .887
20 .887 .886
25 .885 .885
30 .006 .886
35 .866 .886
40 .887 .887
45 .887 .888
50 .887 .886

-.002 -.003

Bpnc' f1 c;4 mJPMl9D

.700 + ,010 .100 + .010 .700 ~ .01.'0
..,. (el) CD) eDl)

..!:!:. :CP. B.F• !:L. ~ !&.

5 *.125 .725 *.ro .713 *.720 .720
10 *.725 .725 *.7l6 .711 *.720 .720
15 *.725 .125 *.713 .713 *.722 .723
20 ~ 7 2 ~ .724 *. '1J,3 .714 *.722 .721

~.~.e.:<. C~;an5e -.002 +.001 +.lJCl
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~) ....125 .724 ".710 .7l.6 .,. '/22 .12l
3° ·.'{26 .724 it. :17 .727 ~.722 • {22

35 ·.125 '-i26 *.i12 . i12 ·;(20 . i l ~
~ , ·.125 .124 -.714 .n5 *.720 .72u
45 *.725 .725 •. {13 .'(13 ·.722 • (22

50 *.125 .725 *.714 .71.3 *.721 .72G

Ma.x. C!J.:l.rlge -.002 t.00l t.OOl

Hl.gA:Liue, P1.ast.1c, For 5.56 =., 1>0.6 RUle

Before u.IlI.i Arter 71r1tJ«1: 1000 roUDCls.

Dvc:. D 4-1042-3 (See Ret. Bket.ch 1 &, 2)

Spoc1:ried D1mensiOP.

2. :'95 - .010 2. 540 - •01:;

-.01.2

2.285 + .010
~ . .(&.
No. B.F. A.F.
,*2~ 2~

10 2.286 2.285
l5 *'2.279 2.281
20 *2.280 2.282
25 ~~.279 2.283
30 *2.283 2.285
35 *2.281 2.28J.
40 *'2.281 2.28J.
45 *2.283 2.284
50 *2.282 2.281

1'J!u. C1.:.e.Ilge +."004

ill
1'.F.
~ ~ 3
2.395
2.390
~~. 390
~'. 389
2.392
2.390
2.390
2.392
2.392

A.F.
2~
2.383
2.390
2.388
2.3e8
2.393
2.390
2.390
2.389
2.391

Jll-
B.F. A.F.

2-:'5'37 2:)18'
2.535 2.535
2.538 2.538
2.535 2.533
2.,31 2.531
2. <;'37 2.535
2.5'!7 2.535
2.542 2.541.
2.537 2.538
2.536 2.536

-.002

.445 + .015
Min. . Hu. lii)M1n. Jo'a.x.

B.F. A.F.
.451 ---:-4~3 .455~56
.450 .4j9 .450 . 4 ~ J

.450 .456 ,451 .456

.452 .460 .453 .460

.449 .455 .450 .455
-11-.440 .450 .44J. .452
*.440 .45]. .447 .454
*.444 .451 .444 .453
.... 444- .454 .444 .456
*.441. ,454 .448 .460

+.007 +.006

1.. U8-. 006
(J)

Specified DimDnaioo.
1. 364 to 1.380 -

{K)
1.. 396 to 1..412

(L)

5 +1.,106 1..106 1.366 1.367 1.400 1.403
10 -11-1..109 1.108 1..368 1.361 ::..403 ~ . 4 0 ' 7

1.5 *1..1.07 1..108 1..367 l.367 l . ~ 1.4cJ
20 -11-1..109 l..UO 1..365 1.367 1.402 1..402
25 + ~ , ~ O 7 1..1.07 1.367 J..366 1..402 1..402
30 *1..108 1..llO 1..368 1..361 1.400 1.404
35 +l.J.08 1..108 1..366 1.366 1.402 l.4Ol.
40 *J..1.C7 1.1.;6 1,.367 1..367 J..402 1..407
45 *1..l09 1..1,08 1..370 1..369 1..402 1.404
50 *l.l08 1.108 1.367 1.367 1.402 1.404

!ohx. Cba.lJ&'c +.002 +.002 +.005

+ Deets DOt lII!let ])wg. ~ 1 t 1 c e . t 1 o n . s
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~dne, .u.'dCJ.R., Por 5.56 =-, 1o!l.6 Rine
Before s.nd A.fter Firing 1000 roUDde.

Fc4.l.o....e ., Dwg. 62494- (Bee Ref. sketch 3)

S p e c i r . : i ~ D1mens1on
2.360 - .005 2.25'{ to 2.2"T2 ,liD Ref. .630 11 .005 . 320+- . CJ05

Mc..g. (A) (B) i£L ill.. .i&-
No. E.F. --A.F. E.F.--A.F. B. F. A.F. B.F. A.F. B.F, A.F.

