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ABSTRACT

A combined initial production and inspection comparison test of
M16A1 rifles was conducted at Aberdeen Proving Ground by the Materiel
Test Directorate between 25 January and 15 May 1969. Thirty-five rifles
from each of two new producers as well as 35 rifles from the original
producer were subjected to inspection, accuracy, endurance, displace-
ment-time, and environmental tests, As functioning deficiencies were
encountered with rifles from all producers, an endurance retest was
conducted which demonstrated reliable performance and identified certain
critical production problems which were primarily responsible for the
earlier failures,

FOREWORD

The Materiel Test Directorate was responsible for conducting the
test and preparing the test report. In order to complete all testing
within a 90-day period, various test phases were assigned to a number
of test directors as follows:

Inspection, Mr. George Hendricks

Accuracy and Endurance. 1LT James Cope, Mr, Franklin Miller,
Mr. Walter Eller, and Mr. Eric Keele

Displacement-Time Study. Mr, Lloyd Staley
High Temperature. Mr. George Hendricks
High Humidity. Mr., Walter Eller
Salt-Water Immersion. Mr, Walter Eller
Dynamic Dust. Mr. George Hendricks

Water Spray. Mr. George Hendricks

Unlubricated. 1LT Robert Ballard
Low Temperature. Mr., Lloyd Staley and Mr. Franklin Miller

Endurance Retest. 1LT James Cope, Mr. Lloyd Staley, and
Mr. Walter Eller

vi




ABERDEEN PROVING GROUND
ABERDEEN PROVING GROUND, MARYLAND 21005

" USATECOM PROJECT NOS. 8-9-0200-25 AND 8-9-0200-27

FINAL REPORT ON COMBINED INITIAL PRODUCTION AND
INSPECTION COMPARISON TEST OF
M16A1 RIFLES

25 JANUARY TO 15 MAY 1969

SECTION 1. INTRODUCTION

1.1 BACKGROUND

In 1966, the XM16El rifle was type-classified Standard A as the
M16A1 rifle. From that year until 1968, all military procurement
needs were met by a single contractor. In 1968 production was ex-
panded to include two additional contractors and initial production
lots were made available for test from both sources late in 1968.

In January 1969, 35 rifles from each of the two new producers
were received at Aberdeen Proving Ground and initial production tests
were initiated by the Materiel Test Directorate at the direction of
US Army Test and Evaluation Command (USATECOM) (Reference 1). At the
same time, 35 rifles from the original producer were also submitted
for an inspection comparison test as requested by US Ammy Weapons
Command (USAWECOM) and it was directed by USATECOM that the rifles
from all three producers would be tested simultaneously and that the
results of test would be combined in a single report (Reference 2).

1.2 DESCRIPTION OF MATERIEL

The M16Al1 rifle is a lightweight, air-cooled, gas-operated weapon
capable of either semiautomatic or automatic fire. The rifle employs
a 20-round magazine and fires 5.56-mm ball (M193) and tracer (M196)
cartridges. More detailed information may be found in ™ 9-1005-249-12
and TM 9-1005-249-34 (References 7 and 8).

1.3 TEST OBJECTIVES
Test objectives for the Materiel Test Directorate were established
at a meeting held at Aberdeen Proving Ground on 9 January 1969 attended

by representatives from USATECOM, USAWECOM, and from the Office of
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Project Manager for Rifles (AMCPM-RS). The test objectives were confirmed
in Reference 3 and are extracted from the reference as follows:

"To conduct, analyze and report the data necessary to pemit evaluation

by USAWECOM and USAMC of materiel requirements as stated in the

objective paragraphs of the respective test plans, and to pemit

USATECOM to determine the degree of suitability of the initial production
test items for issue to the user per AMCR 700-34."

1.4 SUMMARY OF RESULTS AND CONCLUSIONS

1.4.1 Deficiencies

Deficiencies were as follows:

a.

Ce

d.

€.

Following initial inspection at APG, and a subsequent
inspection at Rock Island Arsenal, the withdrawal from test
by AMSWE-QA of two Code B rifles and six Code C rifles due
to improper chamber finish and incorrect chamber and bolt
dimensions was rated as a separate deficiency in each
instance (ref par. 2.,2.5a).

The improper staking of bolt-carrier key screws on one

Code B rifle was rated as a deficiency as the weapon was
rendered inoperable during firing and required repair at
the direct- and general-support level. It was also observed
that bolt=-carrier screws on 15 other Code B rifles were
improperly staked and did not meet the inspection require-
ments of item 47 of SAPD-253F, Reference 13 (ref pars.
2.2.4,2 and 2.6.4).

A defective bolt-catch casting found in one Code A rifle
was rated as a deficiency as requested by AMSTE-BC in
Reference 4 (ref par. 2.2.5a).

Due to excessive numbers of failures of the bolt to remain
to the rear in the initial endurance test, 39 occurrences
within the first 6000 rounds on four Code A rifles, these
repetitive failures were classed as a Code A production
deficiency?(ref par. 2.4.4).

Due to excessive numbers of double-feed malfunctions in the
initial endurance test, 42 and 67 occurrences within the
first 6000 rounds with four Code B and four Code C rifles
respectively, these repetitive failures were classed as
production deficiencies? against both producers (ref par.
2-4-4)0

aSubsequent production rifles were tested in an endurance retest (par.
2.9) and demonstrated much improved performance for all producers;
however, it is not known to what extent corrective action has been
taken on the large numbers of earlier production rifles.

2



g.

h.

In six instances, rifle bolts were found to be cracked at

the cam pin-hole position after 6000 rounds or less of
firing, three with Code A rifle bolts, and three with Code B
bolts. As complete bolt separation is considered potentially
hazardous and has occurred in tests at Rock Island Arsenal,
these failures were classed as production deficiencies
against both producers (ref pars. 2.4.5.2, 2.6.4, 2.7.4.1,
and 2.9.5.4).

Since the bolts produced by the Code C contractor experienced
no similar failures any effort to evaluate the true risk

to personnel when bolt failure occurs appears secondary to

a fimm requirement that bolts from all producers be durable.

Defective selector-lever castings were found in 11 of the
original 35 Code B rifles. The defective selectors resulted
in repetitive firing failures and the problem was classed

as a Code B production deficiency as requested by AMSWE-QA
in Reference 5 (ref par. 2.4.5.2).

The over-all perfomance of all M16Al rifles at low temper-  /
ature (-65°F) was unsatisfactory as evidenced by the Vv
following malfunction rates (malfunctions per 1000 rounds
fired):

1) Code A, 31.3.
2) Code B, 23.8.
3) Code C, 32.0.

This level of performance is classed as an inherent deficiency
of the present rifle-ammunition system and appears to be
independent of variables which might be attributable to
different production techniques or production sources, It
should be emphasized, however, that exposure to these
environmental conditions alone does not significantlv
degrade initial (clean) weapon performance. With weapons
cleaned and lubricated prior to a minimum of six hours of
low-temperature exposure, a malfunction rate of 2.4 per 1000
rounds fired was obtained during 49 initial 100-round cycles.
The malfunction rate increased progressively and drastically
as repeated cycles of firing were attempted without main-
tenance and with 2-hour conditioning periods between cycles,
Such a schedule results in freezing of mechanism fouling
which has accumulated on the cycling components and firing

is often reinitiated only with great difficulty (ref par.
2.7.4).



1.4,.2 Shortcomings

Shortcomings were as follows:

a.

c-

d.

f.

Automatic sear-assembly pins in Code A rifles failed to
meet, or only marginally met, requirements for proper
depth of taper which resulted, in some instances, in
damage to the automatic sear assembly? (ref par. 2.2.4.1).

Improper swedging of bolt cam-pin holes on two Code B
rifles is a shortcoming as this failure permits inadvertent
reversed assembly (ref par. 2.2.4.2).

Defective and damaged extractor springs were received
from the Code B contractor; this was rated as a short-
coming as many of the springs could not be used as spare
parts (ref par. 2.2.4.2).

Failure of a rivet on the magazine floor-plate retaining

clip and a defective magazine spring were encountered with

two Code C magazines respectively in less than the minimum-
life requirement of 250 rounds (ref pars. 2.4.4,3 and 2.9.5.4).

Excessive trigger pull (above 8.5 lbs) was noted with one
Code A, three Code B and one Code C rifle (ref par. 2.2.4).

One Code A and two Code C rifles exceeded the initial

cyclic rate requirement of 900 rounds per minute, however,

no cyclic rate failures were recorded in either the endurance
test or the endurance retest (ref par. 2.2.4).

The targeting requirements of SAPD-253F (Reference 13) were
not met by two Code A and one Code C rifle, however, dis-
persion results with all rifles were judged to be acceptableb
(ref par. 2.3.4).

Three Code A extractor springs failed the minimum-life
requirement of 2000 rounds. In addition, 19 other Code A
extractor springs broke beyond the minimum-1ife period,
demonstrating much less durability than Code B or Code C
springs. It appeared that the end coils were ground too 'thin"
as the end coils often split prior to actual spring breakage
(ref pars. 2.4.5.2 and 2.9.5.4).

a1t is understood that drawing specifications were to be changed to
reduce the possibility of recurrence of this problem.

bt is the opinion of the test agency that certain targeting requirements
of SAPD-253F are unrealistically stringent (ref par. 2.3.5c).




k.

1,

Bolt-lug cracks were detected by magnaglow inspection prior
to 6000 rounds with the majority of the rifle bolts examined.
While this failure, as observed in this test, is judged not
to be hazardous, the problem appears to be due to improper
machining of bolt-lug fillets and the practice should be
corrected (ref pars. 2.4.5.2, 2.7.4, and 2.9.4).

In many instances, inspection and measurement of the con-
figuration of bolt lugs and bolt catches revealed that
drawing requirements were not met. These are extremely
serious shortcomings as the proper configuration of both
of these components is critical if reliable functioning is
to be obtained (ref par. 2.9.4).

Broken bolt rings occurred in three Code C rifles in less
than 3000 rounds. Although the effect on functioning of a
broken bolt ring, or rings, has not been full evaluated,
this component is considered a critical one and failure
prior to 6000 rounds is not permitted in SAPD-253F (ref
par. 2.9.5.4).

One defective trigger and trigger spring were found in
one Code A rifle, which resulted in trigger return failures
during firing (ref par. 2.9.5.4).

1.4.3 Other Sigg}ficant Prob lems

As discussed in paragraph 2.5.5, certain current production
specifications may require careful review, if reliable performance of
the M16A1 rifle is to be maintained or improved. These areas of
concern are as follows:

ae

Ce

Bolt catch. The present policy of a gradual phase-out of
bolt catches of original configuration is considered
improper; all current bolt catches should be of the improved
modi fied design and this design should be studied for
further optimization.

Rifle bolt. Failure to meet bolt-lug dimensional specifica-
tions occurs too frequently, considering the critical nature
of bolt-lug configuration, In addition, the presently per-
mitted tolerances for lug chamfer, or radius (0.005 to 0.015
inch) appears excessive and the tolerance limits may ner-
mit unacceptable occurrences of double-feed and bolt-catch
malfunctions as dimensions approach, respectively, either
extreme.

Magazine spring. Current specifications for the magazine
spring should be carefully studied since spring-force char-
acteristics may be marginally low and the magazine spring
plays a vital role in assuring proper bolt-catch operation
as well as cartridge feeding.
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SECTION 2. DETAILS OF TEST

2.1 INTRODUCTION

2.1.,1 Malfunction Abbreviations

below;
common

Abbreviations of malfunctions used in this report are identified
a more detailed and illustrated explanation of malfunctions
to the M16Al rifle is contained in Reference 6.

a.

C.

d.

e,

L B R b el alateldaletatalad

FF-1. A feeding malfunction which occurs when the bolt
catch is released and the first round from a fully loaded
magazine is not successfully and completely fed and chambered.

FF/BB, A feeding malfunction which occurs during firing
with the rifle bolt positioned behind the base of the
cartridge,

FF/BOB. Same as FF/BB except that the bolt has overridden
the base of the cartridge.

FF/COEC, A feeding malfunction which results in the bolt
closing on an empty chamber.

FF/DF. Similar to FF/BB, except that the bolt has also come
in contact with a second live round and is often jammed
against this round much in the manner of a FF/BOB., As this
particular malfunction is not illustrated or described in
Reference 6, it is shown here as Figure 2.1-1,

ety L e

Figure 2,1-1: Close-Up View of Double-Feed Malfunction In the
M16A1 Rifle as It Occurred in Various Subtests in this Report,
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£, FBR. Failure of the bolt to be engaged and held open in a
rearward position by the bolt catch after the last round in
the magazine is fired.

g. FFR (Failure to Fire). While this failure usually appears
to have occurred after a successful feeding cycle, it is
often due to a final failure of the carrier to completely
close. In such instances, the hammer strikes the carrier,
completing closure, but only lightly indenting the cartridge
primer. This malfunction also occurs when fouling buildup
interferes with firing-pin travel, and occasionally, but
rarely, may be due to an ammunition deficiency.

h. FJ. Failure of a fired case to be completely ejected from
the rifle. Usually, this malfunction is indicative of a
broken extractor spring.

i, FX. Failure of a fired case to be extracted from the chamber.
This malfunction requires mechanical aid in clearing (cleaning
rod, knife blade, etc.) or repeated attempts to re-engage the
cartridge rim by hand cycling the bolt,

j. FTR, Failure of the trigger to return to a forward position

when released; often caused by excessive fouling which can-
not be overcome by trigger spring force.

2.1.2 Round-by-Round Data

Appendix I contains round-by-round data for the original
endurance test (par. 2.4) and the low-temperature test (par. 2T
Various subtypes of the malfunctions listed in par. 2.1.1 above are
identified in these data and a supplementary malfunction abbreviation
list is contained in Appendix I.

2.1.3 Malfunction Clearing Action

Firing performance data, which are given in the various subtests
as well as in Appendix I, identify the clearing action that was required
to overcome malfunctions in most instances. Abbreviations which are
used to identify such action are as follows:

a. BA., The use of the bolt assist device cleared the stoppage.

b. CH. Only the charging handle was used to clear the stoppage.



c. M. It was necessary to remove the magazine in order to
clear the stoppage; often the abbreviation CH/M is listed,
indicating that the charging handle had to be held to the
rear with one hand while the magazine was removed with the
other.

d. ORG. The failure required corrective action (usually repair)
at the operator and organizational level as identified in
T™ 9-1005-249-12 (Reference 7).

e. DSL. The failure required corrective action at the direct-
and general-support level identified in TM 9-1005-249-34
(Reference 8).

f. FXT. A special tool was used to remove a fired case which

had failed to extract; the tool is illustrated in Reference
6.

2.1.4 Round Count and Magg;ine Number

Depending on the particular subtest, all malfunctions are
identified both by individual round number within a magazine (1 to 20)
and by the individual magazine number. These data are contained either
in the summarized data in Section 2 or in the round-by-round data in
Appendix I.

The FF-1 and FBR malfunctions always occur on round Nos, 1 and
20 respectively. All other malfunctions are counted as occuring on
whatever round number has been fired at the time of the malfunction; a
FF/DF listed as round No. 17 indicates that, during the cycling opera-
tion following the firing of round No., 17, a double feed occurred which
involved rounds No. 18 and 19, The only exception is for the FFR
malfunction which identifies the round number which failed to fire and
does not designate the previous successfully fired round.

2.1.5 Interchaqgc Test

A parts interchange test was conducted at Rock Island Arsenal
and the results of test were forwarded to USATECOM for inclusion in
this report as directed in both the inspection comparison and initial
production test plans (Reference 9 and 10 respectively)., These data
are contained in Appendix I,



2,1.6 Maintenance

Comments pertinent to maintenance of the M16Al rifle and the
suitability of maintenance manual TM 9-1005-249-12 are contained in
par. 2.4.5.2c. It should be noted that this test was the first
occasion when this test agency adhered exclusively with one exception,
to the maintenance procedures specified for the organizational and
operator level rather than the more detailed and rigorous maintenance
typical of direct and general support. The single exception occurred
during the initial inspection test when rifles were disassembled,
inspected, and maintained following instructions in TM 9-1005-249-34
(Direct and General Support Manual, Reference 8).

This test also was the first occasion when this test agency em=
_ployed bore cleaner (MIL-C-372B) as an all purpose cleaner rather than
dry-cleaning solvent (Fed Spec 0-T-620A) during maintenance in a
large-scale test of the M16Al rifle.

2.1,7 Endurance Retest

The data in par. 2.9 report the results of testing an additional
36 rifles not originally programmed, but which was requested by AMSWE-
QA (Reference 11) and directed by AMSTE-BC (Reference 12). All other
subtest paragraphs contain data obtained from tests of the 105 rifles
originally received.

2.1.8 Additional Reference Data

An addendum to this report, which is retained in Aberdeen Proving
Ground library, contains additional test data not included in the
general distribution copies of this report. The addendum is comprised
. of the individual bore measurements and round-by-round velocity data.



2.2 INSPECTION TEST

2.2.1 Objectives

The objectives were:

de

b,

To determine that the test items and support materiel have been
received in proper condition for test and are free from damage.

To inspect and to measure certain physical characteristics,
and to test-fire each rifle.

2.2,2 Criteria

Criteria were as follow:

a,.

b.

C.

h.

The test items shall be adequately and clearly marked and
undamaged,

Each rifle shall be packed with those items specified as
Basic Issue Items,

Trigger-pull force shall be 5.5 to 8.5 pounds and free of
creep.

Headspace shall be 1,4646 to 1,4706 inches,
0.008 inch and shal less than 0.020 inch as a result of

normal hammer fall., The indent shall not be off-center more
than one-half the diameter of the firing-pin point.

Firing-pin indent, fiE@ inertia force alone, shall not exceed
e

Firing-pin protrusion shall be 0,028 to 0.036 inch,

The average cyclic rate of fire for a 20-round continuous
burst shall be 700 to 900 rounds per minute (the applicability
of this criterion is discussed in par. 2.2.5c).

The rifles shall meet the inspection requirements of Appendix
J, par., 5.0, SAPD-253F (Reference 13).

2.2.3 Method

A thorough disassembly, inspection, and maintenance operation
(per TM 9-1005-249-34) is performed on each rifle and physical
characteristics are obtained as follows:
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a, Trigger pull is determined by averaging three "dry-firing"
trials as measured by a hand-held spring scale.

b, Headspace is determined by employing a graduated set of

headspace gages (1.4646 to 1.4706 in.) to determine the

- longest gage which can be accepted in the rifle chamber
with the bolt closed and locked.

c. Firing-pin protrusion is measured with a dial-indicator gage.
d. Bore measurements are obtained with the aid of an air gage.
e. The rifle and cycling-group components are weighed,

During inspection, each rifle is examined for complicance with
the standards established in the various subparagraphs of par. 5.0,
Appendix J, SAPD-253F, (Subpars. 13, 18, 54, 62, 78, 79, 82 to 87, and
90 to 93 were evaluated during the course of the endurance test; subpars,
58, 59, 60 and 72 to 75 were evaluated during the accuracy and targeting
tests and subpars. 61, 67 and 68 were not evaluated as test gages were
not available. Requirements in all other subparagraphs were evaluated
in the initial inspection test,)

Each rifle is then fired 40 rounds (20 rounds in 5-round bursts
immediately followed by a continuous 20-round burst) from a government-
approved test stand. The cyclic rate of fire for each rifle is measured
during the firing of each 20-round burst.

Following the cyclic-rate-of-fire test, firing-pin indent is
measured employing copper-compression cyclinders and a special holding
fixture inserted in the rifle chamber, The firing-pin indent test is
conducted in two trials, first by measuring the depth of indent as a
result of normal hammer fall against the firing pin, and then by measuring
indent caused by inertia motion of the firing pin when the bolt carrier
is freely released from the bolt catch position,

At the conclusion of firing in all other subtests, each rifle
is again inspected and headspace and firing-pin protrusion are measured;
in addition, the trigger pull, firing-pin indent, and barrel bores are
also measured for the rifles which have been fired in the endurance
test (par. 2.4).

2.2.4 Results
The results of test are contained in the following tables and
- paragraphs. The data from individual trigger-pull trials are contained

in Appendix I and bore measurements are contained in the APG library
file copy of this report,
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Table 2.2-I1, Initial Cyclic-Rate-of-Fire Measurements (Rds/Min)

Weapon Code

Rifle No, A B C
1 L743 794 794
2 802 825 802
3 808 818 781
4 778 802 895
5 776 796 Hgog
6 784 802 806
7 786 815 873
8 851 Hgs3 869
9 813 791 808

10 849 831 838
11 799 829 815
12 834 834 811
13 1799 834 829
14 921 801 784
15 - 853 806 811
16 813 829 844
17 857 813 811
18 891 770 829
19 799 808 867
20 879 831 832
21 847 770 842
22 765 778 861
23 806 823 808
24 849 838 798
25 851 840 827
26 845 806 767
27 883 825 820
28 853 829 832
29 900 822 869
30 881 845 L744
31 873 L761 838
32 820 808 825
33 897 802 906
34 849 845 836
35 863 794 838
Avg 835 813 : 829
Std Dev 42.9 229 36.7

Highest initial rate per manufacturer.
Lowest initial rate per manufacturer.
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Table 2.2-III., Firing-Pin Indent Measurements, In,

Inertia Indent Hammer-Fall Indent?
Rifle Weapon Code Weapon Code
No. A B C A B C
1 0.007 0.006 0.006 0.023 0.023 0.022
2 .006 .006 .007 .022 .022 .022
3 .006 .005 .005 .023 .024 .023
4 .006 .005 .006 .022 .023 .025
5 .007 .006 .006 .023 .023 .023
6 .007 .006 .007 .023 .023 .023
7 .007 .007 .007 .023 .023 .023
8 .006 .006 .005 .023 .023 .022
9 .006 .006 .007 .023 .022 .022
10 .007 .006 .006 .024 .023 .022
11 .006 .006 .006 .023 .023 <022
12 .006 .006 .007 .023 .022 .022
13 .005 .007 .006 .021 .022 .023
14 .007 .006 .006 .023 .023 .023
15 .006 .006 .005 .022 .023 .022
16 .007 .006 .007 .021 .023 .023
17 .007 .006 b s .024 .023 b .
18 < 006 .007 d 008 .022 .022 d 023
19 .007 .006 . 006 .022 .024 023
20 .006 .007 .005 2022 .023 .022
'21 .006 .006 . 006 .022 .022 .023
22 .006 .006 . 006 .022 .023 .022
23 .006 .006 .007 .023 .023 .022
24 . 006 .006 .006 .024 .022 .023
25 .007 .007 .005 .023 .023 .022
26 .007 .006 . 006 .025 .022 .023
27 .007 .007 .007 .024 .022 .023
28 .006 .006 . 006 .023 .023 .022
29 .006 .007 .007 .023 .024 .024
30 : .006 .007 .005 .024 .024 .022
31 .008 .005 .007 .021 .022 .022
32 .005 .007 .006 .023 .024 .022
33 . 006 .008 .007 .023 .024 .023
34 . 006 .006 . 006 .023 .023 .022
35 .006 .006 € .008 .021 .024 .023
Avg .006 .006 .006 .023 .023 .023

3The firing-pin indent on all trials, all manufacturers, was not off center
by more than one-half the diameter of the firing pin.

The firing-pin indent fixture would not fit properly in the chamber; the
bolt could not be closed,
CTwo trials were conducted; the first measured 0.002 in., the second,

0.006 in..

The bolt was difficult to close on the fixture,
€Two trials were conducted; the first measured 0.009 in., the second,

0.008 in..
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Table 2,2-IV. After-Fire Measursments of Headspace and Firing-Pin Protrusioa,

Measurements are in inches snd were taken at the conclusion of firing in all other subtestsj any change in measurements
from the data given in Table 2,2-I is also noted (+ or -) following the after-fire measurement.

Headspace Firing-Pin Protrusion
st Rounds Wi

Rifle No. Fired _ ._ .. __A_ B c A, B G
1000 |[. 4676 \+0. 0010/ 4456 |+0.00/(0 VA 0.032|t0.001 | 0.034| N MK
1000 |/, 4466 |+0.0020|/. %56 |40.0010 VAl g32| #e 035 |ro.001 VA
1000 |/ 4666 |#0.0000|/. 9656 | NHC |/ 9664140.0020| 032 NC o032 | N 0.036| 4
3000 |1.4456| NC N 19644 | NC 032 | Ac V44 030 ¢
3000 |/ F¢e6| #C V474 NE 032 |tp.001 N7 Nr
J000 Vi Y ih R VR N Vg
J000 |/ 4654 NC | /4686 NC |/ %% | #C 030 |-0.001 | .030|to.00] | .030|-0.00t
3000 Vi N L4 | N V4 AR 030 A€
3000 VMR V{4 L9656 (0. 0010 N7 N 031|000/

C.