5 '~.362 2.360 *2.275 2.269 .107 .1ll *.686 .684 .323 . :-21
10 2.359 2.364- *2.280 2.277 .105 .liO .682 .684 .323 .322
15 2.358 2.358 2.268 2.274 .liO .il3 .682 .682 .3.16 .321-
20 2.358 2.361 2.272 2.269 .108 .1l2 .682 .679 .321 .3.19
25 *2.36l. 2.358 2.270 2.272 .108 .108 @4 .679 .323 .321-
30 *2.361 2.357 *2.2n 2.2"[2 .1O'{ .108 *.688 .680 .323 .321-
35 *2.361 2.35:1 2.270 2.275 .1ll .109 *.688 .683 .322 32·. .-
40 2.358 2.360 *2.275 2.277 •loS .1.12 .679 .676 .315 .314
4, 2.360 2.360 *2.274 2.274 .1.08 .lO'{ .G34 .683 .323 .323
50 2.358 2.358 * 2 . 2 7 ~ 2.213 .108 .110 .685 .678 .319 .32J.

l>Bx. C:l&Dge .... 005 + .006 +.005 -.008 +.005

~
.107
072

.eM

.030

.108

.032

.033

.069
-.1l.2

Specified Dimension
.300 + .605 .750 -to .005

ill ('G)
5 292 .291 .... 744-:745
10 291 .291 *.744 .744-
15 *.285 .285 .145.744
20 .300 .299 *.741 .744
25 *.291 .29l .747.742
30 *.293 .293 *.144 .744
35 *.293 .293 .749 .743
40 *.290 .293, .. 149 .143
45 .295.294 .747 .143
50 *.292.292 .746 .143

Spring, Dvg. 62J.87
Specified. IJ:1.lUnSion

7. 765 -to .100
B.F. - A.F.
r:"f98 '(.'580
7•81.1 7. 7J.O

*1.651 7.585
1. '(26 7.650
7.695 7.665
7.667 1.559
7.76:5 7. 733
1.615 7.642
7.730 7.66l.
7.749 7.637

loBx. Ci::la:cge~. 001 -.006 -.U8

... DoP.s nat m=et D'olg. Spec1:i"1cetiona
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*aaz.1D1!1, Al.UIII1ma, ltD" 5.)6 lIIIIl.., Mlo Rifle
:Before and ~ r F1rina 1000 rounds.

~ z . 1 I l e , Dwe;. ~922 (See Ref". sketcll 1 &: 2)

Specified Dimension
2.200 Min. ~ . 3 8 0 Ret. 2.530 Ret. .443 +.015

~ . ill ill... 1Ql Mit:! ~(H)M1n IoaX

~B.F A.F. B.F. ~ B.F. ~ D.F. A.~

5 2.300 2.301 2.375 2.374 2.531- 2.531 .4)1 .452 .452 .452
10 2.300 2.300 2.376 2.276 2.533 2.530 . 1 ~ 5 2 .455 .454 .458
15 2.298 2.298 2.369 2.3(,9 2.528 2.525 .4:;6 .... 460 .459 .464
20 2.296 2.297 2.316 2.375 2.528 2.529 .4)0 .458 .452 .45d
25 2.295 2.295 2.376 2.3'75 2.530 2.529 . l ~ 5 0 *.459 .457 ,463
30 2.295 2.295 2.376 2.376 2.529 2.529 .457 *.4::.2 .461 .466
35 2.2911- 2.295 2.318 2.378 2.531 2.530 .449 .455 .45'( .460
40 2.297 2.298 2.3'/l 2.3''/l 2.526 2.526 .450 .458 .455 .462
45 2.290 2.290 2.369 2.370 2.526 2.526 .448 .455 .450 .458
50 2.299 2.298 2.379 2.380 2.530 2.528 .448 .455 .4)4- .460

Max. Cba.n8e :!.. 001 -.C02 -.003 +.008 +.005

Specified lJ1meIlBion
1.101 to 1.UO 1.35'[ +.003 1.396 to 1.412

ill.. .J!L -'.!L
.5 *1,100 ~ . 1 . 0 0 ~ 1 . 3 5 2 1.353 *1.390 1.394
10 ~.lQl 1..100 1.357 1..354- 1..405 1.409
15 1.103 1.J.Ol *1.349 J..35O *~.395 ~.404

20 1.103 1.103 1.358 1.35'( 1.408 1.414
25 1.102 1.103 1.358 1.357 1.408 1.409
30 1.102 1.102 1.355 1.355 .;.1.404 1.409
35 1.101. 1.102 1..359 1.356 1.408 1.413
40 *1.1.01 1.102 *J..35J. 1.353 1..398 1.406
45 *1.100 1.101 * 1 . 3 ~ 1.35# 1..406 1.409
50 1.104 1.l05 1..358 1..358 1..4.05 1.415

l4U. Change -.002 -.003 +.010

* Does nat meet Dwg. 5:PE!c1f::L(!S.t1ons
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*8ar.loe, Al.1&nua, ~ .5 •.56 !lIIlo) Ml.6 R1fie
:sefo!"e and Arter F'1r1ng 1000 rounds.