1000 |/ 4686\+0.0010| /.44 | NVC |/ 4656 |fo.00t0| 031 |-0.000| ,033| #C 031 |+4.001
1000 |/ 4656\ NC |/ 46d6 | NC |/ 98¢ |ta.oo0| 031 |-0.00| .033| WC 030 N
1000 |/ 4686 \+0.0010\/. 4684 |#0.00/0 V474 0334 0.001| 032 NC e
1000 |/ 4666 |£0.0000\/. #4466 |t0.0010|/. 4646 | N 031 | AC O35 #0001 | 030 M
[000 \]. 4676 #0.0010\/.#76 | WC |/ 9644 | HE 033 |F0.00! | 032 WC 030 we
1000 |].44856 | NC |/ 4486 NC |[#8¢6| #C 03240001 | 038 |#F0.00f | 031 +0.001
[000 [ 4666 | NC |/.94L6(10.0000 |1 4656 |F0.0000| 032 NC O3 | A 035 pC

1000 |]. 456\ HE |/, #46| NC NG 031 |=0.001| 03¢ |to.001 VA
120 |/ 4666| NC |/ #446| NC V24 031 | wC 032 |-0.00] AR
/20 }/-ﬂ% =0.0010\/, 2444 | 0. 00/0 L4644 NC 030\-0.001 D031 A .02%1=0.00f
/20 L4656 NC |1 %6%| NC 198 \to.0000| ,039|-0.002) .034| NHC | .030| #C
/20 |/ 46e6| MC V%4 LHt| N 028\-0.004 NA 032 HC
J20 ‘L4l NC L #LTe| HC |)#46| HC 032 M 031 NC | 029 -0.00/
1000 | /4446 | NC V' V2 i 031 |-0.00l V44 | N

1000 | /.44¢6| NC |1.9456| NC |[4é66\f0.0020 .03314+0.00/| .031| NC | .030| NC
1000 | [ 466e| NC |L 44| MC |/#46| HC | 0331#0.000 | .032| NC | ,030] HC

S Sup Tn S S s s N
%E%?ﬁ%ﬁﬁ&tﬂﬁmecwmwkaﬁﬁhta V®IN G AU~

'. N 2 N N 7 ad du
- 5 4% Vg A N7 Vac Vad
i 4 2 ay R NE . AR
/0000 NR [ 445% |#0.00/0|/. #696| HC V414 033(-0.001" 030, wC
110000 | . 4446 |10.0000\/. %666 | NC |1.9656(#0.0000| 032[#0.00/ | .034| NC | .028-0.00/
1/0 000 | NR ! 9476 t#0.0010| L #¥ | HC Vdi 033 MC . 030 #0.001
/10000, VA 1 #6856 \#0.0010 | 1. 4666 | NC N .03/ |-0.002 .030| wC
33 |/0000 |/.4664|10.0010|). 4676 |+0.0020| /. #6¢6| NVC 032|t0.001 | .034|-0.00(, .03/ |t0.00!
34 'Jo000 [ 4666 NC 464, N Ve | .032'r0.002, 034! NC V24
35 0000 Nk Wk 7 N N7 S ) A 7

The exact round count on each rifle must be determined by reference to the particular subtest in which the rifle
was fired: round counts listed here are approximate. Rifles No. 26, 27, and 28 were kinematic test rifles and
spare-parts rifles,

Measurements indicated by NR designate those rifles for which no prefire data were obtained in instances
as the headspace was less than the minimum APG gage, and thus not measured; NR also denotes lack of meaningful
before-and-after data due to bolt substitution in some rifles following initial inspection.

NC denotes no change in the before-and-after data,
16
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2.2.4.1
follow:

Initial Inspection Results for Code A Rifles. Results were as

a.

Ce

All Code A rifles were properly packed, not damaged in
shipment, adequately and clearly marked, and the required
basic issue items were included with each rifle,

Bore measurements for all Code A rifles were within
specifications; 0,219 + 0,001 inch not with (land measurement)
and 0,2235 + 0.0010 inch not with (groove measurement).

Twenty-five firing pins and two barrel-bore gages were not
included among the required spare parts and support
equipment respectively,

The automatic sear assemblies from eight rifles were
damaged (Figure 2.2-1). The sear assembly (Figure 2,2-2)
is maintained in the rifle by a pin which passes through

a sear bushing and both sides of the lower receiver. One
short leg of the automatic sear spring is permitted to
drop into a slot in the sear bushing in such a manner that
it retains the sear-assembly pin by resting in a matching
groove in the sear pin. During assembly, the tapered
point of the sear-pin lifts the spring leg up and permits
the sear pin to be fully positioned., Measurements indi-
cated that some Code A sear pins marginally met, or failed
to meet, the taper configuration specifications of D61615;
the taper angle was correct, 45°, but the depth of taper
varied from 0.012 to 0,020 inch (0.015 to 0.025 inch
permitted). An inadequate or marginal taper on the sear
pin could fail to lift the sear spring leg and an

attempt to seat the pin could result in spring and bushing
damage similar to that observed in the defective sears.
The eight defective sears were replaced with new parts
which were subsequently made available after initial
cyclic-rate firings (40-rds), however, five of the eight
new sear pins received also failed to meet taper
specifications with taper depth varying from 0.0128 to
0.0146 inch,

The rifle numbers originally received with damaged
sear assemblies were as follows:

A2, 6, 12, 20, 24, 28, 32, and 33.

18



Figure 2.2-1: Damaged Sear Bushing (Left) and Damaged Sear Spring
from Code A Rifle. Arrows Indicate Areas of Damage.

Figure 2.2-2: An Automatic Sear Assembly and Sear Pin are
Shown.

19



e,

All of the 30 extractor springs supplied as spare parts
failed to meet specifications; the average length of the
30 springs was 0,293 in. (0.222 in. permitted, D61568);
the average spring load of three springs at 0,175-in,
height was 8,0 pounds (4.2 0.4 pounds permitted) and at
0,135 in., 10.1 pounds (7.5 t 0.9 pounds permitted). As
no other Code A spare extractor springs were available,
AMSWE-QA directed that the nonstandard springs be used
whenever necessary in subsequent subtests, Due to the
difficulty of removing assembled extractor springs from
extractors the springs mounted in the test rifles were
not measured.

2.2,4,2 1Initial Inspection Results for Code B Rifles. Results were as

follows:

a.

Ce

d.

e.

All Code B rifles were properly packed, not damaged in
shipment, adequately and clearly marked, and the required
basic issue items were included with each rifle. However,
198 of the 245 magazines received for test were in a used
condition as evidenced by characteristic wear marks on the
top of the cartridge followers, Some magazines had rifle
serial numbers and malfunction notes written on the sides
of the magazines. The 198 magazines were replaced with
new magazines following initial cyclic-rate trails.

Bore measurements for all Code B rifles were within
specifications,

One magazine with rifle B-26, apparently unused, was coated
on the interior walls with a dry, white, flaky substance.
This magazine was also replaced with a new magazine.

One extractor spring, three extractors, and two ejector
springs were not included among the required spare parts.

The faces of three buffers were deformed along the
circumferential edge by a series of many small dents
(Figure 2,2-3). The cause of the damage was unknown but
the damage was judged not to be detrimental to rifle
functioning.

The anodized finish on the upper receivers of seven rifles
(B3, 6, 13, 16, 17, 18, and 35) was a dark reddish-brown/
color in contrast to the black color of the lower receivers
and the usual black color of other upper receivers,
Occasional black spots on these upper receivers suggested
that the anodizing process had not been carefully con-
trolled.

20



B=33

Figure 2,2-3: Damaged Code B Buffers. Note Series of Dents And
Abrasions Along Circumferential Edges of Buffer Faces.

g.

Among a total of 29 extractor springs received as spare
parts, 19 appeared to be damaged from previous use
(Figure 2,2-4). Three of the damaged springs were
measured for load at 0.135 and 0,175-in, heights; the
average spring force at these heights was 6.4 and 3.2
pounds respectively (see par, 2,2.4.le for spring load
specifications at these spring heights). Due to the
difficulty of removing assembled extractor springs from
extractors, the springs mounted in the test rifles were
not measured.

h. Nine of the remaining ten extractor springs received as

spare parts and not discussed in the preceding paragraph
are shown in Figure 2,2-5, These springs were more
severely damaged and appeared to have been forcibly re-
moved from previous assembly in extractors. Thirty new
extractor springs were subsequently received for test as
spare parts; all of these springs were measured and met
the specifications of D61568.

21



' Damaged Code B Extractor Springs
$ 3 z23323

22 %% £3

Undamaged Code 1
¢ Extractor

Springs

Figure 2,2-4: Damaged Code B Spare Parts Extractor Springs. Three
Undamaged Code C Springs Are Shown at Left for Comparison.

Figure 2,2-5:

Damaged and Bent Code B Spare Parts Extractor
Springs.
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i.

k.

1.

M.

During inspection, it was noted that the bolt-cam pins on
rifles B9 and B12 would enter either side of the cam-pin
holes on the respective bolts, In order to preclude in-
correct assembly of the bolt and cam pin, D61538 specifies
that the bottom cam-pin hole will be swedged to a 0,307-
in, no-go diameter, Measurements indicated that the
bottom cam-pin hole diameters were 0,308 to 0,309 inch

and that the cam-pin diameters were also 0,308 to 0,309
inch (D61704 specifies that the cam pin diameter should be
0.3105-.0005 but the pins showed definite wear marks

which may have accounted in part for the small pin
diameter)., While the problem involved the interrelationship
between the diameters of both the pin and the staked hole,
insufficient staking appeared to be the primary cause of
the shortcoming.

The required inspection marks, "M' for magnetic-particle
inspection and "P" for proof firing, could not be detected
on the bolt from rifle B26 without the aid of a magnifying
glass and, even then, only faint traces of the proof marks
could be seen.

Inspection of the required staking of the bolt carrier key
and the bolt-carrier key screws indicated that the staking
was improperly done on 16 rifles, In some instances,
multiple staking strikes were observed; in others, staking
was faint or improperly located. The rifle numbers were
as follows:

B2, 3; 5. 6,8, 10, ¥2, 34, 15, V1, 19, .20, 22, 26, 30,
and 33.

Initial headspace measurements (Table 2,2-I) indicated
that the bolt and chamber dimensions of rifles B6, 21,
23, and 28 were less than the minimum permitted as
measured with an APG gage., As the APG gage was not a
government standard gage for the M16Al rifle, three of the
Code B rifles were returned to AMSWE-QA for further
measurement (B6 was inadvertently omitted from shipment).
Measurements by AMSWE-QA indicated that rifles B21 and
B23 were not within specifications and the rifles were
withdrawn from test. Inspection observations made by
AMSWE-QA are contained in Appendix I,

During initial maintenance following the preliminary
cyclic-rate and accuracy firings, the selector-lever
detent springs in rifles B3 and B12 were found to be in-
correct. In each case, a detent take-down pin spring had
been incorrectly assembled in place of the much stronger
selector-lever detent spring, The incorrect assembly

_appeared to have occurred during original assembly at the

manufacturing site.
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2.2.4.3 Initial Inspection Results for Code C Rifles. Results were

as follows:

a.

Ce

d.

All Code C rifles were properly packed, not damaged in
shipment, adequately and clearly marked, and the required
basic issue items were included with each rifle with

the exception that no magazines were packed with rifle
C28; seven new magazines were subsequently received.

Bore measurements for Code C rifles were considered to be
only marginally within specifications; occasional under-
size dimensions were recorded at some positions in the
barrel bores of rifles Cl0, 13, 14, 21, 33, and 35.
Individual barrel measurement data for these rifles are
contained in Appendix I.

All of the 30 extractor springs supplied as spare parts
failed to meet specifications; the average length of the 30
springs was 0.285-inch; the average spring load of three
springs at 0.175-inch height was 7.4 pounds and at 0.135-
inch, 9.6 pounds. (Spring load specifications are

stated in par. 2.2.4.1le.) Due to the difficulty of re-
moving assembled extractor springs from extractors, the
springs mounted in the test rifles were not measured. As
no other Code C spare extractor springs were available,
AMSWE-QA directed that the nonstandard springs be used
whenever necessary in subsequent subtests.

Initial headspace measurements (Table 2.2-I) indicated that
the bolt and chamber dimensions of rifles Cl1, 2, 5, 6, 12,
17, 18, 34, and 35 were less than the minimum permitted as
measured with an APG gage. As the APG gage was not a
government standard gage for the M16Al rifle, eight of the
Code C rifles were returned to AMSWE-QA for further measure-
ment (C5 was being fired in the low-temperature test and
was not removed from the climatic chamber for shipment).
Measurements obtained by AMSWE-QA indicated that the

rifles Cl1, 6, 12, 17, 18, and 35 were not within specifica-
tions and the rifles were withdrawn from test (with the
exception of C1 which was not originally cited as a de-
fective rifle in time to be withdrawn from dust and rain
tests).

Subsequently, rifle C17 was resubmitted for test by ex-
changing the bolt from C18 with the original bolt in C17,
This was done by direction of AMSWE-QA and with assurance
from AMSWE-QA that the bolt exchange restored Cl7 to

full and correct serviceability,

Inspection observations made by AMSWE-QA are contained in
Appendix I,
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2.2.4,4 Special Gages. Special headspace and firing-pin protrusion
gages intended for direct- and general-support use were also received
' as test items, The headspace gage was intended to be used to reject
rifles which, through wear, exceed a headspace length of 1.4730 inch.
(Note: This gage could not be used to check the headspace problems
discussed in pars. 2.2.4,21 and 2,.2.4.3d as the gage was a maximum
gage only.) The firing-pin protrusion gage was a double-end gage
intended to reject either insufficient or excessive firing pin pro-
trusion at 0,028 and 0,036 inch respectively. Each gage was calibrated
at APG; the headspace gage measured 1.4730 inch and the firing pin
protrusion gage 0,0280 and 0.0352 inch, Both gages were considered
suitable and were employed, in addition to APG gages, throughout all
inspection tests of headspace and firing-pin protrusion.

2.2.4,5 Malfunctions During Initial Cyclic-Rate-of-Fire Trials. Re-
sults were as follows:

a, Two failures to fire occurred during the cyclic-rate trials
with rifle A2 and magazine A2-1. Since this rifle was
fired with a defective sear assembly (ref par. 2.2.4.1d)
the malfunctions were attributed to a failure of the sear
assembly to engage the hammer during automatic fire,
pemitting the hammer to "ride" forward with the bolt
carrier. These malfunctions were not charged against the
rifle as the defective sear had already been cited as a
production shortcoming in an equipment performance report
to AMSWE-QA. (Firing of the initial cyclic-rate trial
prior to sear-assembly replacement was requested by APG,
and concurred in by SWERI-QA, in order not to unduly delay
test progress awaiting receipt of spare parts.) The rifle
was subsequently fitted with new sear components and a
successful 40-round cyclic-rate trial was conducted.

b. During the firing of rifle A30, magazine A30-2 and rifle
B12, magazine B12-2, the first round in the magazine
failed to be stripped from the magazine when the bolt was
manually released from the bolt stop. The magazine did
not appear to be improperly loaded and the rifles were
each charged with a failure-to-feed the first round (FF-1).

¢. On two other occasions, failures-to-feed occurred during
the firing of Code B rifles; one failure each with rifle
B7, magazine B7-1, and rifle B17, magazine B17-7, In
each instance the failures appeared to be a double feed
of two rounds and were attributed to improper stacking
of the rounds in the magazine, i.e., one round stacked
directly on top of another round. The magazines had
been loaded employing the Code D magazine filler (stripper-
clip loading guide) packed with the bandoliers of ammunition,

25



d.

e.

As the malfunctions could have been caused either by
improper loading or from employing a defective magazine
filler, the stoppages were not initially charged against
the weapons, Test personnel were advised to be es-
pecially alert during subsequent magazine loading opera-
tions to identify, if possible, the existence of defective
mazazine fillers (further information concerning the
problem of defective magazine fillers can be found in
Reference 14).

Shortly after initiation of the low-temperature test,

the first full-scale firing test, personnel again noted
that double-stacking of rounds would occur occasionally
while using Code D magazine fillers. From that point on,
all magazines for all firings were individually hand-
loaded and the magazine fillers packed with the ammunition
were not used, However, as firing was initiated and
progressed in other subtests, the double feed malfunction
continued to occur despite the most careful hand-loading
of magazines and the two feeding failures cited above
were judged not to have been caused by use of the Code D
magazine filler.

During initial cyclic-rate firings, the bottom rivet, which
secures the magazine floor-plate retaining spring, failed
on rifle B30, magazine B30-2 (Figure 2.2-6). This

failure pemitted the floor plate to move rearward and
partially disassemble., Firing was completed with the
magazine without failure as the problem was noted before
complete disassembly of the magazine occurred. The
magazine was removed from test. Note that this problem
should be charged against the Code C manufacturer, the
supplier of all test magazines,

Two failures of the bolt to remain to the rear (FBR) after
the last round in the magazine is fired, occurred with
rifle C3, magazines C3-1 and C3-2. Inspection of the
magazines failed to reveal the cause of the malfunction
and the magazines were reloaded and fired in rifle C28
without failure. However, subsequent inspection of the
bolt catch mechanism during the next maintenance period
showed that the bolt catch, a casting, had been improperly
made. The defective bolt catch is shown in Figure 2,2-7,
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Figure 2.2-6: The Magazine Floor Plate Retaining Spring, Left
Arrow, Has Pulled Free from the Retaining Rivet, Right Arrow; Magazine
330-2 L]

Figure 2.2-7: The Defective Bolt Catch from Rifle C3 Is Shown
at Left and a Correctly Manufactured Catch Is Shown at Right.
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2.2.5 Analzsis

2.2.5.1 Deficiencies. Deficiencies were as follow:
a, Code A, none.

b. Code B, the withdrawal from test by AMSWE-QA of two
Code B rifles due to improper chamber finish is rated
as a separate deficiency in both instances.

The improper staking of the bolt carrier key screws on
rifle B17 is also rated as a deficiency based on the
firing failures discussed in Table 2.6-II1 (see Code B
shortcomings below),

c. Code C, the withdrawal from test by AMSWE-QA of six
Code C rifles due to improper chamber finish and in-
correct chamber and bolt dimensions is rated as a
separate deficiency in each instance,

The defective bolt catch discussed in paragraph 2.2.4.5e
is considered a deficiency?.

2.2.5.2 Shortcomings. The problems discussed in paragraphs 2.2.4.1
through 2.2.4.3 were reported by equipment performance report as soon
as detected. Among the problems encountered the following were
classified as shortcomings:

a, Code A, Defective automatic sear assemblies and new sear
pins which failed to meet specifications.

b. Code B. Improperly staked bolt cam pin holes, Improperly
staked bolt-carrier key screws; rated as an individual
shortcoming on each of 15 rifles as no firing failures
resulted, Supplying defective and damaged extractor
springs in sealed spare-parts bags.

c. Code C. Defective magazine (rivet failure).

During other inspection tests the following failures were also
charged as shortcomings:

a., Code A. Excessive trigger pull, rifle Al,
2This failure was initially rated as a shortcoming by equipment per-
formance report but was subsequently reclassified as a deficiency,

again by equipment performance report, as directed by AMSTE-BC (Refer-
ence 4).

28




b. Code B. Excessive trigger pull, rifles B7, 11, and 22,

c. Code C. Excessive trigger pull, rifle C14,

2.2.5.3 'Initial Cyclic-Rate Performance. Purchase description
SAPD-253F cites two cyclic-rate-of-fire requirements; one pertaining to
rifles in new condition (700 to 900 rds per min permitted) and the
other to rifles subjected to a 6000-round endurance test (700 to 940
rds per min permitted). The first criterion is judged to be applicable
to rifles in this subtest and the latter criterion to rifles tested

in paragraph 2.4, On this basis, one Code A rifle, Al4, and two Code C
rifles, C5 and C33, exceeded the permissible upper limit of 900 rds

per min in this subtest (ref Table 2,2-1I), These failures are

judged to be shortcomings.

2.2.5.4 Inspection Requirements of SAPD-253F. No shortcomings or
deficiencies, other than those already discussed, were detected during
the visual and manual inspections as specified in the applicable
subparagraphs of paragraph 5.0, Appendix J, SAPD-253F,
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2,3 ACCURACY TEST

2.3.1 Objective

The objective was to determine the accuracy and dispersion charac-
teristics of the test rifles,

2.,3,2 Criteria

Criteria are as follows:

de.

b-

C.

€.

The extreme spread of a 10-shot group shall not exceed 4,8
inches at a range of 100 yards,

All impacts in each 10-shot group at 100 yards shall be within
a rectangle outline as specified in Figure 1 of SAPD-253F
(17.4 inches vertically by 11,8 inches horizontally as measured
on targets supplied by AMCPM-RS).

Sight adjustments may be made in order to place the 10-shot
group within the rectangular outline cited above but the sight
adjustments shall not exceed the following:

1) The front sight shall be no higher than flush, nor below
flush by more than 0,030 inch,

2) The rear sight shall be within two clicks right or left of
mechanical zero. -

The rear sight drum shall be capable of six complete revolutions
and the rear sight shall be capable of pivoting to the 'mormal"
and '"long" positions throughout this range of travel.

The front sight shall have 20 clicks of downward travel
remaining at 0,030 inch below flush position.

Sight markings shall be clear and legible and the sights shall
be free of burrs or deformations.

2.3.3 Method

Seven rifles from each of the three manufacturers are fired
employing ammunition lot TW-18399 (M193, ball projectile) which is fired
in this test only.

It was necessary to employ lot TW-18399 for accuracy testing since
lot TW-18301, the basic testfunctioning lot, was rated ''too accurate" to
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meet the specifications of par. 3.3.6 of SAPD-253F, i.e., accuracy charac-
teristics of the test lot must be within a mean radius range of 1.2 to

1.4 inches at 200 yards, The ammunition data sheets (Appendix I) for

lot TW-18399 report a mean radius of 1,2 inch, and for -lot TW-18301, a
mean radius of 0,88 inch,

Prior to the first record target, three sighting shots are fired
with the sights centrally located (rear sight at mechanical zero, front
sight at 0,015 inch below flush position)., The sights are then adjusted,
if necessary, within the limits cited in 2.3.2c and the sight settings
noted,

Five 10-round targets are then fired semiautomatically with each
rifle from a bench-rest position in an enclosed 100-yard range by a
rifleman holding a current NRA Master Classification,

Without any further sight change, the test is repeated but with
an M7 bayonet attached to each test rifle; the test is again repeated,
but from the prone firing position using the M3 bipod without bayonet.
In addition to the target data, projectile velocities are measured on
a minimum of 20 rounds at a distance of 15 feet from the muzzle.

Targets are fired no faster than at a rate of approximately 10 to
30 rounds per minute and complete cooling is observed between each set
of five targets.

Subsequent targeting and projectile velocity exercises are also
conducted by firing five 10-round targets from bench rest at 2000-round
intervals during the conduct of the endurance test (par., 2.4), These
firings are conducted by two riflemen with each man firing the same set
of rifles, Additional sight corrections are made prior to the first
2000-round targeting to bring the center of impact as near as possible
to the aiming point without regard to the sight-setting restrictions of
par. 2.3.2c. These new sight settings are noted and all subsequent tar-
gets are then fired without further sight adjustment. While this pro-
cedure permits center-of-impact changes attributable to the weapon to
be evaluated at each 2000-round interval during endurance test firing
any center-of-impact shift between the initial accuracy test and the
first 2000-round endurance test interval may be due to the change in
firers and to the use of the new sight setting. The use of two master
riflemen and changes in sight adjustments were considered essential if
test conduct and data reduction were to be expedited; agreement to this
procedure was obtained from SWERI-QA and AMCPM-RS.

2.3.4 Results

Target and velocity data are summarized in Tables 2.3-I through
2.3-IX: individual target data are contained in Appendix I and individual
velocity data are contained in the APG library file copy of this report.
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Each rifle was fired a total of approximately 400 rounds during
all accuracy and velocity tests.and the following malfunctions occurred:

a.
b.

cl

d..

e.
f.

gn

Table 2,3-1,

Target measurements are in inches and the data are the average or

Five FBR's with rifle A29,

Five FBR's with rifle A30,

One FBR with rifle A31,

Two

One

One

One

FBR's with rifle A32,

FF/DF with rifle B32,

FF/DF with rifle C30,

FBR with rifle C34,

total respectively of five 10-round targets for each rifle,

No. of Rounds

Summary of Initial Accuracy Firings (Benchrest)

4 Outside
Rifle CI from AP Extreme Mean Rectangular No. of
No. H V Spread Radius Outlineb Fliers®
A29 -0,2 -1.8 4.3 1.2 0 1
A30 +0.8 -0.5 3.6 1.1 0 0
A3l +2.4 +8,9 4,2 1.1 30 0
A32 -0.1 -0.8 322 1.0 0 0
A33 +2.,0 +1.6 2.8 0.9 0 0
A34 +0.1 -0.6 3.3 1.0 0 0
A35 +5.0 =3.0 3.0 1.0 11 0
Avg +1.4  +0.5 3.5 1.0 Total 41 1
B29 -2.0 +2.9 3.7 1,0 0 0
B30 +1.4 -1.6 2.9 0.9 0 1
B31 +0,1 =-0.3 4,2 1.3 0 0
B32 -1.2 -0.6 3.2 1.0 0 0
B33 -0.3 -1.2 3.5 1.1 0 0
B34 -0.8 -0.9 3.3 1.0 0 0
B35 +3.6 -0.,1 4,1 1.1 1 0
Avg +0.1  -0.4 3.6 1ol Total 1 1
C28 +0.3 +6.3 3.3 1.1 0 0
Cc29 -7.0 +4,9 2.8 0.9 42 0
C30 +0.6 +2,1 3.8 1.1 0 0
Cc31 -0.7 +5.9 3.2 1.0 0 0
C32 -2.9 -0.4 3.0 1.0 1 1
C33 -1.4 +1.3 3.8 1.1 0 1
C34 -0.2 +3.7 3.2 1.0, 0 0
Avg +1.6 +3.4 3.3 1.0 Total 43 2

See footnotes on next page.
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3Center of impact from aiming point; the aiming point was at the 6
o'clock position on an 8-inch black bull's-eye, The aiming point was
located midway vertically and horizontally within a rectangular out-
line measuring 17.4 inches vertically by 11.8 inches horizontally.

The targets were supplied for test by AMCPM-RS.

Outside the rectangular outline is defined as any shot outside the out-
line or whose center intersects the inside edge of the outline. The
corners of the outline were circular with a 2,8-inch radius.

A flyer is defined as a shot hole which is a greater distance from the
nearest shot hole than the extreme spread of the other nine holes.

Table 2,3-1I, Summary of Initial Accuracy Firings
(Benchrest with Bayonet)

Target measurements are in inches and the data are the average or
total respectively of five 10-round targets for each rifle.