Mlsga7.1 D.t: , DliS. 61922 (See Ret'. sketch 1)

~ 1 t 1 e d DimensIon
.885 .... or~5 .&:>5 ... oo~ .790 ,,0 .012• J .5-... 005 .585'" .005

...ill... (AI) eE) Q& ill...
~ B.:!..:.. A;-F. ~ !:L:.. ~ ~ B.F. ~ !:L. ~

.5 .8~ .8/34. .587 .()87 .584 .884. .854 .083 -5-.196 .796
10 .&.l4 .884 .883 .883 .885 .885 .88.5 .&3.5 .803 .803
15 .&31 .887 .888 .G08 .Be3 .883 .887 .006 .803 00"• oJ

20 .883 .883 .884 .884 .884- .884 .888 .&57 .800 .801
25 .884 .884 .885 .885 .882 .881 .&l .883 .199 .300
30 .887 .887 .883 .883 .884- .884- .882 .&.13 .800 .M
35 *.810 .869 .885 .884- .884 .884- .685 .884 .... 791 .790
40 .882 .882 .883 .884 .882 .882 .8.':32 .882 .... 796 .195
45 .88J. .88:1. .883 .884- .1>33 .883 .G8G .885 .800 •Boo
50 .883 .883 .884 .M3 .885 .885 .855 .006 .800 .801

Max. CIlaOge -.001 ... 001 -.001 +.001 +.001

Specified Dimension
•798 to •81.2 .,98 to.812 .798 to .61.2

..JgL ...ill.- (01)

;; .804- .804 .800 .801 .805 .806
10 .805 .805 .801 .801 .800 .801
15 .805 .805 .805 .804 .806 .806
20 .806 .805 SOl" .804 .804 .805
25 .803 .804 .803 .803 .805 .805
30 .803 .802 .805 .804- .803 .804
35 .802 .801 .... 1911- .795 .802 .802
40 .802 .802 .801 .800 .803 .804
45 .802 .802 .799 .800 .801 .801
5° .804 .803 .798 .198 .198 .799

Max. Cba:age ...001 :!:-.001 +.001

... Does cot lIIl!e.t D'olg• Speeii'iaa.t10l1a.
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Reference Sketch ~

Plaat.1c

(D1Illen.a1oc )

Mao. ~.

No. A B C D No. A B C D

1 .891 .890 .711 .113 4":1 .~~1 .d90 .716 .716...
2 .890 .890 .'"{J.o .71.4 44 .892 .890 .716 .116
3 .889 .891 .711 .111 46 .890 .890 .711 .713
4 .892 .892 .714 .119 47 .892 .591 .710 .115
C .892 .890 .710 .715 48 .1::190 .859 .714 .714
7 .892 .890 .711 .710 49 .890 .890 .716 .715
S .392 .390 .710 .711 ;1 .889 .891 .715 .713
9 .891 .890 .10'3 .118 S2 .892 .590 .709 .116
II .893 .890 .112 .710 53 .890 .889 .716 .715
12 .891 .891 .712 .713 54 .892 .890 .714 .716
13 .891 .891 .713 ./14 56 .591. .891. .711 .714
14 .891 .892 .712 .711 57 .889 .a89 .711 .711
16 .890 .890 .712 .712 58 .BeB .889 .7J,0 .712
17 .590 .890 .711 .72.3 59 .889 .890 .715 .713
1.8 .B9l .891. .T..l. .71.9 61. .890 .890 .715 .713
19 .889 .890 .712 .714 62 .890 .889 .717 .714
21 .890 .890 .713 .712 63 .8e, .690 .714- .713
22 .890 .890 .11.5 .714 64- .891 .890 .717 .716
23 .891 .891 .716 .715 66 .889 .890 .13A .~3
24 .889 .889 .711 .712 67 .892 .891. .713 .71-5
26 .890 .889 .717 .712 68 .891 .889 .708 .715
27 .889 .890 .715 .7J2 69 .891 .889 .712 .114
28 M1ss:1.og 71 .892 .S?1 .709 .716
29 .891. .889 .712 .714 72 .891. .891 .1l.3 .113
3J. .890 .891 .711 .712 73 .892 .892 .113 .715
32 .891 .890 .713 .1l.3 74 .892 .891 .713 .717
33 .889 .890 .71-4 .713 76 .89l .891 .7J2 .71-4
34- .889 .890 .715 ,713 TI .893 .892 .713 .717
36 .689 .89:> .709 .712 78 .£190 .890 .711 .71.2
37 .890 .890 .714 .712 79 .692 .890 .71.4 .11.4
38 .891. .890 .714- .11.5 8J. .890 .891. .711 .11.6
39 .692 .8gJ .71.0 .718 82 .891. .891 .712 .713
41 .89l .890 .714- .11.4 83 .890 .890 .708 .712
42 .890 .890 .7J,.4- .11.3 84 .892 .891 .712 .715
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Re1"ereDCe Sketch l.

Plastic

(:D:1JDItnB101l )

M!.g.