No. of Rounds

Outside
Rifle CI from AP®  Extreme  Mean Rectangular No. of
No. H V Spread Radius Outlineb Fliers®
A29 -0.9 -2.1 3.4 1,1 0 0
A30 +1.6 -0.5 3.5 1.1 0 0
A31 +3.8 +8.1 4.3 1.4 23 0
A32 +0.8 -1.3 3.6 1.1 0 0
A33 +1.7 +1.6 4.1 1,2 0 0
A34 +1.3 +0.2 3.5 1,1 0 0
A35 +5.7 -3.8 5.1 1.3 21 1
Avg +2.0 +0.3 3.9 1.2 Total 44 1
B29 -1.1 +1.8 3.7 1.1 0 1
B30 +2.2 -2,0 3.7 1.2 0 0
B31 +0,8 -2.0 4.4 1.3 0 0
B32 -0.6 -1.5 3.6 1.0 0 0
B33 +0,3 -2.,3 4,2 1,2 0 0
B34 +0.1 -1.7 3.8 1.1 0 0
B35 +4.6 -1.1 3.7 1.0 4 0
Avg +0.9 -1.3 3.9 1.1 Total 4 1
C28 +0.4 +4.9 3.3 1.1 0 0
Cc29 -6,9 +4.3 3.7 1.1 43 0
C30 +0.8 +1.2 4,2 1:3 0 0
C3l -1.0 +3.7 3.8 1.1 0 1
C32 -2,0 +0,3 3.8 1.1 0 0
C33 -1.3 +1,1 3.3 1.1 0 0
C34 =0.6 +2.6 362 1.0 0 0
Avg «1.5 +2,6 3.6 1.1 Total 43 1

Footnotes on next page.
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aCenter of impact from aiming point; the aiming point was at the 6 .
o'clock position on an 8-inch black bull's-eye., The aiming point was '
located midway vertically and horizontally within a rectangular out-
line measuring 17.4 inches vertically by 11.8 inches horizontally.

The targets were supplied for test by AMCPM-RS,

Outside the rectangular outline is defined as any shot outside the out-
line or whose center intersects the inside edge of the outline. The
eorners of the outline were circular with a 2,8-inch radius.

A flyer is defined as a shot hole which is a greater distance from

the nearest shot hole than the extreme spread of the other nine holes.

Table 2,3-II1I, Summary of Initial Accuracy Firings
(Prone with Bipod)

Target measurements are in inches and the data are the average or
total respectively of five 10-round targets for each rifle.

No. of Rounds

Outside
Rifle CI from AP? Extreme Mean Rectangulgr No. of.
No. H V Spread Radius OQutline Fliers
A29 -0.6 -7.4 3.3 0.9 8 0
A30 +1.2 -4,2 3.5 1.1 0 0
A3l +3.6 +4.5 3.1 1.0 5 0
A32 +0.3 =5.9 3.2 0.9 0 0
A33 +1.7 -2.4 2,6 0.8 0 0
A34 +0.8 -4,6 2,7 0.8 0 0
A35 +5.4 =7.5 3.4 1.0 29 0
Avg +1.8 =3.9 3.1 0.9 Total 42 0
B29 -1.4 0.0 3.8 1.1 0 0
B30 +2,3 -5.5 4.0 1.2 0 1
B31 +2.3 -5.4 4.1 1.3 3 0
B32 -0.6 -4.6 3.6 1.0 4 0
B33 -0.5 -4.3 4,3 1.4 0 0
B34 0.0 -4.3 4.4 1.1 0 0
B35 +4.,1 -3.2 3.8 1.3 0 0
Avg +0.9 -3.9 4.0 1.2 Total 7 1
Cc28 +0.3 +3,1 3.5 1.2 0 0
C29 -7.0 +0,7 4.9 1.4 39 0
C30 +1,2 -3.3 4,8 1.5 0 0
C31 -0.5 +1,9 4.1 1.1 0 0
C32 -2.5 -4,9 3.5 1.0 3 0
C33 -1.1 -1,6 3.3 1.0 0 0
C34 -0,7 -0.7 3.6 1.0 0 0
Avg -1,5 =057 4,0 1.2 Total 42 0

Footnotes on next page.

34



. aCenter of impact from aiming point; the aiming point was at the 6
o'clock position on an 8-inch black bull's-eye, The aiming point was
located midway vertically and horizontally within a rectangular out-
line measuring 17,4 inches vertically by 11.8 inches horizontally.
The targets were supplied for test by AMCPM-RS,
boutside the rectangular outline is defined as any shot outside the out-
line or whose center intersects the inside edge of the outline, The
corners of the outline were circular with a 2,8-inch radius.
CA flyer is defined as a shot hole which is a greater distance from the
nearest shot hole than the extreme spread of the other nine holes,

Table 2,3-IV, Summary of Accuracy Test Firings -
After 2000 Rounds -

Target measurements are in inches and the data are the average
of five 10-round targets fired from benchrest for each rifle,

Rifle CI from AP?

No. H \ Extreme Spread Mean Radius
A29 +1.6 -1.8 4.0 1,2
A30 +2.4 +0,7 4,2 1.3
A31 +4,1 +4.,3 3.2 0.9
A32 +1.9 -1.9 4,0 1.1
A33 +3.1 +0,3 3.8 1.2
A34 +1.2 -2.2 3.9 1.1
A35 +5.8 -3.5 4.3 1.3
Avg +2.9 -0.6 3.9 1.2
B29 -1,2 +1.2 4.4 1.2
B30 +2.4 2.9 4.0 1.2
B31 -0.8 -2.9 4.4 1.3
B32 -0.4 -0.6 5.3 1.3
B33 +0.2 -1.2 4.1 1.2
B34 -3.2 -2,2 3.7 1.2
B35 +1.8 -1.6 3,7 1,2
Avg -0,2 -1.5 4.2 1.2
C28 +1.1 +5,7 3.8 1.2
C29 -4,1 +5.1 3.8 1.2
C30 +2.4 +2,0 4.5 1,3
C31 -0.3 +5.7 3.2 1.0
€32 -3.2 +1.6 4.0 1.2
C33 -1,7 +3.5 3.2 1.0
C34 -1,1 +5.6 2,6 0.8
Avg -1,0 +4,2 3.6 1.1

Foot note on next page.
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aCenter of impact from aiming point; the aiming point was at the 6

o'clock position on an 8-inch black bull's-eye.

The aiming point was

located midway vertically and horizontally within a rectangular out-
line measuring 17.4 inches vertically by 11.8 inches horizontally.

The targets were supplied for test by AMCPM-RS,

Table 2,3-V,

Summary of Accuracy Test Firings ./

After 4000 Rounds

Target measurements are in inches and the data are the average
of five 10-round targets fired from benchrest for each rifle.

Rifle
No.

A29
A30
A3l
A32
A33
A34
A35

Avg

B29
B30
B31
B32
B33
B34
B35

Avg

Cc28
Cc29
C30
C31
C32
C33
C34

Avg

CI from AP2
H \ Extreme Spread

+1.4 -2.2 4,6
+2,1 -0,2 4,1
+4,6 +3.6 3.5
+1.9 -2,3 4,1
+3.4 +0.4 35
+1.,3 -1.1 4.1
+6,3 -3.5 2.8
+3,0 -0.8 3.8
-1.1 -0,2 4,2
+3,2 -1.8 4,5
+0,3 -1.7 4.5
+0,2 +2.5 4.4
-0.5 +4.,9 3.8
23 1 -2,0 5,2
+1,3 -1.3 3.4
0.0 +0,1 4.0
+1,1 +6.4 3.4
-3.4 +6,7 3,0
+3,2 +3,6 4,0
-0.5 +6,3 4,3
-2.9 +2,2 4,2
-0.4 +4,7 Sl
-0,3 +6.5 2.8
=0.6 +5,7 3.0

Mean Radius

ACenter of impact from aiming point; the aiming point was at the 6

o'clock position on an 8-inch black bull's-eye,

The aiming point was

located midway vertically and horizontally within a rectangular out-
line measuring 17.4 inches vertically by 11.8 inches horizontally.

The targets were supplied for test by AMCPM-RS,
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Table 2,3-VI,

Summary of Accuracy Test Firings
After 6000 Rounds

-

Target measurements are in inches and the data are the average
of five 10-round targets fired from benchrest for each rifle.

Rifle CI from AP®
No. H V
A29 +0,5 -1.4
A30 +2,1 -0.1
A31 +3.8 +6,1
A32 +1.0 -0,8
A33 +2,8 +1.6
A34 +0,2 -1.0
A35 +3,6 -2.3
Avg +2.0 +0,3
B29 -0.7 +3.9
B30 +1.9 +0.,1
B31 -0.8 -1.0
B32 -0.6 +2,1
B33 -1,5 +1.1
B34 -4,1 +0,7
B35 +0,7 -0.4
Avg -0.7 +0.,9
c28 +0.5 +6,7
C29 -3.,5 +6,.0
C30 +1.,9 +2.,6
C31 -0,8 +6.4
C32 -3.4 +1.4
C33 -1.4 +1,6
C34 -0.5 +3.4
Avg =1.0 +4,0

Extreme Spread

Mean Radius

ACenter of impact from aiming point; the aiming point was at the 6

o'clock position on an 8-inch black bull's-eye,

The aiming point was

located midway vertically and horizontally within a rectangular out-
line measuring 17.4 inches vertically by 11.8 inches horizontally.

The targets were supplied for test by AMCPM-RS.
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Table 2,3-VII,

Summary of Accuracy Test Firings ,
After 8000 Rounds

Target measurements are in inches and the data are the average
of five 10-round targets fired from bemnchrest for each rifle,

Rifle
No.

A29
A30
A31
A32
A33
A34
A35

Avg

B29
B30
B31
B32
B33
B34
B35

Avg

Cc28
C29
C30
C31
C32
C33
C34

Avg

Extreme Spread

CP from APZ
H V
+1.0 -2.4
+2.0 +0,3
+4.0 +6,5
+1.0 +0.4
+2,7 +2.,3
-0,7 +0,0
+4,5 -0,1
+2.1 +1.0
-1,2 -0,1
+2.4 -1,6
-0.3 +0.,4
-0,1 +1.,3
-1,0 -1,9
-2.9 -1.3
+1,6 -0,3
-0.2 -0,5
+0.6 +5,2
-3.4 +5.1
+1.4 +1.7
-0.,5 +6,.1
-3.2 +0.3
-1.0 +1.9
-0,9 +4,0
-1.0 +3.5

hiean Racius:

#Center of impact for aiming point; the aiming point was at the 6

o'clock position on an 8-inch black bull's-eye.

The aiming point was

located midway vertically and horizontally within a rectangular out-
line measuring 17.4 inches vertically by 11,8 inches horizontally,

The targets were supplied for test by AMCPM-RS,
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Table 2,3-VIII,

After 10,000 Rounds

-

Summary of Accuracy Test Firings

Target measurements are in inches and the data are the average
of five 10-round targets fired from bemchrest for each rifle.

Extreme Spread

Mean Radius

Rifle CI from AP®
No. H v
A29 +0.9 +2,1
A30 +2,3 +0.4
A3l +3.2 +6,7
A32 +0,5 -0.9
A33 +1,3 +2,6
A34 +0.0 -0,2
A35 +5.1 -1,0
."\Vg +109 +1.4
B29 +0.3 +3.4
B30 +2.,9 +1,2
B31 +0.5 -1.8
B32 -1,1 +4.,0
B33 -0.9 +0,5
B34 -4,1 -2,3
B35 +2.0 +0.7
Avg -0.1 +0.8
C28 +1,2 +5.8
C29 -3.3 +5,2
C30 +2,0 +3.9
C31 -0.4 +5.5
C32 = +0,5
C33 -1.4 +2,2
C34 -0,4 +4,4
Avg -0.6 +3.9
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ACenter of impact from aiming point; the aiming point was at the 6

o'clock position on an 8-inch black bull's-eye,

The aiming point vas

located midway vertically and horizontally within a rectangular out-
line measuring 17.4 inches vertically by 11.8 inches horizontally.

The targets were supplied for test by AMCPM-RS,



Table 2.3-IX. Summary of Projectile Velocity Data

Figures are the average of 20-50 individual velocities at 15 feet
from the weapon muzzle,

Velocity, fps

After After After After After

Rifle 2000 4000 6000 8000 10000
No. Initial Rounds Rounds Rounds Rounds Rounds
A29 3147 3165 3187 3171 3223 3196
A30 3183 3174 3191 3186 3195 3199
A3l 3171 3183 3201 3182 3206 3192
A32 3169 3176 3198 3182 3233 3219
A33 3168 3175 3195 3181 3218 3224
A34 3161 3183 3202 3159 3177 3173
A35 3156 3192 3210 3185 3181 3181
Avg 3165 3178 3198 3178 3205 3198
B29 3167 3184 3183 3193 3199 3201
B30 3159 3188 3189 3198 3193 3192
B31 3176 3202 3202 3117 3181 3203
B32 3167 3188 3197 3199 3195 3193
B33 3166 3173 3195 3209 3190 3176
B34 3163 3157 3187 3180 3189 3174
B35 3158 3159 3174 3174 3184 3131
Avg 3165 3179 3190 3196 3190 3181
Cc28 NR 3171 3186 3207 3187 3187
Cc29 3157 3148 3187 3191 3194 3176
C30 3160 3154 3192 3180 3189 3190
C31 3156 3150 3189 3211 3197 3200
C32 3145 3152 3177 3180 3180 3190
C33 3137 3128 3142 3150 3165 3105
C34 3137 3157 3153 3166 3171 3112
Avg 3149 3151 3175 3184 3183 3166

2.3.5 Analysis

2.3.5.1 Average Dispersion and Velocity. Summarized data in Table 2,3-X
show that the average dispersion and velocity performance of rifles from
all three producers is not only well within acceptable limits but is not
degraded as a result of extended firing (a 4.8-inch extreme spread is
permitted in SAPD 253-F and although no velocity criteria are cited, a
level of 3100-3200 fps is judged to be satisfactory).
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Table 2,3-X, Summary of Endurance Test
Dispersion and Velocity Data

Average Extreme Average Projectile
‘Weapon Spread, in., at Velocity, fps, at
Code 100 Yards 15 Feet

New Condition

A 3.5 3165
B 3.6 3165
C 3.3 3149
6000 Rounds
A 3.7 3178
B 4,0 3196
C 3.3 3184
10,000 Rounds
$ A 3.8 3198
B 3.9 3181
G 3.3 3166

2.3.5.2 Individual Weapon Dispersion. An examination of the individual
target data in Appendix I indicates that two rifles, A29 and A30, would
have failed the initial targeting test required of each rifle at the
production site; extreme spread measurements were 6.1 and 5.0-inches
respectively, However, each rifle would have been subjected to retest
and the subsequently fired targets (recorded in Appendix I) show that
both rifles would then have met the 4.8-inch requirement.

Other rifles occasionally exceeded the 4.8-inch maximum after
initial targeting, but since these instances were rare, and since the
individual averages were well below the permitted limit, dispersion per-
formance of all rifles in this test is rated as satisfactory.

2.3.5.3 Center-of-Impact versus Sight-Setting. Table 2.3-I shows that
impacts on targets from five rifles fell outside the required targeting
outline. Only three of these rifles, A31, A35, and C29 are judged to
have failed the targeting requirement of SAPD 253-F since only one
"outside'" hit was recorded for the other two rifles during five consecu-
tive targets. Targeting failure of the three rifles cited is rated as

a shortcoming in each instance., However, it is the opinion of the test
agency that the sight adjustment requirements may be unrealistically
stringent. Small additional changes in sight settings, beyond those
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permitted in the SAPD, would have brought all impacts well within the
targeting outline with ample remaining sight adjustment.

2.3.,5.4 Bayonet and Bipod Firings. Some degradation in dispersion and
a detectable shift in center-of-impact can be noted by comparing data
in Tables 2.3-1 through 2,3-III for the benchrest, bayonet, and bipod
firings. However, the average extreme spread measurements were well
below the 4,8-inch benchrest requirement and the center-of-impact
changes are not considered significant,

2.3.5.5 Comparison With Acceptance Results, Aberdeen Proving Ground had
been advised that a copy of the original targeting results obtained at
the three production sites would be forwarded by AMSWE-QA for inclusion
in the report. However, only reports for the Code A and Code B rifles
were received (Appendix I), A comparison of these data with initial
target data obtained at APG is shown in Table 2,3-XI.

Table 2,3-XI. Comparison of Defense Contract
Administrative Services (DCAS) and Aberdeen
Proving Ground (APG) Extreme Spread
Target Data, in,

Code A Rifles Code B Rifles

Rifle No. DCA APG DCAST __ APG
29 4.6 be.1 4,0 2.6
30 2.8 ) 2.4 3.8

31 3.2 452 4,0 4,7
32 3.0 2.7 4,0 2.3
33 3.6 3.0 3.6 4,2

34 3.0 3.6 3.6 3.3

35 3.0 2.6 3.4 3.9
Avg 3.3 3.9 3,6 3.5

3DCAS data were obtained from a machine rest at a range of 50 yards and
have been multiplied by two for comparison with APG 100-yard benchrest
data,

bExtreme spread on next target was 4.3 inches,

CExtreme spread on next target was 4.6 inches.

2.3.5.6 Projectile-Yaw Observations, All targets were examined for
evidence of projectile yaw., While some slight tipping of projectiles
was noted on some targets, and the incidence of tipping increased some-
what as firing progressed, no projectile imprints exceeded 15° of yaw,
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2.3.5.7 Inspection Requirements. The visual and manual inspection
requirements of the applicable subparagraphs of par. 5.0, Appendix J,
SAPD-253F, including those stated in pars. 2.3.2d, e, and f of this
report, were all judged to have been adequately fulfilled by the rifles
employed in this subtest,
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2.4 ENDURANCE TEST

2.4,1 Objective

The objective was to determine the reliability and durability of
the test weapons, ;

2.4,2 Criteria

Criteria were as follows:

a, During an endurance test of 6000 rounds, the cyclic rate
of fire for each rifle shall be within 700 to 940 rds per
min as measured at 1000-round intervals,

b. The reliability and durability of the test rifles during
6000 rounds of firing shall not exceed the limits of
SAPD-253F as cited in Appvendix I in this report (the
applicability of this criterion is discussed in
par. 2,4,5. 1) .

2.4,3 Method

Seven rifles from each manufacturer arc each fired 10,000 rounds
(6000 for criteria evaluation and 4000 for information purposes). Five
of the rifles from each manufacturer are fired with M193, ball projec-
tile ammunition only, and two rifles are fired with a 4-to-1 mix of
M193 and M196 tracer ammunition. The ball-tracer mix is loaded in
each magazine so that the first four rounds fired are M193 cartridges
followed by one M196 cartridge, etc., The M193 lot was TW18301 and the
M196 lot, TW18077.

Rifles A29 through 33, B29 through 33, and C28 through 32 fire
M193 ammunition only; rifles A34, A35, B34, B35, C33, and C34 fire the
4 to 1 mix,

A maintenance period (per TM 9-1005-249-12) is observed following
each 1000 rounds of firing and all rifles are fired in increments of
full 1000-round complements in any firing day with the exception noted
in the following paragraph.

At the conclusion of each even-numbered 1000-round cycle, but
immediately following the maintenance period, five 10-round targets are
fired semiautomatically at a range of 100 yards from a benchrest and a
minimum of 20 projectile velocities is also obtained, These accuracy
and velocity firings are conducted with lot TW18399, In the event that
the next firing cycle of 1000 rounds cannot be fully completed in the
same firing day as the accuracy firing, the rifle is cleaned after
accuracy testing and stored until the next firing day.
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All firing is done from the shoulder except as noted in the
following paragraph.

At the conclusion of each odd-numbered 1000-round cycle, but
immediately following the maintenance period, the cyclic rate of fire
for each rifle is measured by firing a 20-round automatic burst with
the rifle installed in a government-approved test stand. The cyclic
rate of fire is also obtained on every 20-round automatic burst during
shoulder firing,

For round-count purposes, none of the accuracy and velocity
firings are included in the 1000-round cycles nor in the test totals
of 10,000 rounds per rifle, and any malfunctions which occur during the
accuracy and velocity firings are listed in par. 2.3.4., However, parts
breakages, if any, which may occur during accuracy and velocity firings
are included in the durability record reported in par., 2.4.4.

Each rifle is ambient air-cooled after each 100 rounds and each
100=-round cycle is fired as follows:

a, Twenty rounds in bursts of approximately five rounds each,
b, Twenty rounds in a single continuous burst.

c. Twenty rounds fired semiautomatically.

d. Twenty rounds in bursts of approximately five rounds each,
e, Twenty rounds fired semiautomatically,

Sufficient new magazines are employed so that no magazine is fired
more than 600 rounds. Each magazine is numbered and magazine Nos., 1 to
5 are fired during the first 3000 rounds with each rifle, Nos., 6 to 10
during the firing of rounds 3001 to 6000, Nos., 11 to 15 during the firing
of rounds 6001 to 9000, and magazine Nos. 16 to 20 during the firing of
the final 1000 rounds.

Magnetic=-particle inspection of the rifle bolts is periodically
conducted, (Note: On 13 February 1969, AMSWE-QA requested that all
rifle bolts be inspected at each 1000-round interval as of that date.)

2.,4.4 Results

The target and velocity data have been previously reported in
spar, 2,3. Reliability and durability data are reported in Tables 2.4-I
through 2,4-III, and in Appendix I, and are also discussed in
subsequent paragraphs. Magnaglow inspection results of the rifle bolts
are summarized in Table 2.4-IV, illustrated in Figure 2.4-1, and
. detailed inspection results are contained in Appendix I,
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Table 2,4-I (Cont'd)

aNumbers appearing in parenthesis indicate the life of the broken part
in rounds fired.

bsee Table 2,4-1V for further information concerning bolt durability.
CAn additional FBR occurred during accuracy tests,

dFour additional FBR's occurred during accuracy tests.

€Five additional FBR's occurred during accuracy tests.,

fTwo additional FBR's occurred during accuracy tests.

fAn additional FF/DF occurred during accuracy tests.

@The dust-cover pin-retaining ring disassembled during firing.

iTotal does not include a defective Code C magazine (the floor plate-
retainer spring failed to properly engage and retain the magazine
floor plate).

JTotal includes one triple-feed, i.e., two rounds were loose forward
of the bolt and the bolt was jammed against a third round.

KThe front sling swivel retaining pin disassembled.

SL = Selector level,

Table 2,4-1I, Summary of Cyclic Rate of Fire
Data during Endurance Test

Averages are, in most instances, for ten trials during each of the
1000-round intervals,

_Round Count Interval :
1 1001 2001 3001 4001 5001 6001 7001 8001 9001
Cyclic to to to to to to to to to to
Rate 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Rifle No. A29

Min 832 811 799 772 767 753 719 683 683 741
Max 849 935 853 861 842 857 789 759 775 823

Avg 840 846 826 808 792 790 737 705 728 773
Rifle No. A30

Min 829 806 786 818 768 780 729 719 702 707
Max 871 904 849 891 853 844 827 836 780 747

Avg 849 857 821 840 802 796 760 746 728 731
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Table 2.4-11 (Cont'd)

Round Count Interval

1
Cyclic . to to to to to to to to to to
Rate 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Rifle No, A3l
Min 765 825 809 778 783 778 731 746 730 734
Max 851 887 844 865 815 818 780 811 750 784

Avg 822 848 828 810 800 797 760 770 740 766
Rifle No. A32

Min 823 845 823 799 789 792 776 711 703 700
Max 871 897 853 893 853 883 861 789 753 756

Avg 854 868 839 838 822 816 805 734 730 723
Rifle No. A33

Min 829 832 836 802 759 761 784 746 746 749
Max 883 895 863 871 822 836 840 811 801 788

Avg 850 859 852 831 788 802 802 774 768 776
Rifle No., A34

Min 759 772 772 755 734 759 729 .73] 747 755
Max 823 855 802 827 822 825 786 818 809 2912

Avg 804 795 784 773 764 773 754 767 764 795
Rifle No. A35

Min 801 802 794 773 765 784 746 741 755 750
Max 838 849 816 825 832 887 823 820 801 832

Avg 818 812 803 790 786 802 773 770 772 771
-Rifle Nos, A29 through A33

Grand 843 856 833 826 801 800 773 746 739 753
Avg

aThe rate tape for this burst was rechecked and the rate was confirmed.
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Table 2.4-I1 (Cont'd)

Round Count Interval

1
Cyclic to to to to to to to to to to
Rate 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Rifle No. B29
Min 840 822 823 804 808 730 786 804 778 801
Max 865 851 853 865 844 853 801 823 809 834
Avg 853 838 838 839 817 781 793 812 795 809
Rifle No, B30
Min 836 853 865 823 851 820 838 836 836 849
Max 869 889 910 891 889 873 863 883 849 871
Avg 853 875 884 852 877 843 850 855 825 862
Rifle No, B3l
Min 786 801 804 776 802 762 752 755 755 792
Max 808 838 853 863 855 829 799 788 783 809
Avg 795 823 822 810 823 784 774 774 765 800
Rifle No. B32
Min 799 844 831 851 838 796 801 780 784 759
Max 851 875 851 879 887 863 836 838 822 791
Avg 831 859 842 871 859 829 819 806 798 778
Rifle No, B33
Min 784 815 813 861 825 778 799 784 776 794
Max 816 893 834 881 859 867 836 840 818 808
Avg 799 847 824 870 842 803 813 804 801 802
Rifle No. B34
Min 802 788 820 776 813 816 825 772 832 851
Max 825 883 851 842 851 897 859 883 849 869
Avg 816 812 838 810 835 837 841 807 841 857

54



Table 2,4-11

(Cont'd)

Round Count Interval

1 1001 2001 3001 4001 5001 6001 7001 8001 9001
Cyclic to to to to to to to to to to
Rate 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Rifle No, B35
Min 789 794 808 781 791 798 816 772 825 815
Max 818 855 851 845 831 863 859 883 867 913
Avg 798 815 820 810 810 815 835 807 847 846
Rifles No. B29 through B33
Grand 826 848 842 857 844 813 818 809 810 822
Avg
Rifle No. C28
Min 792 762 743 736 715 703 702 672 683 619
Max 838 844 806 783 808 775 737 773 720 727
Avg 808 795 774 761 742 733 717 707 698 690
Rifle No, C29
Min 832 776 755 779 758 759 737 706 723 702
Max 863 855 816 859 827 842 798 838 786 773
Avg 848 807 777 814 773 779 760 752 748 733
Rifle No., C30
Min 747 778 737 765 737 740 724 710 679 688
Max 792 813 778 827 775 806 778 764 727 762
Avg 778 794 763 795 750 770 757 740 710 714
Rifle No, C31
Min 801 809 801 840 781 802 796 767 778 781
Max 822 881 840 921 886 831 820 857 822 840
Avg 814 832 827 863 819 812 808 801 800 800
Rifle No. C32
Min 768 786 778 788 759 768 747 743 756 714
Max 829 842 822 855 844 825 827 829 792 808
Avg 792 803 799 798 782 794 771 763 776 746
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Table 2,4-11 (Cont'd)

Round Count Interval

1 1001 2001 3001 4001 5001 6001 7001 8001 9001
Cyclic - to to to to to to to to to to
Rate 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Rifle No, C33
Min 786 791 806 762 761 758 756 753 749 776
Max 869 885 859 853 823 849 825 857 825 863
Avg 811 814 819 791 790 784 795 779 788 800
Rifle No. C34
Min 755 762 758 747 740 747 767 762 758 773
Max 791 815 786 832 784 895 799 825 813 883
Avg 770 782 775 771 760 780 788 781 791 799
Rifle Nos., C28 through C32
Grand 808 806 788 806 774 779 771 760 759 755
Avg
Table 2,4-I11, Comparison of Cyclic Rates of Fire,
Government-Approved Test Stand versus
Shoulder Firing
il Rifle_h_lo. oL
A29 A30 A3l A32 A33 A34 A35 Aqga
At 1000 Rounds
Test standP 935 904 887 897 895 855 849 888
Shoulder 849 832 861 879 NR 772 816 835
Variation + 86 + 72 + 26 + 18 - + 83 + 33 + 53
At 5000 Rounds
Test standP NR NR 788 883 836 825 887 844
Shoulder 792 796 802 838 829 781 808 812
Variation - - - 14 + 45 + 7 + 44 + 79 + 32

See footnotes at end of table,
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Test standP
Shoulder

Variation

Test standb
Shoulder

Variation -

Test standb
Shoulder

Variation

Test standP
Shoulder

Variation

Test standP
Shoulder

Variation

Table 2,4-111 (Cont'd)
4l Rifle No.
A29 A3 A3l A32 A33 A34 A35 Avgad
At 9000 Rounds
823 747 755 726 784 912 832 797
791 737 734 708 778 815 778 763
+ 32 + 10 + 21 + 18 + 6 + 97 + 54 + 34
Rifle No.
B29 B30 B31  B32 B33 B34 B35  Avg?
At 1000 Rounds
822 853 NR 844 893 883 855 858
838 881 831 857 842 801 802 837
- 16 - 28 - - 13 + 51 + 82 + 53 + 21
At 5000 Rounds
853 873 829 863 867 897 863 864
813 853 816 834 816 836 NR 828
+ 40 + 20 + 13 + 29 + 51 + 61 - + 36
At 9000 Rounds
NR 863 792 791 801 869 913 848
804 849 794 NR 806 853 853 831
- + 14 - 2 - - 5 + 16 + 60 + 17
Rifle No,
C28 C29 C30 C31 C32 C33 C34 Avg?
At 1000 Rounds
844 855 784 881 842 885 815 844
794 829 778 811 796 802 784 799
+ 50 + 26 + 6 + 70 + 46 + 83 + 31 + 45

See footnotes at end of table,
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Table 2,4-II1 (Cont'd)

Rifle No,
C28 C29 C30 C31 C32 C33 C34 Avgd

At 5000 Rounds

Test standb 775 842 806 831 825 849 895 832
Shoulder 749 773 781 NR 809 772 804 781
Variation + 26 + 69 + 25 - + 16 + 77 + 91 + 51

At 9000 Rounds

Test standb 727 773 762 840 808 863 883 808
Shoulder 707 723 731 804 759 781 794 757

Variation + 20 + 50 + 31 + 36 + 49 + 82 + 89 + 51

dAverages include only those data where both a test-stand rate and a
shoulder rate are reported,

bFollowing each odd-numbered 1000-round maintenance, 20 rounds were fired
in short bursts followed immediately by a continuous 20-round burst

with the rifle mounted in the test stand. The test-stand rates are the
cyclic rates of fire for these continuous bursts at the 1000-, 5000-,
and 9000-round intervals. Sixty additional rounds are then fired in
each rifle, the rifle cooled, then 20 rounds fired in short bursts
followed by a continuous 20=-round burst fired from the shoulder; this
latter rate is the shoulder rate,

Note: A plus (+), in the variation, indicates that the test-stand rate

exceeded the shoulder rate and a minus (-) indicates the
opposite in rate variation.
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%The first entry in each instance indicates the round count on the rifle

bolt when the first magnaglow inspection was conducted.
L = magnaglow inspection revealed a crack at the base of the holt lug

immediately left of the extractor slot,
R = magnaglow inspection revealed a crack at the base of the bolt lug

immediately right of the extractor slot.
magnaglow inspection revealed a crack in the wall of the bolt

CP =
cam pin hole,
€In some instances, a cracked bolt was replaced with a new (A) bolt.

dNC = no change from the previous inspection.
€+ = a previously noted crack has lengthened.
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Figure 2.4-1: Black Light Views of the Magnetic Particle Crack
Patterns at the Base of the Two Lugs and in the Cam Pin Hole of Bolt
No. A29 after Firing 6000 Rounds.
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2,4.5 Analzsis .

2.4,5.1 Reliability. Reliability is discussed as follows:

a. Purchase Description No., SAPD-253F establishes a detailed
malfunction record among various malfunction categories
against which M16Al1 rifles are tested at the individual
production sites. This reliability standard has been
extracted in full from the purchase description and is
contained in Appendix I. This standard appears appropriate
and well suited to serve as fimm criteria for analysis of
the endurance test results, for the first 6000 rounds only,
as reported in the previous tables. The fact that the
APG test rifles were shoulder-fired (all production-site
firings utilize the government-approved test stand) and
that some rifles were fired with a 4-to-1 mix of ball and
tracer ammunition (production site firings are conducted
with ball ammunition only) does not, in the test agency's
opinion, justify the use of criteria any less restrictive
than those established in SAPD-253F,

Furthemmore, for initial production, the purchase descrip-
tion establishes that ten rifles from the first two weeks

of production shall each meet the individual rifle

criteria and failure by any rifle shall cause the pro-

ducer to "institute necessary corrective action in the )
manufacturing processes and associated quality control "
procedures',

Therefore, the following reliability analysis is made
considering each individual rifle against the standards
of SAPD-253F.

1) Rifles which failed to meet the reliability criteria
of SAPD-253F:

a) Due to excessive FBR's (no more than 3 per 6000
rounds pemmitted).

1l Code A, Nos. 29, 30, 31, and 32.
2 Code C, No. 34,

b) Due to excessive feeding failures (no more than
4 per 6000 rounds permitted).

1l Code B, Nos. 30, 32, 33, and 34.
2 Code C, Nos. 30, 31, 33, and 342,

ANote that some rifles failed criteria in two different malfunction .
categories,

62



c¢) Due to excessive failures of the bolt to lock (no
more than 2 per 6000 rounds permitted; scored as
FF-1's in Table 2.4-I).

1 Code A, Nos. 292 and 303,
2 Code C, No, 312,

2) Rifles which met all of the reliability criteria of
SAPD-253F;

a) Code A, Nos., 33, 34, and 35.
b) Code B, Nos. 29, 31, and 35,
¢) Code C, Nos, 28, 29, and 32,
3) Malfunction rates per 1000 rounds fired were as
shown in Table 2.4-V (number at the left of each

slash mark is the rate for the first 6000 rounds;
number at the right is for the entire 10,000 rounds).

Table 2.4-V, Malfunction Rates

Rifle

No,2 Code A Code B Code C
29 2.50/4.60 0.00/0.10 0.83/1,00
30 4,17/8.90 0.83/1.00 0.,50/0,30
31 1.17/1.80 0.17/0.50 3,50/5.20
32 2.67/4.40 2,67/3.10 5.33/6.10
33 0.33/0.50 2.17/1.30 0.33/0.20
34 0.00/0. 80 1.83/1.90 2.67/2.80
35 0.00/1.20 0.33/0.50 2.67/2.50

Avg 1.55/3.17 1.14/1,20 2.26/2.59

3Rifle numbers for Code C rifles are 28 through 34, in

order

ANote that some rifles failed criteria in two different malfunction

categories,
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b.

The data in Table 2.4-1 clearly indicate that elimination
of FBR's with Code A rifles and elimination of double-
feeds with both Code B and C rifles would provide ex-
tremely high reliability levels for all three contractors.
As these data were being transmitted to AMSWE-QA on a
daily basis, and also as a result of a limited firing
exercise conducted at APG (par. 2.8), an endurance retest
of 36 rifles was directed and initiated on 3 April 1969.
The rifles submitted for retest were expected to overcome
both major problem areas by incorporation of a new bolt-
catch configuration and by closely adhering to bolt-lug
configuration specifications. The results of the retest
are reported in paragraph 2.9,
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. 2.4.5.2 Durability, Durability is discussed as follows:

a.

SAPD-253F also cites specific durability levels for
certain components in terms of number of permitted parts
failures as well as establishing minimum-life require-
ments for individual parts. The following durability
analysis is made considering each individual rifle against
the durability standards of SAPD-253F:

1) One magazine failure occurred, but beyond the 250-
round minimum life requirement (Appendix I).

2) No ejector-spring failures occurred.

3) Within the first 6000 rounds on each rifle, no more
than cne extractor-spring failure occurred per rifle
and none of these occurred in less than the specified
2000-round minimum life. However, Code A extractor
springs, both original and those from spare parts,
were significantly less durable than either Code B or
Code C springs.

4) No "other-parts" failures occurred (limited to trigger
spring, disconnect spring, hammer spring, extractor
pin, and extractor). However, parts failures occurred
beyond those permitted in the limitation as follows:

a) Rifle A29, bolt cracked at cam-pin hole, 6000
rounds.

b) Rifles B29, 31 and 32; defective selector lever.
c) Rifle C31, front sling swivel retaining pin.

Only the latter failure of a non-functioning part is
considered not critical and not within the intent of SAPD-

253F.
Parts Failure Discussion.

1) Magnaglow results for the bolts from endurance test
rifles have been summarized in Table 2.4-1V, Because
a bolt lug failure was believed to be a critical and a
potentially hazardous defect, additional firings were
conducted to further investigate the apparent problem.
Bolt lugs were progressively removed from one Code A
bolt until only two of the original seven lugs remained,
A total of 380 rounds was then fired in the full
automatic mode with only the 2-lug support and no
failures or malfunctions occurred. When the sixth lug
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was removed, a bolt failure did occur; the cartridge
case ruptured and the magazine floor plate blew out.

It was judged that bolt-lug cracking, as observed in
this endurance test (no more than two lugs cracked on
any single bolt in 10,000 rounds), was not hazardous

and did not degrade weapon functioning., However, it is
the opinion of the test agency that this problem should
be corrected, since it is not an inherent problem, and
since improper machining at the rear fillet on each

lug is primarily responsible for these failures.

Further detailed information on the problem is contained
in Appendix I,

2) Bolt cracks also occurred with Code A rifle bolts at
the bolt cam-pin hole in this endurance test as well
as in the retest of 36 rifles (par. 2.9). This pro-
blem is rated as a critical defect and should be overcome.
Complete failure of the bolt at the cam-pin hole is
regarded as potentially hazardous to the firer and renders
the rifle unserviceable except at direct and general
support level. It should also be noted that the pro-
blem occurred with Code B rifles in the high and low
temperature test (pars. 2,6 and 2.7) and in the
endurance retest, but that no cam-pin hole cracks
occurred with any Code C rifles., This problem is
discussed further in par. 2.9.5.

3) A Code B defective selector lever is shown in Figure
2,4-2, The arrow indicates where a slight burr or
protrusion exists at the bottom of one of the
selector lever detent cavities. This condition was
noted on 11 of the 35 Code B rifles submitted for test,
including three of the endurance test rifles and re-
sulted in repeated firing failures in this subtest.

The detent obstruction in the cavity permitted the lever
to become positioned too far to the right side of the
receiver and the trigger would become blocked. This
problem was first reported by equipment performance
report as a shortcoming, but was later reclassified as

a deficiency as requested by AMSWE-QA (Reference 5).

c. Maintenance Inspection Notes. The following problem areas

were noted during the various maintenance operations per-
formed at 1000-round intervals:
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Figure 2.4-2: Arrow Indicates a Protrusion at the Bottom of a
Code B Selector-Lever Cavity.

1)

2)

The use of bore cleaner (MIL-C-372B) as a general-
purpose cleaner for the rifle mechanism in all sub-
tests in this report was specifically requested by
AMSWE-QA to be used in place of dry-cleaning solvent
(Fed. Spec 0-T-620A). Dry-cleaning solvent has been
the standard ‘cleaner for M16A1 rifles in previous tests
'at APG and is specified in TM9-1005-249-34 as a
cleaner to be used-at direct and general support level
while bore cleaner is specified in TM9-1005-249-12 to
be used at the operator and organizational level.

It was the opinion of experienced maintenance personnel
that bore cleaner was not as effective in removing
fouling from the rifle mechanism as was dry-cleaning
solvent. Hard deposits of fouling were not always
successfully or completely removed from such components
as the firing pin and bolt and the interior of the bolt
carrier. As testing progressed it was often noted that
the firing pin, bolt cam pin, and the bolt itself, all
presumably freely-moving parts, could only be dis-
assembled with some difficulty due to accumulations of
hard, dry fouling.

Maintenance personnel also noted that Code A extractor
springs, the least durable of the three production
samples, would often become split for a short distance
on the exposed end of the extractor spring. While these
springs were considered serviceable, and usually not
replaced, this initial failure was often followed by
complete coil breakage in subsequent firings. It
appeared most likely that Code A extractor springs
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were either ground too '"thin'" on the end coil or _
were improperly hardened springs. No further investi-
gation was conducted.

3) It was noted that the edge and face of some buffers in
weapons from all producers became rough and appeared
corroded and dented in some instances as firing pro-
gressed. This damage was similar to that shown in
Figure 2,2-3,

4) The visual and manual inspection requirements of the
applicable subparagraphs of par. 5.0, Appendix J,
SAPD-253F, were judged to have been adequately fulfilled
with the exception of problems and failures already
noted,

2.4.5.3 Cyclic Rate of Fire. Throughout 6000 rounds of firing, all 21
test rifles met the requirement of 700 to 940 rounds per minute for
every rate obtained, both from the shoulder and during the occasional
government=-approved test stand firings, Table 2.4-II1 compares test-
stand and shoulder-fired rates. While the data do not afford a precise
evaluation of the difference in rate levels as a function of rigid

versus '"soft" mounting, the data in Table 2,4-III do tend to confirm that
cyclic-rate levels in the man-supported mode are, as expected, somewhat
lower than acceptance-test cyclic-rate data would indicate.

It should also be noted that Code B rifles evidenced somewhat
less variation between '"soft" and rigid mounting, and that the level of
cyclic rate was maintained more consistently with less rate re-
duction with Code B rifles as firing progressed.

2.4.,5.4 Summary, Of the 21 rifles tested, all met the cyclic-rate-of-
fire requirements, 17 met the durability requirements and 9 met the
reliability requirements; only seven rifles met requirements in all
three of these categories (A33, 34, and 35; B35; and C28, C29, and
C32).
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2.5 DISPLACEMENT-TIME STUDY

2,5,1 Objectives
The objectives were:

a, To determine the cyclic characteristics of the weapons when
firing the test lots of ammunition,

b. To compare cyclic performance of rifles from the three
different producers.

c. To provide definitive cyclic data which would aid in more
specific analysis of the firings in other subtests,

2,5,2 Criteria

The test is conducted primarily for information purposes, however,
the displacement-time records obtained in this test with rifles from
all producers were expected to be comparable to similar records previously
obtained in a basic study of the M16Al rifle and reported in Reference 15,

2,5.3 Method

A displacement-time camera, incorporating a special light-
sensitive paper attached to a revolving drum, is operated in conjunction
with a sequence timer and a rigid mechanical firing mount to obtain
traces of the motion of various components in the M16Al rifle during
firing, Small, highly polished, light-reflecting surfaces, either
attached to or fabricated on the essential components, provide a track-
ing capability by which traces are recorded on the light-sensitive
paper. Wherever necessary, portions of the receiver and magazine of
the test rifles are cut away to permit full viewing of the components.

The following determinations were made:

a. A characteristic displacement-time curve for the bolt carrier
was established,

b. Response times for the hammer, cartridge follower (magézine},
and bolt catch were obtained and measured,

c. Cyclic-time intervals were recorded for bolt carrier and
buffer travel during single-shot and burst fire while
employing ball, tracer, and a 4-to-1 mix loading of ball
and tracer ammunition, and bolt carrier velocities were
measured for the singly-fired rounds.
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2.5.,4 Results

Both results and analysis of the above determinations are
contained in the following subparagraphs and a brief summary is pre-
sented in par, 2,5.5,

2,5.,4,1 Characteristic Displacement-Time Curve, In an original dis-
placement-time study of the M16Al1 rifle (Reference 15), a characteristic
displacement-time curve for the bolt carrier was presented, A similar
curve was obtained in this exercise and is illustrated in Figure 2,5-1,
Some minor corrections from the originally established trace appear on
the curve in Figure 2,5-1 and, in addition, accurate measurements of
both displacement and time are presented for each of the displacement
intervals, The displacement measurements were obtained from test rifle
+ €27, but should be applicable to any M16Al1 rifle with little variation,
However, the time values are based on a total cycle time of 80 milli-
seconds, or a cyclic rate of 750 rds per min, and these values can be
expected to vary in comparison to other curves obtained with M16Al
rifles depending on the total cycle time,

2,5,4,2 Hammer Characteristics, An examination of 20-round continuous
burst records, three records each for rifles A27, B27, and C27, revealed
no significant difference in hammer displacement characteristics between
the three rifle producers., Rounds No, 1, 5, 10, 15 and 20 were
individually measured and the data recorded in Table 2,5-I,

Figure 2,5-2 illustrates a redrawn ‘displacement-time trace for
the motion of the hammer in the M16Al rifle, The intervals, A to F, in
Figure 2,5-2 illustrate and identify the time measurements given in
Table 2,5-I, The measurements of interval A, hammer fall time,
correspond closely (approximately 10 milliseconds) to values established
in an earlier study of the M16Al rifle (Reference 15), The original
study concluded that hammer characteristics were entirely adequate and
the displacement-time records in this test reaffirm this judgement,
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Figure 2,5-1: Characteristic Displacement-Time Curve, ML6ALl Rifle Bolt Carrier.

I.egenda

1, Initial carrier travel prior to unlocking of the bolt (.10/2),
2, Bolt fully unlocked (+22/3),
3, Fired case ejected (2,43/15),
lio Bolt lug face clears base of next live round in the magazine (3.11/22).
5. Bolt lug face clears bolt catch position (3.60/27).
6o Buffer impact (3.80/29).
7. Bolt stripping lugs engaged by bolt catch after last round only (3.60/33).
8, Bolt lug face contacts base of next live round in the magazine (3.11/11 ).
9, Hammer engaged by disconnector in semiautomatic fire (2.09/51),
10, Bolt lug face clears retaining lips of the magazine (2,05/52),
11, Hammer engaged by automatic sear in automatic fire (1.93/53).
12, Bolt lug face contacts barrel extension (.28/66),
13, Bolt locked, automatic sear releases hammer during automatic fire (.07/67).
1L, Carrier rebound after initial closure (,03/69).
15, Hammer impacts the firing pin (-/78),
16, Carrier starts rearward in recoil (-/80),

a, Numbers in parenthesis indicate displacement of bolt carrier in inches

from the fully closed position and the time of the event in milliseconds from
time zero when the round fires,
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Table 2,5-I, Time Measurements for Various Intervals
of lammer Displacement in the M16Al Rifle

Total
Cycle
Round Time, Interval Time, ms Record
No. ms A E _C_ _I_)_ E__E_ No.
1 68 a9 2 4 17 17 19 A27-16
5 66 11 2 4 16 18 15
10 64 11.2 4 16 16 15
15 62 11" 2 '5' 15 15 .14
20 Db 100 ‘2 48 18P ¢
1 76 a10- 2 5 20 23 ‘16 -A27:17
5 69 11 2 5 17 16 18
10 67 1 2. 4 36 17 17
15 66 I 2841617 .15
20 P it . 2 4 15 180 &
1 68 ag 237199717 191 A27-18
5 66 32716 1916 17
10 72 11 2. 4 20:°22" 13
15 67 10-:2° 4 746" 18
30" B L 1000 (94 116 217 D =
1 90 812 2 6 24 24 22 B27-16
5 82 12 2 6 20 18 24
10 79 127 /2 i5* 20" 22 18
15 74 12 2% 6 181818
20 = 12412596 1igriy6 b -
1 74 831’ 2 56 20w 22" 114 B2 T =17
5 71 10972 5 1922 /13
10 66 11 2 8 16 20 12
15 68 10 2 5 17 20 14
20 b 115 20 #4217 23650
1 78 810" 2 § 227°227%47 B27-18
5 83 11 2 6722t 427 15
10 73 112 5. 19-724%215
15 71 172 S5 18098 17
B DI =20 G501 87 t17buS
1 74 250 2 v 1l 0 st 627516
5 70 10 '3 4 Mg agihas
10 68 11 3 4 1671717
15 65 10:3 4 16919713
20 U bit 100 2%'4. 15" 16D o

3The hammer is engaged and is released by the trigger on the first
round; but for subsequent rounds in an automatic burst, engagement
and release occurs from the automatic sear.

bThe bolt catch interrupts a full cycle on the final round.

@
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Table 2,5-1 (Cont'd)

Total
Cycle
Round Time, Interval Time, ms  Record
No, ms A _B_ E E_ E_ _F__ No,
1 80 a9 3 4 2323 18 C27-17
5 72 10 3 5 19 15 20
10 71 11 3 4 18 20 15
15 64 10 3 4 16 15 16
20 P 10 2 3 1615 P .
1 77 ag 2 4 2125 16 (C27-18
5 73 11 3 5 19 21 14
10 71 11 2 5 17 18 18
15 70 11 3. 4 ° 17 39 16
20 b 11 3 4 1618 P -

aThe hammer is engaged and is released by the trigger on the first round;
but for subsequent rounds in an automatic burst, engagement and release
occurs from the automatic sear.

bThe bolt catch interrupts a full cycle on the final round.

»5.4.3 Magazine Characteristics, Three displacement-time records
_were Qptained showing response characteristics of the cartridge follower
s34 magazine during a 20-round burst for each of the three test

rifles A27, B27, and C27, Records were also obtained in greater detail
for final rounds in a continuous burst, Although a different magazine

was used with each rifle it should be noted that all M16Al rifle magazines
are of Code C manufacture,

Examination of all the records revealed similar response
characteristics, but in one particular segment of each record there
appeared to be evidence of undesirable performance with a definite
potential for rifle malfunctioning. Figure 2,5-3 illustrates typical
records for the final four rounds in a continuous 20-round burst from
each test rifle, Also shown, for comparison, is a typical record of
the first four rounds fired in a continuous 20-round burst, The circled
portions of each trace of final rounds in Figure 2,5-3 show a distinct
and sharp downward motion of the rear of the cartridge follower
approximately at the feeding position during each cycle, However, this
characteristic does not occur to any noticeable degree until the
magazine is nearly empty and the circled portions on the record of round
Nos. 1 through 4 show stable and desirable cartridge-follower response
motion,
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'Figure 2.5-3: Cartridge Follower Response Characteristics In the
M16A1 Rifle Magazine Are Shown during Automatic Fire. Explanation Is
Contained In the Text.
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These records reveal, at least in part, an explanation for the
high incidence of double-feed malfunctions as reported in par. 2.4.4,
and the displacement-time records coincide well with the fact that double
feeds occurred only on the final rounds in a magazine (no double feed was
reported before the fifteenth round in the magazine was fired).

The downward motion of the rear of the cartridge follower was
as much as 0,15 inch in many instances, which produces a pronounced tip-
ping of the remaining cartridges in the magazine. This condition could
permit one or the other of the two stripping lugs of the bolt to jam
against the tipped-up nose of the next round in the magazine during
feeding and could result in a double feed. Furthermore, if the dimen-
sional tolerances between the follower and the magazine were minimal it
is possible that the follower could become jammed in the tipped position
and this could result in either a double feed or a bolt override (BOB)
malfunction on the next feeding cycle.

The determining factor in whether or not a malfunction results
when tipping of the rounds occurs is probably closely related to the
configuration of the leading edge of each of the two bolt stripping
lugs. A chamfered or rounded configuration, as specified by drawing
J-61538, would tend to drive the tipped rounds back to a normal
orientation without a malfunction; however, a sharp leading edge on
the stripping lugs would be likely to gouge and jam against the soft
brass case which could result in a stoppage (this problem is discussed
in detail in par. 2.9.4.2 and also in this subtest, par. 2.5.4.4). While
careful attention to the lug specifications of drawing J-61538 is
essential, the basic deficiency should be eliminated; tipping of rounds
should not occur or should at least be negligible, at any level of
magazine loading. This undesirable characteristic can be easily
demonstrated as common to the M16Al magazine by performing the following
exercise:

With a magazine loaded to near capacity, 15 to 18 rounds, if
force is exerted near the rear of the top round, the top round and all
rounds in the magazine are depressed downward in a normal orientation;
i.e., no tipping occurs despite the fact that the force is applied
near the rear of the round. However, with a magazine loaded with only
four rounds, and with force applied at the same position, all of the
rounds will now tip down at the base rather than being depressed in a
level attitude as shown in Figure 2.5-4,
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Figure 2.5-4; Upper Magazine Contains 18 Rounds, Lower Magazine
Contains 4 Rounds. Note Tipping of Rounds Which Occurs in the Lower
Magazine when Force Is Applied Near the Base of the Round,
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While this tipping characteristic probably cannot be completely
eliminated in the magazine, it would appear worthwhile to investipate
the possibility of using a magazine spring of greater force character-
istics than the one presently employed so that spring force against the
follower in an empty magazine is increased and so that the base of the
cartridge follower would be more adequately supported throughout its
travel,

Seventeen magazines, selected from the endurance test and the
retest, were measured for initial spring force, All magazines had been
fired 600 rounds each and six of the magazines had experienced double-
feed malfunctions., The results were as follows:

a. Magazines from initial endurance test experiencing double
feeds: 2,9, 2.6, 2,8, 2,6, 2.9, and 2,9 1b; average of
2.8 1b, .

b, Magazines from initial endurance test experiencing no
malfunctions: 2,9, 2,8, 2,9, 2,9, and 2,9 1b; average
of 2,9 1b,

c. Magazines from retest experiencing no malfunctions: 2.6,
2.6, 2,9, 2,8, 2,9, and 3,2 1b; average of 2.8 1b,

While the preceding measurements show no correlation between
magazines associated with malfunctions and those which fired satis-
factorily, all measured magazines were on the low side of spring-force
tolerance; measurements were taken at 0,25 inch of follower deflection
and drawing C62103 specifies that spring force should be 3,0 + 0,5 1b,
at this point,

Other magazines were also measured for comparison purposes and
the results are shown in Table 2,5-II,

Table 2,5-II, Comparison Data

Magazine Type Spring Force, 1b

M14, 20-round 5
AK-47, 30-round 3
Browning auto.rifle, 20 round 3
Code C, 30-round (exp) 3
Code E, 30-round 3

2

Average of 17 Code C, 20-round
magazines

2,5,4,4 Bolt-Catch Characteristics, Three displacement-time records
were obtained showing bolt-catch response characteristics during the
firing of the final round in a 20-round burst for each of the three
test rifles; A27, B27, and C27, Figure 2,5-5 identifies the more
important segments of bolt catch response characteristics.,
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Last round is removed from the magazine.