Nv. A B C D

S6 .8~1 .8go .709 .714
87 .890 .890 .715 .713
5-3 .891 .890 .7l.6 .714
1;)9 .889 .89l. .104 .712
9 ~ .889 .B9C .716 .713
92 .890 .890 .710 .715
93 .890 .891 .710 .713
~4 .892 .890 .716 .715
96 .889 .890 .714- .1J.3
97 .890 .890 .714- .714
98 .890 .89l. .7J.2 .714
99 .899 .890 .710 .71-3
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Referexx:e lDI.e'tcl1 1

Al.UIIl1num

( D1lDena1on)

Mac. Ma.8.
No. A B C D No. A B C D

1 .684 .886 .804 .805 ~ 3 .887 .082 .eoc • OO~-!

.2 .885 .881 .804 .304 44 .082 • Cob) .005 au·. -:;

3 .871 .8&3 .504 .800 46 .886 .e85 .800 .do5
4- .883 .585 .805 .002 47 .559 .890 .804 .ow
6 .882 .887 .005 .800 48 .005 .804 .&,)1 .006
7 .68l. .881 .305 .800 49 .887 .885 .802 .506
S .883 .881 0804 .804 51 .880 .886 .&J2 .&4
'9 .88l. .888 .604 .300 52 .885 .885 .804 .2J:J7
II .88l. .884 .803 .801 53 .&:\) .085 .800 .00)
12 .884 .885 .805 .805 54 .885 .886 .&J1 .005
13 .884 .889 .&,)5 .1304 56 .882 .883 .802 .806
14 .887 .886 .808 .801 57 .882 .885 .803 . 80S
16 .68:1. .883 .c304 .804 58 .882 .886 .802 .a04
17 .885 .887 .808 .804 59 .884 .68l. .002 .801
10 .~ .884 .804 .au 61 .883 .88l. .805 .805
19 .885 .885 .800 .Bu 62 .886 .884 .800 .8w
21 .884 .884 .800 .803 63 .885 .885 .800 .005
22 .888 .889 .800 .805 64 .887 .885 .805 .807
23 .887 .885 .800 .805 66 .885 .882 .800 .808
24 .883 .886 .800 .800 61 .882 .884 .800 .800
.,' .884 .888 .em .806 68 .883 .885 .80j .801_0

21 .887 •&?iT .800 .808 69 .885 .885 .808 .803
28 .885 .885 .804- .806 71 .884 .887 .808 .803
29 .882 .882 .8Ol. .809 12 .884 .889 .804- .800
31- .890 .890 .800 .807 73 .862 .884 .808 .800
32 .885 .884 .803 .809 74 .88.1 .884 .805 .802
33 .800 .885 .805 .8J.o 76 .884 .885 .807 .801
34 .884 .887 .800 .805 TT .883 .883 .8011- .807
36 .885 .886 .800 .808 78 .881 .885 .804 .800
37 .883 .885 .800 .806 79 .888 .887 .806 .801
38 .884 .684 .802 .81.0 aI. .891 .882 .804 .812
39 .885 .883 .806 .806 82 .886 .884 .806 .802
41 .882 .887 .802 .003 83 .882 .884 .805 .802
42 .885 .887 .800 .805 84 .885 .884 .800 .805
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HBrereDC8 Ska1;ch ~

Al.l.IIlI1mam

(IY-...dcm)

Mag.

JIO. A :B E- D

86 .883 •BEn .804 .804
87 .885 .880 .&:10 .804
88 .886 .885 .803 .808
89 .886 .881. .802 .803
91 .887 .886 .805 .809
92 .883 .885 .802 .804
93 .881 .882 .804- .805
9"'- .887 .885 .800 .805
96 .887 .882 .801 .808
97 .889 .883 .800 .&n
98 .889 .883 .800 .809
99 .888 .882 .800 .809
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Air C e l l - - - - ; . ; ; ! . ; : ; i ~ ~ - - - . . . .

V1sc _

FirUTP ~ - 1 : Setup for Load Deflection Testl nr of ~ 1 " p : a z i n e ~ for

5 . S 6 - ~ ~ 1 .",,"nunition for ~ ' l 6 Rifles.

Tile nmge ~ t.be lasdB cecess.&.ry to 101ttate lIlOYelIlent. of tlle spnag loa.cl.-

ed part. of "tbe ~ z . 1 D e I l were:

8.

o.
c.

Meta.1: 1.60 t.o 2.35 poUllds (Control Magazine)
rastic (removable base}: 1.10 to 2.4.0 pounds
Plastic (cemented base): 1.35 "to 3.50 poUDds

(Present Test Magazine)
(Second EDT Test K a ~ . z i n c ~

It should be Doted that tlle value of 1.35 pounds for the plastic mag:-"Zines ....1th

tlIe c e m e D ~ lases is except1ODa.ll.y low !'or ~ B group. I:f t.lU.B ODe value
were d11lregud.ed., the DeY 1011 youl.d be 2.65 po1.lDis.
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Dimensional v a r i ~ t i o n for a sample of 10 jecond EDT Teat magazines.

Heasuramonts are giT.n in inchea. Keaaur..ents are from new .agazines.

r ; ~ : : · ~ ~ ~ : l . : : : e Sf.c-:"ch
,
.l.