Bolt catch, elevated by the cartridge follower, rides
against the carrier as carrier closes,

Bolt locked and carrier closed.

Dwell period of final cycle; bolt is locked, hammer has
been released,

Last round is fired.

Bolt catch elevated by the cartridge follower, rides against
the carrier as the carrier moves rearward in recoil,

Bolt catch rises in space between carrier and rear edge of
bolt lug.

Bolt catch is driven back down as the rear edge of the
bolt lug strikes the catch,

Bolt face clears the catch and catch is free to rise to the
full catch position; bolt carrier is still in recoil
(rearward) motion,

Bolt catch is fully elevated in front of bolt,

Bolt contacts the bolt catch in this area, exact location
depends on velocity of the final cycle.

Bolt catch may exhibit some instability in this area and
minor downward "bounce' may occur immediately prior to
engagement of the bolt by the catch.

Figure 2,5-5: Displacement-Time Record of the Bolt Catch in Rifle
A27, Record No. A27/20,
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With reference to Figure 2,5-5, it can be seen that two critical
areas of displacement versus time exist; the catch must respond and
arrive at the full upward position (G) prior to the return of the
counterrecoiling bolt, and once in position, any instability or bounce
must be quickly dampened, or else be negligible in downward displacement,
so that even if dampening is protracted the catch will remain sufficiently
displaced to successfully engage the bolt,

All of the displacement-time records in this evaluation show

that the catch was in the fully raised position within 2,4 to 3.9
milliseconds; a time interval entirely adequate to provide a safe
margin before the bolt returns in counterrecoil (bolt turn-around time
at the bolt catch is probably never less than 6 milliseconds). However,
following the initial rise to full position, bolt-catch instability
was noted on the records for all three producers and this unstable

period often extended into the area where bolt and bolt catch engagement
"~ occur, although in no instance was it judged to be excessive either
by extending the total bolt-catch response time or in terms of downward
displacement of the catch, Total bolt-catch response time was 5 to 6
milliseconds including the final dampening motion,

Similar records of bolt-catch performance, obtained by the Code
A manufacturer and forwarded to APG, were compared to the APG records.
The manufacturer's records coincided well with the records obtained in
this test except in the critical area of catch return time and catch
instability. The manufacturer's records indicated that the catch often
required as much as 5 milliseconds to rise to the full catch position
and instability and downward bounce were often significantly more severe
than in the APG records.

As failure of the bolt catch (FBR) was the predominant malfunction
with Code A rifles in both the original endurance test and in the retest
(par. 2.4 and par, 2,9), a further investigation and inspection of
critical components was conducted, This investigation led to the
following analysis of both possible and probable causes of recurring
FBR's,

a, Cyclic Rate, A cyclic rate of fire, either less than 500
rds per min or in excessive of 975 rds per min for the
twentieth round, sufficiently shortens the bolt turn-around
time so that the catch has insufficient time to become
fully positioned (Reference 15, par, 4,2,2,3). However,
few if any Code A average cyclic rates of fire in the two
endurance tests indicated that final rounds might have
cycled at these extreme rates,

b. Bolt-Catch Configuration, Two different bolt-catch

configurations are presently permitted in the M16Al rifle,
This subject is discussed in detail in par, 2.9.4.1, but
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essentially the most recently introduced catch, or modified
catch insures full pivoting of the catch and permits a
somewhat higher bolt-catch contact surface, The modified
catch was installed in all Code A rifles during the endurance
retest while the earlier catch was present in the initial
endurance test (displacement-time records were obtained

only with rifles equipped with the earlier catch)., However,
as Code B rifles employed the earlier catch in both
endurance tests with extremely few FBR's occurring, and as
FBR's continued to be the leading malfunction in Code A
rifles in the endurance retest (although drastically reduced
in number in the retest), the modified catch configuration
alone does not completely and satisfactorily eliminate

the occurrence of FBR's,

Bolt-Lug Configuration, Two bolt-lug configurations are
permitted in the M16Al rifle (this subject is discussed

in detail in par, 2.9.4,2) and the option permits the
leading edge of the bolt lugs to be formed by a 0,010 £ 0,005
in, radius, or by a 0,010 + 0,005 in, by 45° chamfer, Code
A rifles incorporated the radius configuration, while the
bolt lugs on Code B and C rifles appeared to be chamfered.
It should also be noted that two of the seven Code A

initial endurance test rifles exceeded the maximum permitted
radius of 0,015 in, while all Code B and C bolt lugs were
less than the minimum permitted chamfer depth, varying from
0,001 to 0,004 in,

At the critical point of bolt and bolt-catch engagement it
is possible for the catch, if fully elevated, to engage the
lower portion of two of the bolt lugs (the two cartridge
stripping lugs). In a marginal situation, only one lug is
engaged and, as a failure condition approaches, engagement
occurs on or near the leading edge of the right-hand strip-
ping lug. In such instances, if the configuration of the
leading edge of the engagement lug is broken by either a
full radius or chamfer, there would then exist a significant
potential for a bolt override to occur; however, if the
leading edge of the lug was more sharply configured, then

a successful engagement rather than an override would be
more likely to occur, This presumed relationship between
bolt-lug configuration and the incidence of FBR's is
supported by the data reported in both par, 2.4.4 and

par. 2.9.4, Code A bolt lugs incorporating a radius
configuration were associated with a high incidence of
FBR's in the initial endurance test and with a much reduced
incidence, although still significant, during the retest
when modified bolt catches were employed, On the other
hand, Code B and C bolt lugs incorporated the relatively
sharp (and out of specification) lug configuration in the
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original test and extremely few FBR's occurred within the
first 6000 rounds of firing while there was an increase
in this malfunction with both manufacturers during the
retest with chamfered bolt lugs,

d. Magazine Spring, The cartridge follower in the magazine
elevates the bolt catch to the upward position after
the last round in the magazine has been fired., The time
required for the catch to move upward and the ability of
the catch to remain in the upward position are primarily
dependent upon the degree of force exerted by the magazine
spring against the rear of the cartridge follower., With
reference to proper cartridge positioning, concern has
already been expressed that magazine spring force is
inadequate, particularly as the magazine becomes emntied,
This concern should be given added emphasis as it is
entirely possible that both FBR malfunctions and feeding
malfunctions would be reduced if a spring of greater force
characteristics were employed.,

2,5.4,5 Single-Shot Records. Expanded single-shot records were obtained
with rifles A26 and A27, B26 and B27, and C26 and C27, Three single
rounds were fired with ball ammunition, lot TW18301, and three single
rounds with tracer ammunition, lot TW18077, with each of the six test
rifles, All records were examined and bolt carrier velocities were
measured for A27, B27, and C27 at four different positions, two during
recoil and two during counterrecoil, and the cyclic rate of fire

computed for each round, These data are contained in Table 2,5-III,

Table 2,5-I1I, Bolt Carrier Velocity in
the M16Al Rifle

Bolt Carrier Velocity, fps
at Position No,2 Sin

y o S : ;i le Round
Rifle Recoil Counterrecoil Cyclic Rate,
No, 1 2 S 4 rd per min

Ammunition Lot: TW18301 (M193 ball),

A27 16,2 10,4 6.4 11.4 822
A27 14.4 8.3 4.9 10.4 779
A27 14,0 8.1 5ud 11,4 779

Avg 14.9 8,9 N 793

See footnotes on following page,
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Table 2,5-1I1 (Cont'd)

Bolt Carrier Velocity, fps

. at Position No,2 Single Round

Rifle Reco1l Counterrecoil Cyclic Rate,

No, 1 2 3 4 rd per min
B27 13,6 8,0 5.0 111 741
B27 13.3 7.8 5.1 11.1 741
B27 13.6 Tt 4,8 10,6 732
Avg 13,5 7.8 5.0 10,9 738
C27 13,7 7.0 4,6 10,6 723
c27 14,4 6.8 4,7 10,8 732
C27 13.4 6,5 4,1 10,8 714
Avg 13,8 6,8 4.5 10,7 723

Ammunition LotP: TW18077(M196 tracer).

A27 12,6 7 . 5,9 10,2 588
A27 12,6 7.6 6,1 10,2 588
A27 13,0 7.6 6.4 10,5 588
Avg 1247 7.5 6,1 10,3 588
B27 11,8 a2 6.0 10,2 582
B27 12,0 5.6 4,4 9,7 588
B27 11.4 6.5 52 10,0 582
Avg 11.7 6.4 5.2 10.0 584
G27 11,8 4,9 3.7 8.9 612
cc27 11,8 4,3 3.1 6.0 =
cCc27 11,4 3.3 2,6 75 606
Avg 11.7 4,2 301 " -

3The carrier is in the same location, relative to the rifle receiver, in
positions No, 1 and 4 but position No, 1 is after approximately 0,3
inch of initial recoil travel while position No, 4 is approximately 0,3
inch prior to final closure on counterrecoil, Similarly, nosition

No, 2 is 0.3 inch before final buffer impact during recoil while
position No., 3 is 0,3 inch after buffer impact in counterrecoil,

Due to less than 3,8 inches of full recoil travel on tracer rounds,
position No, 2 is measured at approximately 2,8 inches of recoil travel
and position No, 3 is with the carrier in the same position in counter-
recoil relative to the receiver,

CMalfunctions occurred on these two rounds; see par. 2.5.4.5,
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While somewhat higher carrier velocities were measured for
rifle A27 than for either B27 or C27, it would require examination of
a large sample of weapons from each producer to determine whether the
noted differences in velocities are characteristic of Code A production
or if it is within the normal rifle-to-rifle variation common to all
producers,

Perhaps the most significant data comparison is between carrier
velocity levels for all test rifles when firing M193 ball cartridges as
opposed to velocities measured when firing M196 tracer cartridges, All
of the tracer records indicated an incomplete recoil travel without
buffer impact, In two instances (footnote c in Table 2,5-IT1) recoil
travel was shortened to the extent that the rifle malfunctioned, A
bolt override (FF/BOB) occurred and the bolt closed on an empty chamber
(FF/COEC) on the last two record rounds respectively for rifle C27
(although these were singly-fired rounds, a dummy round was loaded in
the magazine to permit a normal feeding cycle during the counterrecoil
motion),

The bolt carrier velocity data in Table 2,5-III further
support marginal time measurements for tracer rounds, as recorded in
Table 2,5-IV and as discussed in par, 2,5.4.6,

2,5.4,6 Burst-Fire Records, Continuous 20-round burst-fire records
were obtained for rifles A26 and A27, B26 and B27, and C26 and C27,
Three records were obtained for each rifle with ball ammunition, lot
TW18301, and three records with tracer ammunition, lot TW18077, In
addition, three records for each rifle were also obtained while firing
a 4-to-1 mix of ball and tracer ammunition, All records were inspected
and measured and the following time measurements in milliseconds were
obtained for each round on each record: recoil, counterrecoil, dwell,
and total cycle time, The cyclic rate-of-fire for each individual round
was also computed in rounds per minute, Each of the individual record
data sheets are contained in Appendix I and a summary of the data is
contained in Table 2,5-1IV,

In general, there did not appear to be any significant difference
between producers and the recorded differences that were observed were
judged to be attributable to normal rifle-to-rifle variation. The test,
however, demonstrated again that M196 tracer cartridges often provide
only marginal cyclic impulse characteristics, as shown in Figure 2,5-6,
and this problem is discussed briefly following Table 2,5-IV and
Figure 2,5-6,
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Table 2,5-1IV,

Total Cycle Times of Selected Rounds from

Records of 20-Round Continuous Bursts

All Measurements are in milliseconds,

Ammunition; TW18301,

M193 ball TW18077, M196 tracer 4-1, ball and tracer
Record Round No, Record Round No, Record Round Nb.*
No. 1 _E__}EE No. 1 Lo 04 19 No., L 5 10 _1_9_
Rifle A26
A26-7 79 84 72 69 A26-10 85 104 91 101 A26-13 78 108 89 70
A26-8 81 74 71 69 A26-11 105 104 104 105 A26-14 78 86 81 71
A26=9 80 78 72 74 A26-12 109 106 107 92 A26-15 74 89 87 70
Avg 80 79 72 71 100 105 101 929 77 94 86 70
Rifle A27
A27=-7 84 82 75 69 A27-10 107 99 106 b103 A27-13 76 105 102 74
A27-8 86 86 77 74 A27-11 106 105 107 103 A27-14 81 105 92 73
A27-9 80 78 76 70 A27-12 106 105 106 bjol - A27<15;. 81 92 93 71
Avg 83 82 76 71 106 103 106 102 79 101 96 73
Rifle B26
B26-7 90 99 81 74 B26-10 108 106 105 b103 B26-12 87 104 89 72
B26-8 87 97 82 74 B26-11 €109 - - - B26-13 84 105 90 75
B26-9 92 96 81 75 B26-11A d _ - - - B26-14 86 106 96 73
Avg 90 97 81 74 86 105 92 73
Rifle B27
B27=7 82 80 73 72 B27-10 91 99 87 89 B27-13 78 107 91 73
B27-8 83 83 76 72 B27-11 118 116 97 86 B27-14 77 95 86 72
B27-9 84 81 73 74 B27-12 110 108 99 90 B27-15 76 96 92 71
Avg 83 81 74 73 106 108 94 88 77 99 90 72

3Rounds No, 5 and 10 were tracers, 1 and 19 were ball cartridges.

PAn FBR occurred when the twentieth round fired; see text,

CThe bolt closed on an empty chamber (FF/COEC) after the second round
fired; see text,

dThe bolt closed on an empty chamber (FF/COEC) after the first round
fired; see text,
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Table 2,5-IV (Cont'd)

Ammunition: TW18301,

M193 ball TW18077, M196 tracer 4-1, ball and tracer
Record Round No, Record Round No, Record Round No.2
No. 1 5 10 lg No. 1 5 10 19 No, l__ 5 10 12
Rifle C26
C26-7 101 86 80 73 C26-10 €104 - - - (C26-13 93 105 103 74
C26-8 94 86 80 75 C26-11 9 - = - - C26-14 85 103 105 70
C26-9 87 90 81 74 C26-12 d< - - - C26-15 83 99 105 77
Avg 94 87 80 74 87 102 104 74
Rifle C27
C27-7 97 87 77 73 C27-10 106 105 105 b 99 (C27-13 93 106 101 75
C27-8 99 80 87 72 C27-11 d . - - - C27-14 97 106 107 74
C27-9 89 81 76 79 Cc27-12 d . - - - C27-15 83 104 105 73
Avg 95 83 80 75 91 105 104 74

3Rounds No., 5 and 10 were tracers, 1 and 19 were ball cartridges.

AN FBR occurred when the twentieth round fired; see text,

dThe bolt closed on an empty chamber (FF/COEC) after the first round
fired; see text,

€The bolt overrode the base (FF/BOB) of the third round; see text,
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During the firing of this exercise, 12 malfunctions occurred
which are identified by footnote in Table 2,5-1V, Examination of the
records of these twelve rounds indicated that bolt carrier travel was
from 0,12 to 0,93 inch short of a full cycle. All of these malfunctions
occurred while attempting to fire a 20-round continuous burst of tracer
ammunition, This level of performance is typical of the M16Al rifle
when firing all M196 tracer ammunition loaded with IMR8208 propellant,
and has been encountered and reported previously (Reference 16),

Seven of the 12 malfunctions in Table 2,5-IV occurred as a
result of incomplete or short recoil on initially fired rounds and even
when tracer rounds were preceded by ball rounds, as in the 4-to-1 mix
firings, the cyclic level of subsequent tracers was often marginal, The
data in Table 2,5-IV for the 4-to-1 firings show that tracer rounds No. 5
and 10 often exceeded 100 mllllseconds in total cycle time, and times in
excess of 100 milliseconds produce individual round cyclic rates in the
500 to 600 rounds per minute range. Furthermore, there should be 1little
confidence that firing a 4-to-1 mix in a tactical situation would pro-
vide the reliability shown in this test for the mix firings reported in
paragraph 2.4 and paragraph 2.9, All magazine complements in these tests
were fired rapidly and rarely, if ever, was there an interruption which
left a tracer to be subsequently fired in a '"cool" rifle, However, there
would certainly be many occasions in tactical usage when fire would be
intentionally interrupted for several minutes and if a tracer round were
to be fired as the next round this condition would be similar to the
first-round, "cool" rifle results of the all-tracer firings in this sub-
test,

2,5.4,7 Buffer Characteristics, Both single shot and burst-fire
records obtained in previously discussed exercises included traces of
the buffer as well as the bolt carrier. These records were inspected
and there appeared to be no separation of carrier and buffer throughout
the firing cycles with the exception of a minor '"bounce' separation on
closure.

While the current standard buffer plays an important and com-
plex role in cyclic-rate characteristics, the buffer assemblies in the
displacement-time study rifles all appeared comparable and similar to
buffers previously examined, However, measurements of elasticity,
density, and recovery time of the polyurethane end cap on the buffer
were not made (they were considered beyond the scope of this test) and
these characteristics may require stringent specification in the future
as the number of participating subcontractors for this item increases.

2:5.5 Summasz

Differences in weapon performance, as observed in this subtest,
are judged to be attributable to rifle-to-rifle variation rather than
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being endemic to a particular producer. However, the displacement-
time records obtained in this test, in conjunction with the firing data
in other subtests, show that certain current production specifications
should be carefully reviewed if further optimization of the M16Al rifle
is to be achieved by all producers. Specifically, these areas of con-
cern are as follows:

a.

b.

Ce

The option of employing bolt catches of two different config-
urations should be terminated without delay, retaining only
the modified catch in production,

Bolt lug configuration must be held within current specifi-
cations and, if practicable, the specification tolerance
reduced., The present permitted minimum chamfer or radius
of 0,005 inch is considered marginal, if double-feed mal-
functions are to be eliminated and the permitted maximum of
0.015 inch appears marginal with regard to the FBR malfunc-
tion, An alternative, but less desirable action, would be
to abandon the chamfer or radius option in favor of the
radius configuration only, in order to gain control of the
double-feed malfunction even at the risk of increasing the
liklihood of FBR's,

Further study of the bolt and bolt-catch configuration and
of the magazine spring should be undertaken in an attempt to
desensitize the apparently critical interface dimensional
requirements of the bolt-catch, bolt, and magazine,
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2.6 ENVIRONMENTAL TESTS
2,6,1 Objective
The objective was to determine the reliability and durability of

the test weapons when fired in various adverse environments.

2,6,2 Criteria

The reliability and durability of the test weapons shall not be
adversely affected to any significant degree when subjected to, and
fired in, various adverse environments.

2.6,3 Method

Rifles are tested under conditions of high temperature (+155°F),
high humidity, high humidity following salt-water immersion, dynamic
dust, water spray, and in a normal ambient environment while in an
unlubricated condition (low temperature tests were also conducted and
are reported in par. 2.7).

2.6.3.1 Maintenance. All rifles are cleaned and lubricated in accordance
with TM 9-1005-249-12 prior to testing. A set of rifles in new condition
from each producer is employed in each environmental phase except that

the same rifles are fired in the dynamic dust test and then in the water
spray test.

2.6.3.2 Sample Size. The number of rifles from each producer tested
under each condition is as follows:
a. High Temperature. Five rifles; three are fired with ball
ammunition and two are fired with the 4-to-1 mixture of
ball and tracer ammunition.

b. High Humidity. Three rifles, firing ball ammunition only,

c. High Humidity - Salt-Water Immersion. Five rifles, firing
ball ammunition only.

d. Dynamic Dust. Three rifles, firing ball ammunition only.

e. Water Spray. The same three rifles are fired as are fired
in the dynamic dust test.

£. Unlubricated. Three rifles, firing ball ammunition only.
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2.6.3.3 Environmental Conditions. Testing under each condition was as
follows:

a, High Temperature. The weapons and ammunition are initially

" conditioned at +155°F for a minimum of four hours and a
2-hour conditioning period is then observed between each
100-round cycle (fired as described in par. 2.4.3h) on
each rifle during each firing day. The test is conducted
on two firing days for each rifle, 500 rounds fired per day.
Five magazines, numbered 1 through 5 ,are employed with each
rifle. At the conclusion of high temperature testing, all
rifle bolts are magnetic particle inspected for cracks.

b. High Humidity. The temperature and humidity schedule is in
accordance with par. 3.3.1.c of Reference 17. Firing is
conducted on four days, during a 10-day continuous environ-
mental exposure, by firing 250 rounds per day on the third,
fifth, eighth, and tenth days. Each weapon is permitted to
return to the environmental temperature after firing 125
rounds before firing the final 125 rounds each day. The
125-round complement is fired as follows:

1) 20 rounds fired in short bursts.

2) 20 rounds fired in a continuous burst (cyclic rate measured).
3) 20 rounds fired semiautomatically.

4) 20 rounds fired in short bursts.

5) 20 rounds fired in a continuous burst.

6) 20 rounds fired semiautomatically.

7) 5 rounds fired semiautomatically.

c. High Humidity - Salt-Water Immersion. The environmental
exposure time is ten days with high humidity conditions the
same as in the high-humidity test except that loaded weapons
are initially subjected to salt-water immersion and firing
is attempted on the first, third, fifth, eighth, and tenth
days in accordance with par. 3.3.5 of Reference 17. A
sufficient number of loaded magazines to complete the test
are also initially immersed in the salt-water solution.
Sixty rounds of firing is attempted on each firing day with
a loaded cartridge stored in the weapon chamber during the
conditioning cycles.
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c. Dynamic Dust. Each test weapon, with a fully loaded maga-
zine inserted, and six additional magazines inclosed in
plastic bags, is placed in a dynamic dust chamber. The
140-mesh silica flour dust used for this test is specified
on page 510-1, par. 2.1 of MIL-STD-810B. Dust is introduced
in the dust chamber through a pour hole located above and
rearward of the test item at a rate of two pounds per minute
and is circulated by a 12-inch blower operating at 60 rpm.
The mode of fire for each of three 140-round trials (seven
20-round magazines) per rifle is a sequence of 20-round
bursts, semi-automatic fire, and three to five round bursts
with the first, fourth, and seventh cycles fired in 20-round
bursts. The test is discontinued with any weapon that incurs
a stoppage that is not readily clearable by immediate action
during any of the three trials,

d. Water Spray. The rifles from the dynamic dust test are
subjected to a water-spray test in accordance with par.
3.3.4 of Reference 17, (Note: Due to seasonal low temper-
atures at the time of this test, the water-spray test was
conducted in a climatic chamber with air temperature main-
tained at +70°F % 2°; the water temperature was 42° + 1°.)

e. Unlubricated., The rifles were cleaned using bore cleaner
(MIL-C-372B) and not lubricated before firing. It should
be noted that this procedure does not leave the rifle in a
"dry" condition as a preservative film is deposited on the
cycling components when bore cleaner is used. Each rifle
was fired 1000 rounds in 100-round cycles as specified in
par. 2.4.3h.

2.6.4 Results

Test results are summarized in Tables 2.6-I through 2.6-XII,
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Table 2,6-I11I, Summary of High-Humidity Test

Mode Defective,

) of Damaged
Malfunc- Fire®/ or
Rifle tion Round Round Magazine Broken Clearing
No., Type® Count No. No, Parts Action Remarks
AlS5 FF/BOB 210 5 A/11 None CH/M
FF/BOB 227 2 S/12 None CH/M
FF/BB 228 3 S/12 None CH
FJ 467 17 S/9 None CH
FBR 560 20 S/3 None CH
FBR 620 20 S/6 None CH
FBR 850 20 A/S None cH
Al6 FF/BB 103 3 S/6 None CH
Al7 FF/BOB 104 4 S/6 None CH/M
FF/BB 206 1 A/11 None BA
FF/BOB 208 3 A/11 None CH/M
FF/BB 313 3 B/4 None BA
FF/BOB 353 3 S/6 None CH/M
FF/BB 897 2 A/8 None CH The round was
damaged and the
damage appeared
to have occurred
during cycling
after round No,
2 fired,
FF/BB 937 2 B/10 None CH Same as round
No. 897.
Total 15 0
B15 FBR 270 20 B/1 None CH
FBR 620 20 S/6 None CH
FF=1 876 1 B/7 None BA
Bl6 None None
B17 FBR 475 20 A/ll None CH

2ps identified in par. 2.1,

The round number is the round count within a 20-round magazine (see

opar. 2.1 for detailed explanation).

Mode of Fire: B = Fired in short bursts; A = Fired in a continuous burst;
S = Fired semiautomatically.

As identified in par, 2,1.