~ : r . l e n s i o n

A ...U J Bl C D

.6)7 .do; .8~1 .837 7 ~ ~ '7' ~.. ~ • I~O

'to ~ o 1:.0 'to t.o ;;c.

.901 .3:;l2 .0:;4 .891 .715 .72C

Rc:'e:-er.ce Sketch 1 eo 2

Dilneosio:l

~ -;0 G H J 1'. L

2.232 --395 2.533 .440 l.ll.l 1.371 1.1;.':"2

"to "'::.0 7.0 to ..0 7.0 to
2.296 2.407 2.550 .471 1 '1- 1.375 1.453.........)
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Ta~le I-I. F 1 r 1 n ~ Spquence for -6SoF

Mode of Fire, by Magazine No. Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5
B A S B 5 WO!l No. 'rIpn No. Wpn No. !!En No. Wpn No.-- -- ---- .

CI0l TlOl CI02 Tl02 CIa) 11 12 1 ~ IlL 15
1103 C1O!J. TI04 cI05 nos 12 13 14 15 11
CI06 Tl06 CI0? 1'107 CI08 I) 14 15 11 12
1108 CID9 n09 CllO T110 14 15 11 12 13
Cl11 U11 C1l2 T1l2 Cll) 15 11 12 13 U.

T11) cn4 1114 cnS T11S n 12 13 14 15
C1l6 T116 Cll7 T1l7 ClUj 12 13 14 1$ 11
T115 C119 T119 G120 Tl20 1) 14 15 11 12
C121 TI21 G122 1122 C123 1lJ. 15 11 12 13
Tl2) C124 TI24 Cl2S TI25 15 11 12 13 14

G126 Tl26 G12? Tl27 C128 11 12 13 14 l5
Tl28 C129 Tl29 Gl)O Tl)D 12 13 14 15 11
C131 T131 C132 Tl32 C133 13 14 15 11 12
Tl33 Cl.34 T131. C13S Tl35 14 15 11 12 13
G136 Tl36 C137 Tl37 Cl)8 15 11 12 13 11.£

Tl38 C139 Tl39 Cl1.0 Tl40 11 12 13 14 15
C141 TIll! C l l . ~ 2 Tl42 C143 12 13 14 15 11
TllJ.3 Cl44 T14L. Cl4S Tl45 13 14 15 11 12
C14n Tlu6 Clh7 TlL.7 C14B 11.:. 15 11 12 13
Tl48 C149 T149 Clsa TlSO 15 11 12 13 1lJ.

Note: The prefix (G) and (T) to t.'le magazine number repres~nts CONTROL
and TEST, respec~ively.

The modes of fire are a b b r e ~ i a t e d : ( B ) for 3- to 5-rd bursts, (A)
for 20-rd automativ bursts, and (8) for sel1liautomatic firing.
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Table I-II. F1r1nR Sequence for +155°",

Mode of Fire, by Map,azine No. "'::rcle 1 ":ycle 2 Cycle 3 Cycle 4 Cycle 5
fl A S Fl S Wpn No. Wpn No. IOpn No. Wpn No. Wpn Na.

ClSl USI C152 TlS2 CIS) 11 12 13 11. IS
TIS) C1S4 TlS4 C1S5 TlS5 12 13 14 15 11
cIS6 nS6 ClS7 TIS7 CISH 13 14 IS 11 12
Tl58 C1S9 TlS9 Cl60 n6D 14 IS 11 12 13
Cl61 n61 C162 1'162 C163 15 11 12 13 1,.
1'16) Clo4 n64 C165 TI6S 11 12 13 14 15
Cl66 Tl66 C167 T167 G16B 12 13 14 15 11
n6S c169 Tl69 C170 T170 13 14 15 11 12
CI7l Tln C172 TI72 C173 14 IS 11 12 13
Tl73 C174 Tl74 Cl7S '1'175 15 11 12 13 14

C176 Tl76 C177 Tl77 Cl7B 11 12 13 14 15
Tl7R C179 1'179 CIP.O T1BO 12 13 14 15 11
C l ~ l TlBI CIS2 TlB2 ~IA3 13 111 IS 11 12
l'lS3 CIB4 'I1B4 CHIS nflS 14 15 11 12 I)
ClS6 nS6 C18? T18? ClBA 15 11 12 13 11.

1'188 Cl89 TlBo C190 Tl90 11 12 13 14 15
C191 U9l ";192 Tl92 C193 12 I) 14 15 11
Tl93 Cl% Tl94 C195 Tl9S 13 14 15 11 12
C196 Tl96 C197 TI97 C19B lh 15 11 12 13
Tl98 C199 1199 C200 T200 15 11 12 13 111

Note: The prefix (C) and (T) w the magazine number represents CONTROL
and TEST, respectively.