95



Table 2,6-1I1 (Cont'd)

Mode Defective,

of Damaged
Malfunc- FireC/ or
Rifle tion Round Roung Magazine Broken Clearing
No., Type Count No, No. Parts Action Remarks
BDP 476 See remark DSL The bolt carrier
key was loose
due to improper
staking of the
carrier key
screws and re-
peated malfunc-
tions occurred,
See par. 2.2,5a,
The screws were
properly staked
and testing
resumed.
Total 4 1
Cl5 None None
Cl6 None None
Cl7 FF/DF 58 18 S/3 None CH/M
FF/DF 515 15 B/1 None CH/M
FF/DF 558 18 S/3 None CH/M
Total 3 0

a s e .

As identified in par. 2.1,

The round number is the round count within a 20-round magazine (see

par., 2,1 for detailed explanation).

Mode of Fire: B = Fired in short bursts; A = Fired in a continuous burst;
S = Fired semiautomatically.

As identified in par. 2.1.

Table 2.6-IV. Cyclic Rates of Fire
During Humidity Test

Firing Rifle No. !
Day AlS Al6 Al7 B15 B16 B17 C15 Clé Cl
1 883 867 873 867 893 861 853 815 834

2 889 900 928 879 875 881 875 859 879

3 891 912 926 933 908 949 877 863 887

4 908 900 926 908 873 926 855 836 863

Average 893 895 913 897 887 904 865 843 866
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Table 2,6-VI, Cyclic Rates of Fire
During Salt-Water Immersion Test

Legend: -NR = Not recorded,

Firing Rifle No,
Day AIB AID AZ0 AZ2I AZZ BIB BID B20 B22 B28 C9 CI9 €20 C2l C22

1 808 822 840 844 786 808 859 863 808 863 808 791 775 811 772

2 775 775 847 851 NR 772 827 834 791 840 747 756 746 728 730
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Table 2.6-VIII., Cyclic Rates of Fire
During Dynamic Dust Test

Cycle Rifle No.

No.2 A1 A2 A3 Bl B2 B3 C1 C2 C3

First 772 804 840 791 827 842 796 778 799
719 NR 804 NR 804 761 773 765 796
791 825 811 NR 823 829 740 NR 825

Second NR 772 783 723 781 762 704 726 744
“NR 794 761 755 NR NR 762 765 724
NR 761 791 741 809 783 784 804 773

Third 747 761 NR NF 786 727 NR 747 724
775 808 NR - 778 NF 726 NR NR
776 NR NR - 820 = 752  NR 762

aThree cycles of 140 rounds each were attempted with each fifle and cyclic
‘rates were measured at 1-20, 61-80 and 121-140 rounds in each cycle.

NR = Not recorded,
NF = This cycle was not completed.
Table 2.6-1X. Summary of Water-Spray Test
Defective,
Mode of Damaged
Malfunc- Fired/ or
Rifle Cycle tion Round Rd Magazine  Broken Clearing
No. No.2 Type Count No.© No. Parts Action®
Al None None
A2 None None
A3 Third FF=-1 201 1 B/1 None BA
Total 1 None
Bl None None
B2 None None
B3 None None
Total None None
Cl1 None None :
C2 Third FF=1 201 1 B/1 None BA
Fourth FF-1 301 1 B/1 None BA
C3 Third FF-1 201 1 B/1 None BA
Fourth FF=-1 301 1 B/1 None BA
Total 4 None

45ix 100-round cycles are fired as specified in par. 3.3.4 of Reference 17.

bps jdentified in par. 2.1.

CThe round number is the round count within a 20-round magazine (see par.
2.1 for detailed explanation).

dMode of Fire: B = Fired in short bursts; A = Fired in a continuous burst;
S = Fired semiautomatically.

€As identified in par. 2.1.
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Table 2.6-X. Cyclic Rates of Fire
During Water-Spray Test

Cycle : Rifle No.
No.2 Al A2 A3 Bl B2 B3 #] C2 C3
1 799 832 885 873 877 887 778 897 844
2 770 791 825 849 825 851 715 794 726
3 778 770 794 840 831 840 703 767 706
4 786 767 783 842 840 827 712 772 690
5 781 759 778 829 827 857 706 773 691
6 775 783 781 834 842 844 716 768 710

45ix 100-round cycles were fired with each rifle; the cyclic rate of fire

was measured once in each cycle after 20 rounds had first been fired in
short bursts,
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Table 2.6-XII, Cyclic Rates of Fire
During Unlubricated Test

€ycle. - Rifle No.

No.2 R23 A24 R25 B9 524 B20 C24 C25
1 747 792 792 P \R 811 829 759 776
2 788 844 768 840 844 875 781 822
3 823 844 789 834 867 879 804 863
4 808 863 791 844 859 879 791 809
5 809 859 791 842 881 873 776 808
6 827 827 794 829 825 895 772 825
7 840 863 808 859 863 879 789 831
8 842 836 318 838 863 879 799 844
9 818 853 804 853 879 861 845 853

10 806 879 808 823 844 842 806 791

aTen 100-round cycles were fired with each rifle and the cyclic rafe
of fire was measured once in each cycle after 20 rounds had first
been fired in short bursts,

bNR = Not recorded,

2.6,5 Analzsis

The performance results of the adverse conditions tests are
summarized by test environment for each contractor in Table 2,6-XIII,
The tabulation does not include broken parts, occasional failures of
the trigger to return (FTR), nor 1 failure to fire (FFR), In addition,
the salt-water immersion test data are summarized only to the point
where grossly repetitive malfunctions occurred (through the conclusion
of the second firing cycle for all rifles except A22 and c21).
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Table 2,6=-XIII, Summary of Adverse Conditions
Tests (Not Including Low Temperature)

No, of
Rifle ' Rifles Rounds
Code FBR FF/BB FF/BOB FF/DF FFl Eﬂ. EE_ Total Tested FTired
High Temperature (+155°F)
A 3 3 0 0 0 0 0 6 5 5000
B 0 1 0 0 0 0 o0 1 5 5000
C 0 0 0 0 0 0 0 0 5 5000
Total 3 4 0 0 0 0 0 7 15 15000
High Humidity
A 3 6 5 0 0 1 0 15 3 3000
B 3 0 0 0 1 0 o0 4 3 3000
C 0 0 0 3 0 0 o0 3 3 3000
Total 6 6 5 3 1 1 0 22 9 9000
Salt Water Immersion
A 0 4 0 0 10 0 2 16 5 600
B 0 5 0 0 4 0 1 10 5 600
G 0 11 0 0 9 0 2 22 5 600
Total 0 20 0 0 23 0 5 48 15 1800
Dynamic Dust
A 0 0 0 0 32 0 0 32 3 1260
B 2 9 0 3 23 o o0 37 3 1260
c 0 4 0 0 20 0 0 24 3 1260
Total 2 13 0 3 75 0 0 93 9 3780
Water Spray
A 0 0 0 0 1 0 0 1 3 1800
B 0 0 0 0 0 0 0 0 3 1800
C 0 0 0 0 4 0 o0 4 3 1800
Total 0 0 0 0 5 0 o 5 9 5400
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Table 2.6-XIII (Cont'd)

No, of
Rifle Rifles Rounds
Code FBR FF/BB FF/BOB FF/DF FFa«l .El ‘EE Total Tested Fired
Unlubricated
A 2 0 0 0 4 0 0 6 3 3000
B 1 0 0 8 3 0 0 12 3 3000
C 0 0 0 3 4 0 0 7 2 2000
Total 3 0 0 11 11 0 0 25 8 8000
Grand Total
A 8 13 5 0 47 1 2 76 22 14660
B 6 15 0 11 31 0 1 64 22 14660
C 0 15 0 6 37 0 2 60 21 13660
Total 14 43 5 17 115 1 5 200 65 42980

As the various adverse conditions tests are not usually expected
to detect minor or subtle differences in weapon performance; it will
require considerable additional experience in these test environments
to determine if a meaningful advantage or disadvantage can be ascribed
to an individual producer, It is the opinion of the test agency that
over-all performance was comparable among contractors in these exer-
cises and that considering the severity of the environments, particularly
salt-water immersion and dynamic dust, that the over-all malfunction
rate of 5 per 1000 rounds fired (based on the data in Table 2,6=XIII)
is not a significant degradation in weapon reliability.
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2,7 LOW TEMPERATURE (=65°F)

2,71 Objective

The objective was to determine the reliability and durability
of the test weapons when fired in a low temperature environment,

2,7.2 Criteria

The reliability and durability of the test weapons shall not be
adversely affected to any significant degree when subjected to, and
fired in, various adverse environments,

2,7.3 Method

Six rifles from each producer are fired a total of 3000 rounds in
a =-65°F climatic chamber observing the following nrocedures:

a.

C.

d.

=

£,

Rifles A4 through A7, B4 through B7, and C4 through C7 are
fired with ball ammunition only; rifles A8 and A9, B8 and B9,
and Cl2 and C35 are fired with the 4-to-1 ball and tracer mix,

All rifles are removed from the climatic chamber after each
1000 rounds of firing and maintained ner TM9-1005-249-12,

A minimum conditioning period of six hours is observed nrior
to initiation of each 1000-round exercise and each 1000 rounds
is divided into 100-round cycles with a 2-hour conditioning
period between cycles, .

During the first 1000 rounds of firing, rifles are conditioned
between 100-round cycles with the bolt closed on an emnty
chamber; during the second 1000 rounds with the bolt closed
and with a live round in the chamber; and during the third
1000 rounds with the bolt held to the rear by the bolt catch,

Each 100-round cycle is fired in the manner described in
par. 2.4,3h,

Five magazines are employed throughout the test with each
rifle,
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2,7.4 Results

Due to the nature and the persistence of certain types of
malfunctions in this test and because of the difficulty encountered
in many instances in overcoming malfunctions, it is suggested that
the round-by-round data contained in Appendix I be reviewed in con-
junction with the summary tables presented in this paragraph,

It should also be noted that no broken or damaged parts are
listed in the tables as the only reported parts failures (other than
those detected by magnaglow inspection and discussed in par. 2.7.4.1)
were a number of broken butt stocks which are identified in the round-
by-round data. In addition, there were 92 occasions when the bolt was
found to be frozen in the forward position and 41 occasions when the
bolt was found to be frozen rearward (all identified in the round-by-
round data) and these failures are not included in the summary tables
of firing malfunctions, In the majority of instances, these problems
were encountered during attempts to initiate firing following a 2-hour
conditioning period, and these attempts to free the bolt resulted in the
damaged and broken rifle butt stocks previously mentioned,

Low-temperature data are summarized in Tables 2,7-I through
2,7-111,
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Table 2,7-1. Summary of Low Temperature
(-65°F) Test Data

Round Count =~ FF-12 FF/BBb FF/BOB FF/DF FFR FJ FX FBR FTR BEC Total

Rifle A4

1 to 1000 9 9 5 0 4 T .0 & 0  0.=46:32
1001 to 2000 2 33 0 1 9 20 0 L §-.0 2 — 68
2001 to 3000 16 4 0 0 4 0 0 %, i, 0 26

Total 27 46 5 1 iT A4ty - el 2 126
Rifle AS

1 to 1000 11 11 3 0 1 1 0. 0 0 0~/ 27
1001 to 2000 2 44 3 1 7 5 1. 0 21 .0 74
2001 to 3000 13 0 0 0 4 0 0 0 2 0 19

Total 26 55 6 1 12 6 1 0 13 0 120
Rifle A6

1 to 1000 7 4 0 0 3 0 0 1 R 16
1001 to 2000 0 3 0 0 6 1 0 o0 0 5 15
2001 to 3000 6 3 0 0 4 0 0 O 0 5 18

Total 13 10 0 0 I3 & 0 1 1 10 49
Rifle A7

1 to 1000 12 24 6 0 % 0 0 3 1 0 49
1001 to 2000 2 35 2 1 7 4 0 1 2 0 54
2001 to 3000 12 4 0 0 o 0 1 o0 0 0 17

Total 26 63 8 1 0 4 1 4 3 0 120
Rifle AS_

1 to 1000 9 4 0 0 9 0 0 1 0 0.1) 23.
1001 to 2000 0 6 0 0 7 1. 0 2 0 0 16
2001 to 3000 13 0 0 0 17 0 90 2 © 9% 44

Total 22 10 0 0o 27 1 0 5 0 18 83

%The FF-1 category includes all failures-to-feed which involved the first
round in the magazine; the round-by-round data in Appendix I further
subdivides these failures, Note in the 1001~ to 2000-round intervals
that the FF-1 malfunction can only occur on the final four magazines
of each 100-round cycle as the rifles are conditioned between cycles
with the bolt closed on the first round of the first magazine during
this interval,

The FF/BB category includes all failures-to-feed after firing the first
round in the magazine and with the bolt behind the base of the round;
the round-by-round data in Appendix I further subdivides these failures,
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Table 2.7-1 (Cont'd)

Round Count FF-13 FF/BBP® FF/BOB FF/DF FFR FJ FX FBR FTR BEC Total

Rifle A9
1 to 1000 7 3 0 0 4 0 0 5 0 5-/3-24
1001 to 2000 2 1 0 0 6 0 1 6 0 3 19
2001 to 3000 15 1 0 0 3 0 0 3 0 0 22
Total 24 5 0 0 13 0 1 14 0 8 65
All Code A Rifles
1 to 1000 55 55 14 0 24 2 0 14 2 5 171
1001 to 2000 8 122 5 3 42 31 2 10 13 10 246
b, 2001 to 3000 75 12 0 0 26 0 1 7 2 23 146
X Total €138 189 19 3 92 33 3 31 17 38 563
e Rifle B4
¢ 1 to 1000 9 21 0 0 2 0 O 0 12 0~/J- 44
©1001 to 2000 2 24 1 0 3 3 0 1 30 0 64
2001 to 3000 10 6 0 3 1 0 0 0 3 0 23
Total 21 51 1 3 6 3 0 1 45 0 131
* Rifle BS
1 to 1000 6 2 0 0 1 0 0 0 1 022 10
1001 to 2000 0 5 0 0 0 1 O 2 1 0 9
2001 to 3000 12 1 0 1 4 0 0 0 0 0 18
{ Total 18 8 0 1 5 1 0 2 2 0 37
Rifle B6
1 to 1000 12 12 0 1 2 0 0 0 0 0-,5 27
1001 to 2000 0 12 1 1 3 2 0 0 13 0 32
2001 to 3000 14 1 0 5 3 0 0 0 1 0 24
Total 26 25 1 7 8 2 0 0 14 0 83

4The FF-1 category includes all failures-to-feed which involved the first
round in the magazine; the round-by-round data in Appendix I further
subdivides these failures, Note in the 1001~ to 2000-round intervals
that the FF=1 malfunction can only occur on the final four magazines
of each 100-round cycle as the rifles are conditioned between cycles
with the bolt closed on the first round of the first magazine during
this interval, '
The FF/BB category includes all failures-to-feed after firing the first
round in the magazine and with the bolt behind the base of the round;
the round-by-round data in Appendix I further subdivides these failures.
Not included are 57 instances where the bolt was either frozen in a
‘ forward position or frozen rearward and firing was initiated only with
some difficulty,
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Table 2,7-1 (Cont'd) .
g

e
Round Count FF-12 FF/BBb FF/BOB FF/DF FFR FJ FX FBR FTR BEC TBtaI)

Rifle C6
1to 1000 9 13 0 ©o 1 0 0o o0 3 Qg;t;;;\
1001 to 2000 0 8 0 o 4 3 0 0 4 0 19
2001 to 3000 13 0 0 ©o 6 0 0 1 0 0 20
Total 22 21 0 0o 11 3 0 1 7 0 65
Rifle C7
1to 1000 9 13 2 o o0 1 0 2 5 2 34
1001 to 2000 2 28 8 o 10 9 0 3 5 0 65
2001 to 3000 11 2 0 o o0 1 0 2 31 0 47
Total 22 43 10 0 10 11 0 7 41 2 146
Rifle C12
1to 1000 7 6 0 o 2 0 0 0 5 0 20
1001 to 2000 0 14 0 4 s 0o 0 1 3 0 27
2001 to 3000 13 0 0 5 4 0 0 1 0 0 23
Total 20 20 0 9 11 0 0 2 8 0 70
Rifle C35
1 to 1000 8 0 0 o 1 1 0 2 1 o0 13
1001 to 2000 1 7 0 o 4 1 0 0 2 1 16
2001 to 3000 9 3 0 o 7 0 0 0 0 0 19
Total 18 10 0 o 12 2 0o 2 3 1 48
All Code C Rifles
1 to 1000 50 62 11 9 6 5 0 5 14 2 164
1001 to 2000 4 114 17 20 36 57 0 4 16 1 269
2001 to 3000 66 10 1 8 17 1 0 4 36 0 143
Total 8120 186 29 37 59 63 0 13 66 3 576

4The FF-1 category includes all failures-to-feed which involved the first
round in the magazine; the round-by-round data in Appendix I further
subdivides these failures. Note in the 1001- to 2000-round intervals
that the FF-1 malfunction can only occur on the final four magazines of
each 100-round cycle as the rifles are conditioned between cycles with
the bolt closed on the first round of the first magazine during this

binterval.
The FF/BB category includes all failures-to-feed after firing the first
round in the magazine and with the bolt behind the base of the round; the
round-by-round data in Appendix I further subdivides these failures.

ENot included are 46 instances where the bolt was either frozen in a ‘
forward position or frozen rearward and firing was initiated only with
some difficulty.
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Table 2.7-1 (Cont'd)

Round Count  FF-1* FF/BB® FF/BOB FF/DF FFR FJ FX FBR FTR BEC Total

(=" =5

Rifle B7
1 to 1000 9 10 1 4 3 I 1 1 0 0 30
1001 to 2000
2001 to 3000 _
Total 9 10 1 4 . A R | 1 0 0 30
Rifle BS 2
f
1 to 1000 6 1 0 0 2 0 O 0 0 0 27-9
1001 to 2000 0 6 0 3 2 0 0 0 1 0 12
2001 to 3000 6 1 0 0 1 0 0 0 0 0 8
Total 12 8 0 3 5 0 0 0 1 0 29
Rifle B9®
All Code B Rifles
1 to 1000 42 46 1 5 i 3 i 1+7°43 0 120
1001 to 2000 2 a7 2 4 8 6 0 3 45 O 117
2001 to 3000 42 9 0 9 9 0 0 0 4 0 73
Total g6 102 3 18 27 7 1 4 62 0 310
Rifle C4
1 to 1000 9 19 6 0 0 3 0 1 0 0 38
1001 to 2000 0 21 9 3 6 9 0 0 1 0 49
2001 to 3000 11 5 1 0 0 0 0 0 4 0 23
Total 20 45 16 3 6 12 0 1 5 0 108
Rifle C5
1 to 1000 8 11 3 9 2 0 0 0 0 0 33
1001 to 2000 1 36 0 13 7 35 0 0 1 0 93
2001 to 3000 9 0 0 3 0 0 0 0 1 0 13
Total 18 47 3 25 9 35 0 0 2 0 139

%The FF-1 category includes all failures-to-feed which involved the first
round in the magazine; the round-by-round data in Appendix I further
subdivides these failures, Note in the 1001- to 2000-round intervals
that the FF-1 malfunction can only occur on the final four magazines of
each 100-round cycle as the rifles are conditioned between cycles with
the bolt closed on the first round of the first magazine during this
interval,

The FF/BB category includes all failures-to-feed after firing the first
round in the magazine and with the bolt behind the base of the round;
the round-by-round data in Appendix I further subdivides these failures,
The bolt was cracked at the cam pin hole and testing was terminated as
no replacement bolt was available,

Rifle B9 was not tested; the bolt from this rifle replaced a defective
bolt in B36 at AMSWE-QA direction and no replacement Code B bolts, were
fmade available,

Not included are 30 instances where the bolt was either frozen in a for-
ward position or frozen rearward and firing was initiated only with some
difficulty,
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Table 2.7-1I, Cyclic Rate of Fire Data
During the Low Temperature Test

100-Rd Rifle No.2 Rifle No.P
Cycle No. _ A4 AS A6 A7 Avg A8 A9 Avg
Round Count: 1 to 1000.
1 641 662 666 658 657 674 690 682
2 642 607 658 609 629 678 C687(17) 678
3 641 626 672 639 644 677 683 680
4 647 630 652 624 638 670 703 686
5 614 583 665 600 616 654 678 666
6 618 604 - 613 612 679 684 " 682
7 650 601 689 641 645 671 733 702
8 639 600 673 658 642 ©649(19) 696 696
9 629 610 646 608 623 670 737 704
10 624 604 668 612 627 640 679 660
Average 634 613 665 626 634 668 698 683

Round Count: 1001 to 2000.

1 688 694 700 674 689 752 783 768

2 670 681 682 668 675 736 767 752

3 640 646 661 648 649 699 744 722

4 643 654 667 649 653 694 729 716

5 641 661 670 620 648 686 733 710

6 622 641 675 640 644 713 726 720

7 628 703 640 658 657 700 726 713

8 620 695 652 654 655 689 718 704

9 671 643 670 651 659 695 730 712

10 630 636 664 607 634 718 711 714

Average 645 665 668 647 656 708 737 723
Round Count: 2001 to 3000.

1 c742(18) 714 677 682 691 730 770 750

2 698 679 694 643 676 714 744 . 729

3 668 657 675 654 664 727 756 742

4 682 661 685 648 669 708 703 706

5 674 679 678 659 672 679 737 708

6 707 694 685 - 695 734 744 729

7 673 674 691 695 683 724 741 732

8 677 668 670 672 672 714 741 728

9 678 672 683 659 673 718 744 731

10 664 673 673 682 673 708 740 724

Average 6380 677 681 666 676 716 742 729

3These rifles fired only ball ammunition,

PThese rifles fired the 4-to-1 mix of ball and tracer.

CNumbers in parenthesis indicate rate was determined for a less than
20-round burst; these rates are not included in the averages.
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. Table 2.7-II (Cont'd)

100-Rd Rifle No.2 Rifle No.P,
Cycle No. B4 BS B6 B7 Avg B8

Round Count: 1 to 1000.

1 670 695 672 649 671 €744(16)

2 603 678 672 641 648 738

3 634 688 677 C652(19) 666 723

4 647 680 673 658 664 702

5 654 688 684 C673(19) 675 689

6 684 704 672 668 682 710

7 660 685 695 693 683 727

8 693 698 693 668 688 €735(17)

9 654 677 690 C647(16) 674 696

10 677 679 694 €670(19) 683 767
Average 658 687 682 663 674 719

Round Count: 1001 to 2000.

1 715 714 768 - 732 801
2 674 698 729 = 700 780
3 634 695 718 - 682 772
4 630 698 727 " 685 -
5 634 712 699 = 682 738
6 651 673 689 - 671 740
7 654 678 708 S 680 744
8 668 679 723 - 690 762
9 €695 (17) ©727(16) 716 - 716 759
10 682 695 703 - 693 765
Average 660 694 718 692 762

Round Count: 2001 to 3000.

1 672 718 715 - 702 781
2 C696(15) 726 723 - 724 770
3 660 707 708 - 692 780
4 c658(17) ©715(18) ©689(15) - - 767
5 672 704 696 - 691 759
6 670 707 708 s 695 759
7 C687(16) 720 730 - 725 775
8 689 685 707 - 694 734
9 694 719 716 - 710 780
10 691 715 716 - 707 756
Average 678 711 713 703 766

4These rifles fired only ball ammunition.

bThese rifles fired the 4-to-1 mix of ball and tracer.

CNumbers in parenthesis indicate rate was determined for a less than
20-round burst; these rates are not included in the averages.
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Table 2,7-11 (Cont'd)

100-Rd Rifle No.2 Rifle No,P
Cycle No. (4 C5 C6 C7 Avg T CID C35
Round Count: 1 to 1000,
1 688 715 666 702 693 703 719
2 618 675 650 674 654 716 722
3 675 675 668 672 672 696 707
4 652 678 646 668 661 706 716
5 636 688 668 679 668 672 693
6 680 718 661 699 690 683 686
7 678 714 698 674 691 684 690
8 550 688 654 657 637 685 656
9 641 684 641 678 661 695 683
10 641 674 653 633 650 678 679
Average 646 691 660 674 668 692 695
Round Count: 1001 to 2000,
1 664 708 703 724 700 731 741
2 679 C711(18) 688 699 689 ©703(17) 737
3 641 712 680 703 684 712 716
4 686 714 679 678 689 699 707
5 622 689 660 706 669 694 710
6 702 664 648 673 672 C697(16) 707
7 662 704 649 716 683 708 703
8 643 - 680 C679(18) 730 684 703 711
9 664 690 656 662 668 700 719
10 641 694 673 691 675 ©682(15) 698
Average 660 695 671 698 681 707 715
Round Count: 2001 to 3000.
1 716 743 719 737 729 718 737
2 683 720 716 €702(18) 706 699 712
3 694 734 678 - 702 711 730
4 674 718 703 703 700 €677(15) 704
5 665 730 682 718 699 ©682(15) 706
6 711 752 704 714 720 ©693(18) 708
7 678 708 703 734 706 704 C735(18)
8 704 730 668 702 701 690 703
9 675 714 700 695 696 684 729
10 698 733 684 714 707 ©681(16) 714
Average 690 728 696 715 707 701 716

aThese rifles fired only ball ammunition.

These rifles fired the 4-to-1 mix of ball and tracer.
CNumbers in parenthesis indicate rate was determined for a less than
20-round burst; these rates are not included in the averages,
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Table 2,7-I11. Relationship of Low Temperature Test
Malfunctions to Magazine Number and Round Sequence

Malfunction Magazine No.