The modes of fire are abbreviated: (B) for 3- to S-rd bursts, (A)
for 20-rd automatic bursts, and (5) for sellliautomatic firing.
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Tabl~ I-Ill. Malfunction and ~ o n f i r l n R Defects Oata for + l ~ ~ o F

Non-firinr.;
l'Iagaz.ine No. 01 Mal£unction~, b~ TYEe Defect~

TyPe Stub-l aBOA FF-20 FBR ~DF FF rC-DR eBL rTI~ TO':'AL

Te3t 0 0 58 6 2 d- 1 17 0 0 B5l

Control 1 3 0 1 0 1 0 I 13 6 2L

a: Two of the three malfunctions resulted from drop-test d a m a ~ e to the
feed-lio area of m a ~ a z i n e ~ ClS7 and C161. The feed-lips were reshaped
orior ':.0 firing the second cycle. No further malfunctions occurred with
these two magazines.

b: These m ~ l f u n c t 1 0 n s were caus8d by inadequate magazine d e s i ~ . The last rd.
in t-Ie llagazine ....as ejected from the feed-lips prior to stripping by the bolt.
E i ~ h t e e n of the fifty e i ~ h t malfunctions requirp.d retraction of the c h a r g i n ~

handle and actuation of the bolt release t ~ clear; the remainder by
actuation of the bolt release only as the bolt was locked to the rear.

ci Two magazines were rendered i n o ~ e r a b l e due to a broken right feed-lip;
one during cycle 1, the other d u r i n ~ ! ~ e third cycle.

d: Partial breakage of the right feed-lip allowed retension of only 19 rounds.
The magazine comp1etly failed to operate after firing three cycles (ref. c
above)

eo Loosening cf ~ h e floor p l a ~ e on both test and control magazines did not
adversely influence mag-uine f u n c t i o n i n ~ . Test magazine No. T16B was
made without a floor plate detent (ref. figure 2.2-1 and 1-1). Control
magazine No. C160 had a broken floor plate clip rivit (lower) Which allowed
the floor plate to slide out of position.

r: T h ~ tig.lt insertion and retraction of the cont:rol maga·zines vas caused
by drop--test damage which laterally expanded the sides of the magaZines
when dropped on the feed-lips. Function performance was not d e ~ r , d e d by
this condition.
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Table I-IV ( C o n t ~ d )

'fl"; ,11. 1.'!Co.pon ~·:.'1r::t1. i ne r10. ~"t.~LiC It:1.t.e, !llh/0~ !Io. i(c!3.

~ 1 \'l • ilo. :l;:'11, ~o-l-'(':""~t Cont.rol 'j'r,,;t Fi.c',c!. - - ---- ---- ---
5 15 151 927 19

16iL 917 20
176 92(, 20

IB9 917 20

11 ::.5iL R59 20
166 877 20

179 SiLO 20
191 il62 19

12 156 951 20
169 9L1 2q

181 %9 20
1% 937 20

13 159 893 20
171 90iL 20

lSh 897 20
196 915 20

Ih 161 920 19
174 919 20

186 917 20
199 910 20

Average 903 915
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Table I-V. F i r i n ~ Sequence for Part I (Five LoadinRs) of
Functton and nurahillty Test

Mode of Fire, by Magazine No. Cycle 1 :ycle 2 Cycle ) l:ycle 4 Cycle S
fl A. S B S W~n No. "'pn No. Wpn No. oIpn No. Wpn No.

n. Cl '1'2 C2 T) 1 2 ) U 5
C3 14 Cu '1'5 cs 2 3 4 S 6
'1'6 C6 17 C7 T8 :3 U S 6 7
cB T9 C9 no CI0 u S 0 7 8
Tll Cll Tl2 C12 Tl3 S 6 7 8 9
CIJ 11l! Cll! Tl5 GlS 6 7 8 9 10
1'16 C16 117 C17 TlS 7 R 9 10 1.
::IS 1'19 Cl9 T20 G20 8 9 10 1 2
T21 C2l T22 cn 1'23 9 10 1. 2 :3
C23 1:24 c24 T25 C25 10 1 2 3 4

T26 G26 '1'27 cn '1'28 1. 2 :3 4 5
C2R T29 C29 no C30 2 3 4 5 6
T31 C31 '1'32 cn '1'33 3 4 5 6 7
C33 1311 C:34 T3S C35 4 5 6 .., 8
'1'36 C36 T)7 en T)B 5 6 7 8 9
CJ8 T39 C39 Tho Cl!O 6 7 8 9 10
TUt C41 Tl!2 f:42 T43 7 8 9 10 1
Cl!3 T4h e44 Tl!S C45 8 9 10 1 2
Th6 C!J6 T47 e47 T48 9 10 1 2 3
C13 T49 G49 '1'50 e50 *0 1 2 3 4

TS1 C51 T52 CS2 T53 1 2 J 4 5
C53 T54 C5u T55 CSS 2 3 4 S 6
TS6 C56 T57 C57 T58 :3 it 5 6 7
GS8 '1'59 cS9 T60 C60 I! 5 6 7 9
T61 C61 162 C62 T6) S 6 7 8 9
C6) '1'6l.L c611 T65 C6S 6 7 8 9 1.0
T6C. C66 T67 c67 '1'68 7 8 9 10 1
Cf,i' '1'69 C69 T7C C70 B 9 10 1 2
':71 cn T72 C72 T73 9 10 1. 2 :3
C73 T7l! G7u T75 C75 10 1 2 ) l.L

T76 C76 T77 C77 '1'78 1. 2 :3 4 5
C78 '1'79 C79 T80 C80 2 ':l 4 S 6J

TAl CS1 182 e82 T83 3 11 5 6 7
CR3 T84 ce4 TBS cBS l.L 5 6 7 8
T86 CB6 T87 C87 '1'88 S 6 7 8 9
cR8 T89 C89 T90 C90 6 7 8 9 1.0
T9::. en '!'92 cn T93 7 8 9 10 1
C93 T9U C9!J. T95 e95 8 9 10 1 2
'::"96 1::96 T97 C97 T98 9 10 1 2 3
C9B T99 C99 noo CIOO 10 1 2 3 4
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Table l-VII. Cyclic Rate of fire Oata fOl" Function

nno !lur;t1111 i tv T.. ~~ (r:vcles 1 throllJ',1l S)

Test

Magazine
-1-

APG Weapon Kumber
No. 2 2.- li 6 1 8 9 10

4 78) 831 865 AM Hh4
9 827 792 R38 flRl 855

14 525 !lUh 1\23 869 832
19 840 789 808 823 809
24 R)6 7,8 881 893 ROI
29 75S 844 879 BSI R38
3h 825 81) 834 891 832
39 BOl 1\59 1\36 840 f)15

44 832 768 798 BH\ fill
49 838 780 RSS 873 78f\
54 755 Bh4 871 840 847
59 832 813 Ril5 819 1\36
6h 802 R7l 81ili R38 820
69 829 77R 802 B25 823
74 842 789 BSS 877 794
79 7!.L1 R49 B85 8u2 845
8u 81.... 829 857 883 842... ,
89 799 8,9 841 829 816
9u 831 767 815 832 829 Average,
99 BS1 798 BS9 879 801 ~1 Wpns.

Average 837 772 B52 863 831 831 871 828 834 812 831
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Table I-VIII. Cyclic Rate of Fire Data for Function
and Durability Test (Cycles , throu~h 5)

Control
~ a p : a z i n e APG Weapon Number

No. 1 2 3 h 5 6 7 8 9 10

1 ALS 781 838 904 A45
6 792 1'\32 RIM R42 A7l

11 7R3 7A9 AW A4S A36
16 A2S 825 R09 Flll R40
21 825 R16 B55 fl06 794
26 A23 753 532 575 831
31 776 855 832 R25 A55
36 78S 799 861 827 829
h1 So6 825 flll 820 811
46 831 791 851 753 770
51 020 759 836 867 8)6
56 798 R53 834 823 857
61 798 820 B5S 825 B3l
66 818 845 815 834 804
11 825 778 ASS 799 796
76 n16 776 Rho A7l 829
Bl 834 885 B55 Bh2 859
86 798 838 867 1:138 820
91 A20 847 811 831 801 Average,
96 SUo 786 869 811 A25 All Wpns.

A v e r a ~ A24 780 By!. 868 A21 822 851 823 818 805 R25
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Table I-IX. Cyclic Rate of Fire Data for Function

and Durability Test (Cycles 6 throul/:h 50)

Map'azine Cycle APr. Weapon ~ u m b e r

No. No. t 2 -?_ -.l....2... 6 7 B 9 10 Av[:.

C 5 6-l5 820 1106 863 919 R45 A51 1\67 822 83lL H53 Hht)

16-25 792 ROl R55 1\87 R32 853 871 834 832 801 1'1)6

26-35 A09 80lL 87Q 902 845 869 875 851 8lLu flll 8lL9
36-h5 813 '\06 883 90h 844 857 881 fl47 829 825 RL9
46-50 BOO 887 8u7 8uo 829 8u2

Average troB Ira> !l(Q m- 8t2 m m rn E3> a2'4 -gg-

C )0 6-15 Illn 825 863 879 853 8)1 881 829 Bw2 792 HU
16-25 806 798 873 877 845 855 871 822 832 791 837
26-.35 809 811 877 897 853 840 879 851 8u5 816 845
36-45 802 809 871 QQ6 851 871 877 842 8uO 838 851 Average,

46-50 799 90L. 844 834 825 841 All ",pns.