Rifle Code? Rd No. 1 2 3 4 S Total
A b 225 11 4 1 2 243
2 75 0 0 2 1 78
3 45 0 1 0 1 47

4 to 20 110 6 25 27 27 195 .
Total 455 17 30 30 31 563
B b 1 110 1 1 0 0 112
2 48 0 2 0 1 51
, oD 18 0 0 0 2 20
4 to 20 50 7 39 2 29 127
Total 226 8 42 2 32 310
c b 194 6 2 0 0 202
2 84 0 3 0 2 89
3 51 0 4 0 1 56
4 to 20 122 K1 51 23 22 229
Total 451 17 60 23 25 576
All rifles b 1 529 18 7 1 2 557
2 207 0 5 2 4 218
3 114 0 5 0 4 123
4 to 20 282 24 115 52 78 551
Total 1132 42 132 55 88 1449

3Appendix I contains a summary with malfunctions further subdivided in
1000-round intervals. _

bNot included are those instances where the bolt was initially frozen
forward or rearward prior to firing and firing was initiated with some
difficulty (57 for Code A, 30 for Code B, and 46 for Code C). However,
all other first-round failures are included here (FF-1, FJ, FX, FTR, etc.)
as opposed to Table 2,7-1 where only feeding failures are identified
as first-round occurrences (FF-1),
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Magnaglow inspection of each rifle bolt was conducted during each '
of the 1000-round maintenance intervals, Minor cracks were detected at
the rear of both lugs on each side of the extractor slot at the con-
clusion of 3000 rounds of firing with the majority of bolts from all
manufacturers, These failures were similar to those reported and dis-
cussed in par, 2,4 except that crack patterns developed after firing
fewer rounds at -65°F than in the normal ambient endurance test firings;
in many cases, cracks could be detected on both of the critical bolt
lugs after 2000 rounds.

In addition to the lug cracks that were observed, the cam pin
hole on the bolt of rifle B7 was cracked after 1000 rounds and this
rifle was withdrawn from test because no replacement bolts were available,

2.7.5 Analzsis

It is the judgment of the test agency that the reliability level
of all test rifles was substantially degraded by continued exposure to
the low temperature environment while attempting to fire 1000 rounds
without maintenance, Malfunction rates computed from Table Z,7-I are
given below;

a, Code A: 31,3/1000 rds,
b, Code B: 23,8/1000 rds.
c, Code C: 32,0/1000 rds.

The following subparagraphs contain other pertinent areas of analysis,

2,7.5.1 Cyclic Rates of Fire, The average cyclic rates of fire in
Table 2,7-II, with one very significant exception, were in the range
normally expected of the M16Al rifle in an extreme low-temperature en-
vironment, The exception is the rate level for the rifles from all
producers when firing the 4-to-1 mix of ball and tracer ammunition,
Tracer ammunition usually provides a reduced impulse to the cyclic
components of the rifle, particularly at low temperature (Reference 16),
and the mix firings would normally be expected to have provided somewhat'
lower rates and less reliable operation than with rifles firing all ball
ammunition, Exactly the opposite occurred in this test, however; rifles
firing the mix were more reliable than rifles firing ball ammunition

and cyclic rate levels were higher,

The reason for this occurrence is not known, but it may be con-
jectured that the mix-firing of cartridges loaded with two propellants,
IMR8208 in tracers and WC846 in ball ammunition, tends to reduce or
mitigate in some manner the total accumulation of fouling in the weapon
mechanism or gas tube., It should be noted that this is strictly a
subjective opinion and that no attempt was made during test to .
evaluate fouling accumulations.
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2,7.5.2 Storage Conditions, Three different storage conditions of the
rifles were observed during the test as described in par, 2,7.4d, These
conditions had a significant effect on the pattern of malfunctions,
although not necessarily on the total malfunction count, during each
1000-round interval, . For example, note in Table 2,7-1 that only 14
first-round feeding failures (FF-1) occurred with all rifles during

the firing of 16,000 rounds in the second interval (1001 to 2000 rounds)
as compared to more than ten times this number in either the first or
third interval, However, a first-round feeding failure in this interval
could only occur on the final four magazines in each 100-round cycle as
the first round of the first magazine of each cycle was positioned in
the chamber with the rifle bolt closed prior to attempting to fire, The
net result of the storage condition was to shift the initial-round
feeding problems, in the majority of instances, to the next round or to
the third round and little if any real advantage was gained.

The detailed data in Appendix I indicate that other changes in
the pattern of malfunctions also occurred as a function of the rifle
storage condition and planning to further explore this performance
characteristic is now underway at APG as recently requested by the US
Army Aberdeen Research and Development Center.

2.7.5.3 Round Number and Magazine Sequence, An analysis of the data in
Table 2,7-III and the round-by-round data in Appendix I, aids in
identifying the performance characteristics of the M16A1 rifle which
must be improved to gain acceptable reliability at low temperatures,
Some of the more pertinent facts are summarized below:

a. Less than 1% of all malfunctions occurred during the 49
initial 100-round cycles at the start of each 1000-round
interval,

b. During the remaining nine 100-round cycles in each 1000-
round interval, 36% of all malfunctions occurred with the
first rounds of the first magazine in each cycle and 59%
of all malfunctions occurred within the first three rounds
of the first magazine in each cycle.

c. Considering all rounds in the final four magazines in all
cycles (80% of the total test) only 22% of the malfunc-
tions occurred during these firings and the malfunction
rate was approximately 8 per 1000 rounds fired.
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2.7.5.4 Summary, The initial-round problems identified in this subtest,
in the opinion of the test agency, are directly attributable to excessive
fouling accumulation which freezes during conditioning periods and
practically immobilizes cycling components until manually broken free or
heated by initially fired rounds. When not fouled by previous firing,
the M16Al rifle has the capability of performing reliably at -65°F; the
49 initial 100-round cycles which were fired directly following main-
tenance periods, but not sooner than after six hours of temperature-
conditioning, were fired at a malfunction rate of 2,4 per 1000 rounds
fired (refer to round-by=-round data in Appendix I).
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2.8 SPECIAL FIRING TEST

2.8.1 Objective

The'objective was to further explore the high incidence of double-
feed malfunctions which occurred during the conduct of the initial
endurance test (par. 2.4).

2.8.2 Criteria

Not applicable,

2,8.3 Method

Three rifles were fired utilizing both the government-approved
test stand and the displacement-time firing mount as well as being fired
from a shoulder-supported, bench-rest position and from a standing
position., Firing was accomplished in the semiautomatic mode in each
firing trial and the magazine was loaded with only five rounds, instead
of the usual 20-round complement.

2.8.4 Results

The firing results are summarized in Table 2.8-I.
Table 2.8-I., Summary of Special Firing Test

Rifle Magazine Firing
No. No. Support Remarks

C33 C31-15 Shoulder A double feed (DF) occurred after firing
three rounds.

C33 A27-4 Shoulder Satisfactory.

C33 C31-15 Shoulder DF occurred after the first round fired.

C33 C31-15 Shoulder DF occurred after the first round fired.

C33 C31-15 Shoulder DF occurred after the first round fired.

C33 C31-15 Shoulder DF occurred after the first round fired.

C33 C31-15 Shoulder The spring and follower from magazine A27-4
were installed in magazine C31-15; DF
occurred after firing three rounds.

C33 A27-4 Shoulder The spring and follower from magazine C31-15

" were installed in magazine A27-4; firing

was satisfactory.

C33 A27-4 Shoulder Same as previous except a DF occurred after
two rounds.
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Table 2.8-1 (Cont'd)

Rifle Magazine Firing

No. No. Support Remarks

C33 C27-5 Shoulder The spring and follower from magazine C31-15
were installed in magazine C27-5; firing
was satisfactory.

C33 C27-5 Shoulder Same as previous.

C33 A27-4 Shoulder The magazine was in original assembly; firing
was satisfactory.

C33 A27-4 Shoulder Same as previous.

C33 C31-15 Shoulder The magazine was in original assembly; DF
occurred after one round.

c27 C31-15 D-T mount The rifle was installed in the displacement-
time test mount; firing was satisfactory.

Cc27 C31-15 D-T mount Same as previous.

C27 C31-15 D-T mount Same as previous.

C33 C31-15 D-T mount Same as previous.

C33 C31-15 D-T mount Same as previous.

C33 C31-15 D-T mount Same as previous.

C33 C31-15 Shoulder DF occurred after one round.

C33 C31-15 Standing DF occurred after one round.

C33 C31-15 Shoulder The complete upper receiver from A33 was
installed on C33; firing was satisfactory.

C33 C31-15 Shoulder Same as previous.

A33 C31-15 Shoulder The complete upper receiver from C33 was installed
on A33; DF occurred after one round.

A33 C31-15 Shoulder Same as previous, except firing was satisfactory.

A33 C31-15 Shoulder Same as previous, except a DF occurred after
one round.

C33 C31-15 Shoulder The upper receiver from A33 but with bolt carrier
assembly from C33 installed on C33; DF occurred
after one round,

A33 C31-15 Shoulder The upper receiver from C33 with bolt carrier
assembly from A33 installed on A33; firing
was satisfactory.

C33 C31-15 Shoulder The rifle was in original assembly; firing
was satisfactory.

C33 C31-15 Shoulder Same as previous, except a DF occurred after
one round.

C33 C31-15 Shoulder The bolt carrier only from A33 was installed
in C33; DF occurred after three rounds.

C33 C31-15 Shoulder The rifle was restored to original assembly
except that the bolt from A33 was installed,
firing was satisfactory.

C33 C31-15 Shoulder Same as previous.

A33 C31-15 Shoulder The bolt only from C33 was installed in A33;

DF occurred after one round,
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Table 2,8-1 (Cont'd)

Rifle Magazine Firing
No. ‘No. Support Remarks

A33 C31-15 Shoulder Twenty attempts were made to fire A33 with
C33 bolt installed; eight DF's occurred.

C33 C31-15 GA mount Ten trials were conducted with the rifle in
original assembly and mounted in the APG
government-approved test stand; no
failures occurred.

C33 C31-15 Shoulder Ten trials were then conducted firing shoulder-
supported from bench-rest; five DF's occurred.

2.8.5 Analzsis

The limited firing-test data indicated that the bolt from a rifle
which had previously experienced double-feed malfunctions (refer to rifle
C33 in par. 2.4) would provide the same type of malfunction when installed
in a rifle which had not experienced double feeds (none in A33 in 10,000
rounds, par. 2.4). Furthermore, the sensitivity of occurrence of the
double-feed malfunction was directly related to the method of rifle
support; i.e., the incidence of double feeds in either a rigid or
recoiling mechanical mount was less than that experienced when the rifle
was "soft" mounted as from the shoulder,

Following these firings a further study of the magazines employed
in the initial endurance test was made and the results tabulated. The
tables are contained in Appendix I. These data are summarized as follows:

a, All seven Code B and Code C rifles experienced at least one
double-feed malfunction during the 10,000 round initial endurance
test; no double feeds occurred with Code A rifles.

b. While individual magazine numbers were assigned prior to test,
lot numbers were not originally noted. However, magazines
from at least two lots were used in Code A rifles as well as
Code B and C rifles. These lot numbers were DAAF03-69-C-0007
and DAAF03-69-C-0080.

¢. Of the 280 magazines used with Code B and Code C rifles (140
per contractor), double feeds occurred with 70 of these
magazines, Five magazines among these 70 magazines, tested in
four rifles, accounted for one-third of all double feeds recorded.

d. Measurements of some selected magazines were made by the test
agency as well as by AMSWE-QA personnel. While some irregularities
existed between drawing specifications and magazine measurements,
no clear relationship of dimensional irregularity to double-feed

incidence was established,
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In summary, the double-feed problem appeared to be related to the
configuration of certain rifle bolts and, to a lesser degree, to certain
magazines., As a result of this special firing test, AMSTE-BC requested
that a meeting be held at APG on 19 March 1969 with representatives from
AMSTE-BC, AMSWE-QA, AMCPM-RS, and from the MTD test agency attending.
Subsequent to the meeting an endurance retest of M16Al rifles was
directed (Reference 12) in which particular emphasis was to be placed on
the configuration of both the rifle bolt and the bolt catch. This
endurance retest is reported in par. 2.9.

2.9 ENDURANCE RETEST

2.9.1 ObjeCtiVB

The objective was to determine the reliability and durability of
the test weapons when equipped with a bolt catch of modified configuration
per USAWECOM inspection sketch No, 68A20376, and with rifle bolts, which
by individual inspection, have been confirmed to be within the specifications
of drawing J61538.

2.9.2 Criteria
Criteria were as follows:

a. Basic performance criteria are the same as stated in par.
2.4.2a and b for the initial endurance test,

b. In addition, the modified bolt-catch configuration shall
demonstrate a significant reduction in the incidence of the
failure of the bolt to remain open (FBR) malfunction with Code
A rifles and properly fabricated bolts shall demonstrate a
significant reduction in the incidence of the double-feed (FF/DF)
malfunction with Code B and Code C rifles when compared to the
data in par. 2.4.4.

2,9.3 Method

The method of test is the same as outlined in par., 2.4.3 with the
following exceptions,

a, All bolt catches in all rifles submitted for test are carefully
measured and compared to specifications of drawing C62301 or
inspection sketch No., 68A20376 (see par. 2.9.4.1 for explanation
of the use of two different specification documents).

132




C.

e.

All rifle bolts in all rifles submitted for test are carefully
measured and compared to specifications of drawing J61538 with
particular emphasis given to the configuration of the leading

edge of the bolt lugs.

" Twelve rifles from each manufacturer are each fired 6000 rounds.

Eight of the rifles from each manufacturer are fired with M193
ball projectile ammunition only and four rifles are fired with
a 4-to-1 mix of M193 ball and M196 tracer ammunition,

No projectile velocity or accuracy data are obtained; cyclic
rates of fire are measured on the first 20-round automatic burst
after test initiation and following each 1000-round maintenance
interval,

All firing is done from a shoulder-supported position including
all cyclic rate firings,

Magnetic-particle inspection of rifle bolts is conducted
initially and after each 3000 rounds of firing,

2.9.4 Results

The results of test are summarized in the following paragraphs
and Tables 2,9-1I through 2,9-V,

2.9.4.1 Bolt-Catch Inspection. Results were as follow:

a.

Background., It had been determined by AMSWE-QA that the
standard (original) bolt catch in current production in 1968
could be, and occasionally was, fabricated in such a manner
that an interference occurred between the catch and the

lower receiver. This interference prevented a full pivot action

of the catch as the cartridge follower attempted to lift the
catch to hold the bolt in the open position when the last
round in a magazine was fired. It was further determined,
due to the interrelation of certain tolerances on drawing
62301, that bolt catches could be fabricated which would
meet drawing specifications but which could also cause the
interference problem.

As a result of this review of drawing C62301, engineering
order No. 82293, November 1968, was issued and the order
changed a number of bolt catch dimensional requirements, but
principally by changing the angle on the lower portion of the
catch, insured that an interference would not occur with a
catch made to the new specifications. The original catch is
often referred to as the 10° catch and the modified catch as
the 7° catch,
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b.

At the time of this endurance retest, it was presumed by the
test agency that the engineering order was in effect at all
contractor plants prior to production of the rifles submitted
for this test. It was subsequently learned that this was not
the case and that, for scme interim period of time, bolt
catches would be in conformance to either the original
configuration of drawing C62301 or to the modified configuration
of inspection sketch No, 68A20376., In general, based on rifles
examined in this subtest, the practice at each contracter

plant was as follows during the time period of manufacture of
the test rifles:

1) Code A rifles employed bolt catches of modified configuration,
2) Code B rifles employed bolt catches of original configuration,

3) Code C rifles employed bolt catches of both configurations,
proportion unknown,

Inspection Results. Inspection results for the bolt catches
in the 42 rifles submitted for retest (12 from each contractor

for test, 2 for spare parts if necessary) are contained in
Table 2,9-1.

Table 2,9-I. Bolt Catch Inspection Results

Modified Catch

Dimen- Original Catch
Catch sion Catch Dimension
Rifle No. Angle A2, in, _Rifle No. Angle A%, in, BbO, in,
Requirement: 7°30' * 0,151 * Requirement: 10°0' * 0.168 * 0.110 %
0°30! 0.003 0°30"' 0.003 0.003
A36 7°30!" 0,149 B36 10°10" 0,168 0,112
A37 713" .149 B37 10°20! .168 .110
A38 7°30" .151 B38 10°0! .170 112
A39 7°30" .149 B39 10°0° . 166 111
A40 7°30° .152 B40 10°0° .168 .109
A4l 7°45!" .149 B41 10°0! .168 111
A42 7°30" .149 B42 10°10' g | .113

3pimension A is the distance from the catch pivot hole to the angled
catch surface and is considered critical on both modified and original

catches.,

Dimension B is the distance from the catch pivot hole to the lower
edge of the catch extension and is considered critical on original bolt

catches.
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Table 2,9-1 (Cont'd)

Modified Catch

Dimen- Original Catch
. Catch sion Catch Dimension
Rifle No. Angle A%, in. _Rifle No. Angle AT, in, BD, in,
A43 7°30" 0.152 B43 10°15" 0.170 0,113
A44 7°15" 153 B44 10°0! .169 112
A45 7°30! .148 B45 10°0! .168 .112
A46 7°30" .149 B46 10°0" .169 .112
A47 7°0! .148 B47 10°15" 172 .109
A48 7°0! .148 B48 10°0? .170 .110
A49 7°30! .150 B49 10°30" 170 111
C36 10°30" .166 .109
cC37 6°15! 153
c38 7°0! .153
C39 7°30" .152
C40 7°30" .152
c41 7°30! .151
cC42 6°30" .152
C43 10°0" .166 +113
cC44 6°30! .150
c45 7°30! 151
C46 7°15! .149
c47 7°30! .149
cC48 6°15" .151
€C49 6°35" .148

apimension A is the distance from the catch pivot hole to the angled
catch surface and is considered critical on both modified and original
catches.

bpimension B is the distance from the catch pivot hole to the lower
edge of the catch extension and is considered critical on original bolt

catches.
CDenotes bolt catches which failed to meet specifications of either IS No.

68A20376 or drawing C62301,

As shown in Table 2.9-I, all Code B catches were of the 10°
configuration and as it was then iearned by the test agency that the Code
B contractor had been and was continuing to assemble rifles with or1g1na1
catches only, AMSWE-QA directed that Code B rifles be tested with the 30°
catch, However, the five Code C bolt catches denoted by footnote c in
Table 2.9-1 were declared not acceptable for test by AMSWE-QA personnel
and the Code C contractor was requested to supply replacements. In
addition, the two Code C catches of 10° configuration were also excluded
from test by AMSWE-QA personnel and the contractor was requested to make
replacements of these catches with 7° catches also.
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Subsequently, the Code C contractor submitted 18 catches to be used .
as replacements, but all of these catches incorporated a catch angle of
approximately 6°30' and were declared unsuitable for test by AMSWE-QA
personnel. A second group of 12 catches was then received from the Code C
contractor and measurements indicated that seven of these were unsuitable
for test, again due to less than the permitted minimum angle of 7°0', llow-
ever, the five acceptable catches were installed in the rifles designated
by footnote c in Table 2.9-1 and this fulfilled the minimum requirement
for 12 test rifles.

2.9.4.2 Bolt Lug Inspection.

a, Background, The specification for the leading edge of all
bolt lugs on drawing J61538 offers the option of either
a 0,010-inch radius or a 0,010-inch by 45° chamfer,
Adherence to these specifications appeared critical
because the leading edge of the bolt lug is expected
to provide the initial contact surface in the event
that a round adjacent to the round being fed is
contacted by the bolt during feeding.

In the former instance, a very sharp leading edge, not in
conformance with drawing J61538, would be likely to gouge

into or drag forward an adjacent round during feeding, possibly
resulting in a double-feed malfunction, while a rounded or
fully-chamfered configuration would be more likely to ride

over an adjacent cartridge or deflect it downward into the
magazine, However, a sharp leading edge could be successfully
engaged and retained by the bolt catch in a marginal

situation possibly more often than would a fully chamfered

or rounded configuration.

Although the above hypothesis was conjectural, bolt lug
configuration was carefully inspected on all rifles
submitted for retest.

b. Inspection Results. Bolt lug inspection results are summarized
as follows (the measurement techniques and the interpretation
of the measurements were directed by AMSWE-QA personnel; MTD
provided instrumentation and personnel to obtain the required
information):

1) Code A. As the configuration of the leading edge of Code
A bolt lugs appeared to be more nearly a radius configuration
than a chamfer, a single radius measurement was recorded
for each lug on each bolt. In only one instance with one
lug was the radius specification (0.010 ¥ 0.005 in.)
exceeded, although all lugs were on the high side
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2)

of the permitted tolerance, varying from 0.012 to
0.014 inch on approximately 75% of the lugs.

Codes B and C. In comparison to Code A bolts, Code B
and Code C bolts appeared to incorporate a chamfer
configuration and two measurements were recorded for

each bolt, one normal to the bolt face and one normal

to the lug OD. Both measurements were taken at the point
on the lug face and the lug OD where the first indication
of a chamfer appeared. The angle of chamfer was not
measured and was not requested to be measured.

The results showed that all 14 Code C bolts and 10 of the 14
Code B bolts met drawing specifications. The 4 Code B bolts
which failed were below the minimum permitted depth of chamfer
(0.005 in.) and the Code B contractor provided 4 acceptable
bolts as replacement, It was also observed that approximately
85% of the measurements for the stripping lugs of Code B and
Code C bolts were on the low side of the permitted tolerance,
varying from 0,005 to 0,010 inch.

2.9.4.3 Endurance Retest Results, The results of test are summarized in
Tables 2,9-I1 through 2.9-V.

Rifle
No.a

A36
A37
A39
A40
A4l
A42
A43
A44
A4ST
A46T
A47T

A48T .

Total

Table 2.9-II., Summary of 6000-Round Endurance

Retest of M16Al1 Rifles

FF-1 FBR FF/BB FF/BOB FF/DF FJ Total
1 1
3 3
1 1 2
0
1 1
3 3
1 1 2
2 6 1 3 1 13
1 1
1 1
1 1
1 6 7
6 21 1 6 0 1 35

aThe letter T following the rifle number indicates that these rifles were
fired with the 4-to-1 mix of ball and tracer ammunition.
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Table 2.9-11 (Cont'd)

Rifle
No.2 FE-1 FBR FF/BB FF/BOB FF/DF FJ Total
B36 3 3
B38 0
B39 1 1 2
B40 3 1 4
B42 1 1
B43 2 2
B44 0
B45 5 5
B46T 1 3 4
B47T 4 4
B48T 1 1
B49T 0
Total 13 9 3 1 0 0 26
C37 3 3
C38 0
C39 0
C40 6 6
ca1 2 2
C42 1 10 11
C44T 2 2
C45 1 1
C46 1 1
C47T 1 1 2
C48T 2 1 3 6
C49T 1 4 1 2 8
Total 8 27 2 0 5 0 42

aThe letter T following the rifle number indicates that these rifles were
fired with the 4-to-1 mix of ball and tracer ammunition,
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. Table 2,9-1II. Parts Breakage During Endurance
Retest of M16Al Rifles

Rifle , Defective, Damaged,

No. or Broken Parts@ Round Count

A36 Extractor spring 5000

A37 Extractor spring 6000

A39 Extractor spring 6000

A40 Extractor spring 4000

A4l Extractor spring 4000
ba42 Trigger assembly 200

A43 Extractor spring 5000

Ad4 Extractor spring (2) 3000 and 2000
~ A4ST Extractor spring 4000

A46T Extractor spring 4000

A47T None

A48T Extractor spring 5000
CB36 Extractor spring 5600

B38 Extractor spring 4000
CB39 Extractor spring 5969
CB40 Extractor spring (3) 1780, 2220, and 2000

B42 Extractor spring 5000

B43 None

B44 None

B45 None

B46T Extractor spring 6000

B47T Extractor spring 3000

B48T None

B49T None

C37 None

C38 None

C39 None

C40 None

C41 Bolt ring 3000

ca2 None

C44T None

C45 Extractor spring 6000

C46 Extractor spring 6000

Bolt ring (3) 1000, 1000, and 2000

C47T None

C48T Bolt ring 3000

C49T None

agummary does not include bolt damage.
DThe defective trigger assembly resulted in a number of trigger return
failures until the trigger and spring were replaced.
CThe extractor springs designated by footnote c resulted in failures to
. extract and eject during firing and were replaced at that time; all other
broken extractor springs were noted during periodic maintenance
and replaced prior to malfunctions occurring.
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Table 2,9-IV, Summary of Magnaglow Inspection Results of .
Endurance Retest M16Al Rifle Bolts

Code A Code B Code C
Rifle Round Count Rifle Round Count Rifle Round Count
No. 3000 6000 No. 3000 6000 No. 3000 6000
A36 OK OK B36 R/L R+/L C37 OK R
A37 OK 0K B38 0K R/L C38 0K R
A39 0K cP ap39 CP/L - C39 0K R
A40 0K 0K ap39A R/L - c40 0K 0]'¢
A41 OK 0K bp4o R R/L c41 0K R
A42 OK CP B42 0K R/L ca2 0K OK
A43 0K 0K CB43 R/L R+/L+ C44T (0] R
Ad4 OK OK B44 L L+/R C45 OK R
A4ST OK OK B45 OK L/R C46 0K R
A46T 0K 0K B46T L L+/R C47T 0K R
A47T OK R B47T R/L R+/L+ CA8T OK R/L
A48T OK R B48T R/L R+/L C49T OK R
B49T R/L R+/L+

3The original bolt was replaced with the bolt from B37 after 3000 rounds;
the replacement bolt was numbered B39A.

Both ends of the ejector retaining pin hole were cracked after 6000
rounds.

CAll bolts were magnaglow inspected prior to test and no discontinuities
were noted except for B43 bolt which appeared to contain a small crack
at the rear of the left lug.

Note: Inspection abbreviations (CP, R, L, etc.) are explained in Table
2.4-1V,

Table 2.9-V, Summary of Cyclic Rate of Fire Data During
Retest of M16Al1 Rifles

Approx

Round Rifle No.