Average EOO W 8TI m ~ 5Ql on B3b 845 BI2 ~ 81£

T 20 6-15 844 808 B61 902 883 853 912 827 851 BIB 856
16-25 818 806 859 897 849 853 879 844 845 813 046
26-35 829 798 887 910 859 863 881 867 Bu9 825 857
36-u5 811:3 796 887 921 857 891 879 865 849 831 859
lJ.6-50 823 867 8lL5 873 844 850

Average m S02 m ~ ~ ~ S8';' EST 84t!" ffi 032

T 45 6-15 815 A15 f\91 893 847 f\57 8A3 834 861 823 852
16-25 806 80B 869 902 849 861 883 840 8u5 809 841
26-35 1\23 802 881 902 853 875 881 847 867 842 857
36-u5 822 791 887 908 847 ABI 877 853 832 8U4 854 Average,

46-50 ~ n 5 - 867 - RlJ., ~61 - 838 - 846 All Wpns.
Average BIb ffi5li ern 901 miB gm m 'R4Ii B50 8jQ ~ Bh2
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Tahle I·X. Malfunction Ilata for Function and Durabil i ~ : :

Test (Cycles 1 .hrour.h 50)

"1agazine Cycle aMap:azine bMalfunction Type, dy Weapon NW'Ib':.r

TyPe No. No. 1 :.. 3 h 5 6 7 5 9 10 'l'o'_al- - -
Test 1 23(5) ~ t 1 1r.

1 Ul(A) F'Jo' 1
Total 0 0 0 0 0 0 1 """0 -1- -0- -2-

Conr.rol 5 28(B) FHR 1
5 u3(B) F'BR 1

25 lS( B) 2FC 2

32 20(5) F ~ R 1
32 )!()( 8) FaR 1

Tor.al 0- T 0 0 """0 T 0- "1 """0 -0- --e-

a: The letter in () is r.he mode of fire of the weapon at the time of the malfunction.
b: The malfunction abbreviations a:-e as follows - FF (failure to f"",a), F'C (failu:-e

to cha;T1ber), and FBR (failure of bolt to remai.n rear\o'ard after firin,: last rd.
from mag2zine).

N o ~ e : A cotal of 20,000 rounds was £ired with each magazine t ~ e ; 100 magazines
tested Ji"::'th lao rds. each (five loadings) and an adait-i.;lnaJ. 900 rds. from
ten magazines selected from thp. origional 100 samples. Ten M16Al rifles
were used.
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APPENDIX II - DEFICIF.NCIES AND SHORTCOMINCS

1. Deficiencies

Deficiency

First twO careridges
loaded into che tesc
magazine stack one on
cop of the other
which reduces map,azine
capacity to 19 rounds
and causes failures to
properly feed (DF)
which are not immedi-
ately clearable (para-
graph 2.2).

Shortcoming

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

Incomplete ~ o r m a t i o n of
the test magazine floor
plate detent ball
(paragraph 2.2 and
Figure 2.2-9).

g u ~ g e s t e d

Corrective Action

Revert to the earlier
follower d e s i ~ n (round
c a r t r i d ~ e profile).
Limit follower tilt
(rotation about the
l o n ~ i t u d i n a l axis) so
that 9remature release
of the last round does
not reoccur (see No. 3
below).

2. Shortcomings

S u g g e s ~ e d

Corrective Action

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

Relocate the pcsieion
of the die gating to
ensure complete for-
mation of the floor
plate lock detent.

Remarks

The cartridr,e profile
of the f o ] l o w ~ r does
not allow the first
round entering the mag-
~ z i n e from the c h a r ~ e r

clip to latPrally shift
from center to left
side.

Remarks

The plasticity of the
test magazine material
c o n t ~ i b u t e s to this
defect. Only partial
separation was experi-
enced at -6SoF.

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

Deficiency

Last cartridge in test
magazine prematurely
releases from the
feed lips and causes
a weapon stoppage.

3. Corrected Deficiencies

Corrective Action

Change follower pro-
file from round car-
tridge to rectangular

profile. Increase
side bearing surface
on the follower.

11-1

Remarks

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

(Followinp. P a ~ e Blank)



APPENDIX III REFERENCES

1. Materiel Test Procedure (MTP) 3-2·513_

2. Miller, Franklin H., Final Report of Engineer Design Test of Magazine, 20-Round,
Disposable, for M15A1 (XM16Ell. Rifle, USATECOM Proj:lct No. 8-7-0200·03.
Aberdeen Proving Ground. Report No. 2536, OctobN 1967. (Distribution Controlled
by Project Manager, Rifles. AD 820 840U

3. Drawings ot Plastic Magazine Components (by USALWL):

J. Housing, MagaZine. M16. No. 04-1062·3.

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

c. Follower, No. C4·1 042-5 (Original).

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

e. Floor Plate, No. C4·1042-11.

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

4. Wilson, A., Final Letter Report of Product Improvment Test of Redesigned Bolt Catch,
USATECOM Project No. 8-WE-603-016-002 (8·9·0200-34). Aberdeen Proving Ground.
6 August 1969.

5. Wilson, A., Final Report on Combined !nitial 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. (Distribution Controlled by
Project Manager, Rifles, ATTN: AMCPM·RS. AD 354 076L.l

6. Test Directive (STEAP Form 1028), Disposable Plastic Magazine for M l6A 1 Rifle, 26
July 196B.

7. Letter from USALWL, 16 July 1968, Magazine, Disposable, Plastic, 5.56-MM and

Bandoleer, LWL Task 07-F-66 wit:l Test Plan Outline as Inclosure 1.
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The third in a series of p.ngineer design tests of 20-round plastic magazines for the M16A1 rifle was
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