Count A36 A37 A39 A40 A41 A42 A43 Ad44 A4S A46  A47 A48 ézg

Initially 827 777 791 818 827 807 851 792 721 721 777 771 790
1000 905 862 901 883 871 818 914 0917 785 794 781 825 855
2000 920 861 919 884 882 884 899 903 832 825 798 823 869
3000 908 823 896 899 898 888 937 920 823 809 836 828 872
4000 903 868 922 880 919 894 932 916 803 857 901 857 888
5000 876 854 895 905 900 868 897 931 827 856 802 880 874

Average 890 841 887 878 883 860 905 896 798 810 816 831 858
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Table 2.9-V (Cont'd)

Approx
Round ) Rifle No.
Count B36 B38 B39 B40 B42 B43 B44 BAS B46 B47 B48 B49  Avg
Initially 817 811 858 775 835 781 820 799 826 848 821 860 821
1000 882 844 914 836 885 851 862 812 825 848 800 796 846
2000 908 861 910 804 848 844 825 788 862 923 824 819 851
3000 848 815 917 800 844 848 828 781 853 868 839 826 839
4000 866 813 905 798 844 793 769 788 814 846 830 839 825
5000 876 792 876 818 852 794 753 797 854 860 900 891 839
Average 866 823 897 805 851 818 810 794 839 865 836 838 837
Approx
Round _ _ Rifle No. _
Count 37 C38 C39 C40 C41 C42 C44 C45 C46 C47 C48 C49 Avg
Initially 836 878 855 815 886 843 810 844 843 792 796 827 835
1000 882 832 853 750 837 826 826 866 858 827 855 848 838
2000 818 846 877 786 882 793 794 856 880 779 785 8l4 826
3000 820 827 865 770 852 807 817 811 857 785 836 825 823
4000 807 829 841 762 877 809 793 810 825 785 833 3801 814
5000 809 833 856 771 882 826 846 766 835 825 852 832 828
Average 829 841 858 776 869 817 814 825 850 799 826 824 827

3Cyclic rate recorded for 18-round burst.

Note: Cyclic rate of fire recorded initially and after each 1000 rounds.

2,9.5 Analzsis

2.9.5.1 FBR Malfunctions. The data in Table 2,9-I,when compared to the
data in Table 2.4-1, show a marked reduction in the incidence of the FBR
malfunctions for Code A rifles. During the first 6000 rounds in the
original endurance test, 40 FBR's occurred in 42,000 rounds (7 Code A
rifles), while 21 FBR's occurred during the retest in 72,000 rounds (12
Code A rifles). However, 'in considering Code B rifles, no FBR's were
experienced with any Code B rifle in the first 6000 rounds in the
original endurance test while 5 of the 12 retest rifles experienced a
total of 9 FBR's. Somewhat similarly, Code C rifles experienced 11 FBR's
in 42,000 rounds in the original test and 27 FBR's in 72,000 rounds in

the retest.
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Due to the complex and apparently sensitive interrelation between .
the dimensions of individual bolt lugs and bolt catches some caution must
be used in reviewing these data; however, the following points are
considered pertinent:

a, Bolt catches in Code A rifles were of the 10° configuration
in the original test and of the 7° configuration in the
retest while bolt lug radius configurations generally were
comparable, i.e., tending to be on the high side of the
radius specification,

b. Bolt catches in Code B rifles were of the 10° configuration
in both tests, However, bolt-lug chamfer specifications
were below minimum on all original test bolts and somewhat
above minimum in the retest,

c. Bolt catches in Code C rifles in the original test were of
the 7° or less configuration, except C33 which was a 10°
catch but with incorrect hole-to-catch body dimension, and
were of the 7° specification in the retest. Ilowever, as
was the case with Code B bolt lugs, Code C lugs incorporated
a sharp-edged, below minimum chamfer in the original test
and were somewhat above minimum in the retest.

d. The points listed above suggest that bolt-lug configuration
is more likely to control the incidence of the FBR malfunctlon
than is the configuration of either the current 7° or 10°
catches, and that further investigation of both components
must be made if this malfunction is to be successfully
controlled in future production. It should also be noted
that MTD was advised by a Code A representative that the 7°
catches in this retest were "hand-crafted" catches altered
from 10° catches, and that every possible dimensional
advantage was included on these catches to improve FBR
performance. While this practice is entirely ethical in
keeping with the implementation of engineering order No.
82293, it should be demonstrated that the interrelation of
catch and bolt lug dimensions can be maintained on a mass
production basis.

In summary, it can be expected that the occurrence of FBR's is
likely to increase in any rifle independently of the current bolt catch
configurations, as the chamfer or radius dimension on the bolt lugs
approaches the maximum permitted, 0.015 inch, and the likelihood of bolt
catch override (FBR) would probably be somewhat greater with a rounded
bolt lug as compared to a chamfered bolt lug. In addition, the role of
the magazine spring should also be studied closely, as previously suggested
in paragraph 2.5, as the magazine spring and the cartridge follower
provide a vital link in eliminating both FBR's and double-feeds.
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2.9.5.2 Double-Feed Malfunctions, The data in Table 2.9-II, when compared
to the data in Table 2.4-I, show an unquestionably significant reduction

in the incidence of the double-feed malfunctions for Code B and Code C
rifles (no double feeds occurred in either test with Code A rifles).

During the first 6000 rounds in the original endurance test, a total of

118 double feeds occurred in 84,000 rounds with the Code B and Code C rifles
while only 5 double feeds occurred with Code B and Code C rifles in the
retest in 144,000 rounds (all five occurred with Code C rifles). The

data lend strong support to the contention that a properly rounded or
chamfered bolt lug aids significantly in overcoming this particular
malfunction, although it is important to note that apparently the most
reliable lug configuration, in reference to the double-feed malfunction,
would be a near-maximum radius, but that this configuration would be
expected to be the least dependable with reference to the FBR malfunction.

2.9.5.3 Reliability. The performance standards of purchase description
No. SAPD-253F provide the basis for the following analysis.

a, Rifles which failed to meet the reliability criteria of
SAPD-253F:

1) Due to excessive FBR's (no more than 3 per 6000 round
permitted).

(a) Code A, Nos. 44 and 48,
(b) Code B, No. 45.
(c¢) Code C, Nos. 40, 42, and 49.
2) Due to excessive failures of the bolt to lock (no more
than 2 per 6000 rounds permitted; scored as FF-1's in
Table 2,9-1): Code B, Nos. 36, 40, and 47,
b. Rifles which .met all of the reliability criteria of SAPD-253F:
1) Code A, Nos. 36, 37, 39, 40, 41, 42, 43, 45, 46, and 47,
2) Code B, Nos. 38, 39, 42, 43, 44, 46, 48, and 49.
3) Code C, Nos., 37, 38, 39, 41, 44, 45, 46, 47, and 48,
2.9.5.4 Durability. The following durability analysis was made

considering each individual rifle against the durability standards of
SAPD-253F:
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One magazine failure occurred during firing but beyond the .
250-round minimum life requirement (the failure was the same

as noted in paragraph 2.4.5.2a(1)). In addition, a defective

magazine spring was found in one magazine received with

rifle A44 (Figure 2.9-1); the magazine could only be loaded

with 19 rounds.

No ejector spring failures occurred.

Twenty-two extractor spring failures occurred in this
subtest and three of these occurred at 2000 rounds or

less (A44 and B40), In comparison to the original endurance
test, only Code C extractor springs continued to demonstrate
a superior and acceptable level of durability.

One "other-parts" failure occurred (limited to trigger spring,
disconnect spring, hammer spring, extractor pin, and extractor)
with rifle A42 when a trigger spring (and trigger) required
replacement after 200 rounds.,

Parts failures occurring beyond those permitted in the
"other parts' limitation were as follows:

1) Rifle Nos, C41, 46, and 48, broken bolt rings.

2) Rifle Nos. A39, A42, and B39l, bolt cracked at cam pin
hole.

lThe cracked bolt from B39 was subsequently installed in a
rifle at Rock Island Arsenal and fired an additional 3000
rounds. A metallurgical study indicated that as a result
of these firings the crack propagated from 0.028 inch to
0.150 inch on the cam pin hole ID, and from 0.017 inch
to 0.060 inch on the OD surface. A laboratory report
covering these firings is contained in Appendix I as requested
by AMCPM-RS (Reference 18).
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Figure 2.9-1. Top View Shows Defective Magazine Spring From A44;
At Center Is Normal Spring for Comparison., Defective Spring Is Also
Shown At Lower Left. . ‘
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2.9.5.5 Cyclic Rate of Fire, All 36 rifles met the requirement of 700 .
to 940 rounds per minute for each rate obtained. Cyclic rate performance

was comparable to that obtained in the original endurance test although

averages were somewhat higher during the retest with Code A and Code C

rifles,

2,9.5.,6 Statistical Analysis. As requested by AMCPM-RS (Reference 18),
the probable spread in malfunction rates for rifles from each producer
in the endurance retest was computed when applying a confidence level
of 95%., For comparison, data from the original endurance test was also
analyzed,

The data were transformed by a variance-stabilizing transformation
and the resulting data assumed to be normally distributed. The confidence
limits on the mean were obtained with the transformed data and these
values then converted to original data units by the inverse transformation,
A confidence limit on the standard deviation of the malfunction rates was
not obtainable due to the composite of distributions involved. However,
estimates for the standard deviation were computed from the data.

The analysis of malfunction rates is shown in Table 2.9-VI,

Table 2,9-VI. Analysis of Malfunction Rates
(Malfunctions per 1000 Rounds Fired)

Mean _ Standard
Rifle One-Sided Two Sided Deviation
Code Estimate MHu ul Hu Estimate

Endurance Retest, 6000 Rounds

A 0.49 0.63 0.13 0.70 0.61
B 0.36 0.46 .08 0.52 0.30
C 0.58 0.76 .14 0.84 0.58

Original Endurance Test, 1 to 6000 Rounds

A 1.55 2.52 .05 3.04 1.61
B 1.14 1,84 12 2,17 1.07
C 2,26 3.45 .60 3.93 1.83

Original Endurance TEst, 1 to 10000 Rounds

A 3.17 4,92 T2 5.65 3.02
B 1.20 1.84 .31 2.09 1.03
C 2.59 4,06 ° .48 4,69 2.33

(4 < Hu) = 0,95, one-sided. .
P (1< u < pu) = 0,95, two-sided.

146



2.9.5.7 Summary. Of the 36 rifles tested, all met the cyclic-rate-of-
fire requirements, 28 met the durability requirements and 27 met the
reliability requirements; 21 rifles met requirements in all three of these
categories. These rifles were as follows:

a., Code A, Nos. 36, 37, 40, 41, 43, 45, 46, and 47,

b. Code B, Nos., 38, 42, 43, 44, 46, 48, and 49,

c. Code C, Nos. 37, 38, 39, 44, 45, and 47.
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SECTION 3. APPENDICES

APPENDIX I - TEST DATA

DATA PAGE
ENDURANCE TEST, ROUND-BY-ROUND DATA Tad
ENDURANCE TEST, CYCLIC RATE DATA 1-42
INTERCHANGE TEST 1-52
INDIVIDUAL TRIGGER PULL DATA 1-63
REPORT BY AMSWE-QA ON REJECTED RIFLES 1-64
BORE MEASUREMENTS OF 6 CODE C RIFLES 167
- AMMUNITION INSPECTION REPORTS 1475
DCAS TARGET DATA FOR CODE A AND B 1475
APG TARGET DATA 1-77
RELIABILITY/DURABILITY REQUIREMENTS, SAPD-253F I-113
MAGNAGLOW INSPECTION OF RIFLE BOLTS I-115
DISPLACEMENT - TIME DATA - I-130
SPECIAL FIRING TEST DATA 1-183
METALLURGICAL REPORT FROM RIA 1-187
LOW TEMPERATURE TEST DATA 1-194
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3| 79 | £S5 781 518 828 | 844 8§45

4| 7%¢ 563 779 £23 27 £59 240

Sl 789 | 847 783 | §/3 S06 | 8385 | 240

¢ 796 | 41 | 776 | 227 | 808 ‘230 | 823

71 ol | 847 759 | a0 o2 | a5 | g/¢

gl 788 | 44 56 | 818 | Fol | §4¢ | 347

ol 786 | 838 | 7585 &5 | 797 | 544 | 429

| 788 | &£51 52 | Kol §08 | 238 | ga5
r’f/e‘w:{ar 793 250 774 | B/9 513 4 835
C-28 |0-2% |(-30 |C-3] [C-32 [|J-33 |C-34

1| 722 798 74/ L1858 | &27 ga2 Va1

2| 23 767 747 | 4ol 778 | gay 794

3| 730 758 7! 220 758 g/3 79/

41 711 758 778 g0l 770 gay 758

sl 737 775 753 | 813 770 772 %7

¢| 708 737 724 206 764 792 79/
ARNIE? 750 %5 | 806 762 | 75¢ 76/

g\ 707 752 | MR g08 757 | 783 79/

g\ 707 758 772 gl 753 | 222 78¢

0| 707 747 756 796 747 | 767 786
Averase | 717 760 | 757 | gog | 77/ | 795 | 78%
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ENDURANCE  TEST
@ [HOIVIDUAL CYCLIC RATE DATA- FROM 7001 To 8000 FOUNDS

Cyctle M e M| | | |
4-29 la-30 1p-30 |4 32 [4-33 |4-34 |p.35
" zse |93 [%on %789 |*sn |%@is %220

/
al 703 | 713 772 743 | 781 770 789
3| 723 | 7¢ 788 733 | 79/ 7647 | 743
4| ¢90 21 | 776 720 | 746 | 756 775
sl 7276 734 75% 749 778 750 753
ARAZER BN, 746 7/ 768 750 775
AWAZ 729 784 724 7250 | S04 74/
gl ¢33 21§ 752 | 720 783 | 7258 | 72728
2| ¢95 | 726 753 73/ 754 731 7255
0| ¢4 731 7255 | 753 7647 | 773
Average | 708 746 7270 734 774 767 770

B-29 | B-30 |B-3/ |B-32 |B-33 | 5-34 |5-35
oo |%g93 | wh 's35 "o |“9¢7 |“883
g06 257 | 7649 | 509 Sl | 859 | &22
S04 | 853 | 722 | 8/3 | 822 | %471 | %08
215 | 836 | g | S0 | Z02 | 843 | fof
g5 251/ 786 g6 | §09 | 871 772
Y08 | 42 | 755 | 750 794 | 855 | 784
gI5 S6/ 720 | 797 7?9 | &6l 79/
T‘W 953 | %7 799 756 | §49 791
523 569 788 SO0 794 | 831 804
$7/] g4 | 7728 | 799 | 792 | AR | &%
Averqge Sl 245 774 K06 S04 858 | 807
r.ag lebay |0-30 10-31 |C-32 10-33 [(-34
@593 |5gz7 |*74¢ |®s57 |*#29 '857 [*825
718 | 744 | 7#¢ | KoF | 758 | 773 715 r
7/0 747 | 746 516 762 | 794 | 778
707 | 747 | 749 799 7462 | 747 772
700 740 | 740 505 756 | 773 770
§72. Vugpe | 753 ) 176 744 | 43 764
700 | 720 734 | Jol | 792 | 7¥E3 783
76 | S0/ 74! | 7725 | 743 | 757 773
714 | 727 736 | 802 747 | 783 752
. Jol 483 | 733 | 724 | 747 | 747 | 77 | 742

Average| 707 752 7¢0 | 8¢l 763 77¢ 78f |
) I1-49
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ENDURANCE TEST
INOTVIDUAL CreLic RATE DATA— FROM 800! To 9000 RouviDS

0727277 T E—
K¢l

%ﬁ
(’;,cé/ié. ) /}é’e/yt’:- !
A-29 14-30 |4-31 |A-32 |A-33 |A-34 |A-Z
I 728 | 780 749 753 | &9/ Ko7 | Kol
2| 73/ 726 137 729 776 747 758
3 773 | 734 730 703 | 754 749 765
4| 727 726 743 724 | 756 NA 742
Sl 736 747 741 741 761 780 | 759
6| MR 720 736 734 | 776 759 | Lol
7l 70 719 738 74¢ 764 767 | 772
gl 683 727 | 740 V74 769 747 | 783
2| 714 | 4698 750 737 755 7¢l | 755
/0| 707 70 & 737 703 746 753 | 7645
dverage | T8 | 728 | 740 730 768 764 | 772
G-29 |5-30 |5-31 |B-32 |G-33 |G5-34 |B-35
/| 808 | 649 783 | 8oz 776 | 845 | £53
2l 788 825 | 74/ 784 796 | 840 g67
3| 809 847 765 | 8L | 896 | 849 867
4| 79/ F32 755 bS04 - 1/4 832 g7
J| 808 NA 762 | 418 S/8 | 832 | 847
6| 783 | 831 764 798 8// 842 | 83¢
7| 80/ 847 775 | 786 | 8/8 | 838 | 840
gl 778 | 89 755 | 788 798 | 83¢ | 838
9| 798 83¢ 772 794 747 844 834
0] 786 | 8285 Jex | 783 | 783 | 849 | 828
Arerage| 795 | 836 | 765 | 798 80l | 84/ | 847
-28 |(-29 |C-30 |0-31 [(-32 |0-33 |C-34
/| 702 786 | AR | &0/ 792 | 8I8 799
2| 702 734 723 | 8l6 778 | Bas | Bo?
3| 720 748 727 | 8ax 760 | 806 | 8/3
41 ¢94 | 731 | €99 798 784 | 789 | 808 .
r 1 700 765 | 69/ B804 79¢ | 798 | 409
6| ¢83 746 | 720 | 796 758 776 784
7|1 693 759 | 702 | 802 791 781 776
g| 684 | 733 750 792 756 762 | 772
7| ¢98 | 744 | ¢7? | 79/ | 7¢7 778 | 7728
/2 703 | 730 700 | 778 764 749 8 |
/qyerafr: 678 /18 7/0 c?dg) 776 788 7’7/ | |



FNOURANCE TEST

Q@ INOIVIDUAL CrcLiC RATE DATA=— FROM 2001 10 /6000 KOUNOS

;A@_ A/%gr RECORDED 2
C- C‘/:.'ffém /9/ A’Me s 1

|

o A-29 |A-30 | A-31 232 |A-33 |A-34 |A-35
11623 |*747 |*755 |*726 |*724 [*9/2 | 232

21 291 737 734 708 778 815 728

3N 7725 | 743 | 741 | 743 | 188 | 79¢ | 7%4

4| 756 707 78/ 7/2 7417 788 75¢

S| 761 746 772 756 792 784 | 750

ol 756 | 743 | 7w 700 | 773 | 7% 75%

7| 741 729 780 726 781 728 776

8| 784 R 773 733 772 78¢ 755

¢l 780 7/ 749 74 772 759 TR

10| 761 716 784 723 768 758 748
/rfrffe 773 | 731 | Jée 73 7726 | 7985 | 722/
(-29 |\f5-30 |F-31 |B-3 fg-33 - 34 | G35
| e3¢ %83 (%792 |“rr %801 |67 913 |

2| 04 | 849 794 | AR | Boo | 853 | &3

31 809 | 878 | &9 |“778 | 806 | 859 | 853

4| 8/3 847 809 | 772 | Boa | 851 | gar

s\ 808 | 871 | So¢ %784 | Soi 853 | 842

ol o9 | 84S | Bo4 | 784 | S0 | BEF | §42

71 807 | 8¢l 794 (%773 | B06 | BST | F49

gl 804 | 853 V7 759 | 794 | NAF | Sac

9] 801 863 | 801 %786 | ol | S | 544

/5| 801 853 | MR 776 | 794 | MR | &S
Average |807 | 862 | 800 | 778 | 802 | 857 | &%é
rg_:zz? ¢-29 |£-30 |(-31 |€-32 £-33 10-3¢
%727 (%773 %762 |“s6¢#0 |“808 |“s503 | 583

al 707 | 723 | 7131 | 804 759 | 781 | 794

I\ 75 | 738 | é88 | 7% 71 | &N 794

4| ¢80 7/8 7/0 | 18/ 734 | 780 | 795

5| 702 737 | 499 | 79/ 741 | &6 | 792

sl 682 | o2 | 729 | 781 724 | 776 | 77
71499 749 | 707 | 804 756 | Ko | 779
glér? | 722 708 | 75 7/18 | 781 | 773

71695 74¢ £ | 804 747 | Koé | Kol
ARA L 724 7/ | 818 V/ks 792 776
Average | 70 737 7/4 8?3_‘1 7% 890 _ 799




INITIAL INTERPLANT INTERCHANGEABILITY TEST

PERFORMED AT ROCK ISLAND ARSENAL
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TNTERPLANT INTERCHANGEABILITY TEST

"1. PURPOSE: This document prescribes the procedure for accomplishing the
Interplent Interchangeability Test for Rifle, 5.56mm, MLGAL.

5. APPLICABLE PUBLICATION: SAPD-253F, Rifles, 5.56mm: M16 snd MIGAL, dated .
22 November 19€05. e “" | it Jn

3. REQUIREMENTS:

: 3.1 Each rifle submitted for this test shall have successfully completed g
211 epplicable requirements of SAPD-253F. gar N . e Sh BT

- 3.2 Each rifle prior to end following the interchenge shall be examinedH,:""
. by the testing agency in accordance with SAPD-253F for the following: 'I-'

3.2.1 Headspace

3.2.2' Firing pin indent

3.2.3 Trigger pull

3.2.b. Functioning

3.2.5 Targeting and Accuracy

the manufecturers neme; weapon serial number, and weapord test number. T

3.3 Results of-all exeminations taken in 3.2 shall be recprded along with

3.4 A1l test rifles shall be returned to their original configuration (i;e.,~

“rifie No. 1 with No. 1l parts, see inclosure . 2) following completion of The test - .

and tested in accordance with paragraph 3.2 ebove prior to return shipment to .
the respective manufacturer. el . Yt RE) TR R e

L. PROCEDURE: Rifles shall be tested for interplant interchangeability of parts k
by disassembling and reessembling the parts using the pre-arranged system (see
inelosure 1). Interchange of perts’ shall be accorplished by dividing the parts
of each rifle into 15 different groups of non-mating parts as shown in the -
attached parts distribution scheme inclosure 1. Groups of perts from the first
vifle shell be taken in order and pleced in trays 1 through 15; groups of parts
from the second rifle shell be taken in order and placed in trays 2 through 15
to 1; groups of parts from the third rifle shall be taken in order aand placed

in trays 3 through 15 to 1 to 2; and etc until all 15 rifles are disassembled 4
into 15 different trays. Disassembly of rifles produced by different manu-

- facturers shall be programmed in accordance with the sttached Interchange Pro-

' cedure (Interplant) inclosure 2. ~ .~ L SO

o B e ;" In the event that parts marked
(¥) in the parts distribution scheme are rendered.unserviceable by disassembly,
these parts shall be replaced without penalty to the interchangeability test.
However, & recdrd shall be kept of all parts repizced. The rifles chall be
reassembled using only those parts which are in the same tray.
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-

'PARTS DISTRIBUTION SCHEME FOR

" -~ INTERPLANT INTERCHANGEABILITY TEs'r'
!ﬂ.6u RIFLE

Group I

" Takedown Pin Detent (61698)

- . Receiver - Upper (62278) :

. #Rear Sight Windage Drum Pin (95101) . .'
Magazine Catch Spring (61759) .
Trigger (61955) P

#Socket Head Cap Serew (Key) (92201)

- Grdup T

. Group II
Rear Sight. Detent Spr:lng (61754)

" Barrel & Sight Assy (Barrel 62181, Barrel

Extension 61575, Barrel Indexmg Fin
" 61671, Front Sight 62068, Taper Pin
. 62086(2), Hand Cuard Cap 62087)
E::t.ra.ctor Pin (61563)
" Butt Cap Screw (92601)

: *Iockwasher (90001)

Groug Iv

--Bolt (61533) with Bolt Ring (6151,0,3 pcs) Takedown Pin Datent Spring (61692)

Bjection Port Cover Pin (61658)
end #Snap Ring (90402)
Front Sight Detent (61705)
#Trigger Guard Pivot Pin (95106)
Trigger Spring (61657)
Takedown Pin (61655) N e
Magazine Catch Button (62032)

Group V

Butt Stock Assembly Complete (62302)
Ejection Port Cover Spring (61518)
Hand Cuard Slip Ring Spring Assy (61962)
'ﬁn.]ector Pin (95102} :
Disconnect (6233L4) S e
Plunger Assembly (62266) .

; Groug VIiI

Rear Sight Spring (61708)
*Pistol CGrip Screw (92701)

CGas Tube Assembly (61645)
Hammer Detail Assembly (62317)
Firing Pin Retaining Pin (62335)

Bolt Catch Plunger (62178) . Voo

- Pawl (62269)

T : -.'rrigger and Hammer Pin (61654 (2)

. Bolt,
o Bolt Catch (62301)
s P‘ist.ol Grip (62194)
3 '*Pa.wl Pivot Pin (95113)

Bolt Carrier (62274)
- Hand Guard Slip Ring (61501)

Ejector & Safety Detent Spring (61569) |

Group VI

 *fland Cuard Snap Rm%'stsmos)

Spring, Discomnect (61925)
¥Front Swivel Pin (95103)
Cam Pin (61704)

Group VIII

.~ Firing Pin (62294)
#Gas Tube Pin (95108)

- Hand Guard Assembly, L.H. (62196)
Flash Suppraessor, Lock Washer (62126)
Bolt Catch Spring (62177)
Automatic Sear Pin (61615)
Pawl Detent (62270) = _

1254,



 #Bolt Catch Pin (95105) v Extractor (61562) w/sp ring (61568)
. . Hammer, Spring (61697) . . .+ Rear Sight Detent (61755) )
. Safety (61959§ o S % Trieger Guard Assembly (61970)

Bolt Spnng (50381) - PP 7" Automatic Sear Assembly (61622)

- Key (61547 Ragers Action Spring (61581)
Safety, Detent (61785) s s atE g
. : Plunger Spring (62271 B
o erepxc . . growp X
* Lower Receiver (62222), Receiver {2 i Ejection Port Cover Assy (621.12)
‘Extension (61574) & Remaining Parts =~~~ Barrel Nut (61902)

"~ (Retainer Buffer 61582, Spring Bui‘fer i h‘ont Sight Detent Sprlng (61709)
Retainer 61694) ] e
Front Sight Post (61706

| Group XIIT . DL oy i Group XIV

Magazime Catch (61604, ~ . - .  Ejector (6156L) -
Front Swivel (62280) w0 .. s Flash Suppressor (62348)
Buffer Assembly (62339) @~ - - . Rear Sight Windage Screw (61702)
Rear Sight (61700) . - ‘Recelver Pivot Pin (62221)
Group XV ; oo '

Charging Handle Assembly (62290)
“<*Hand Guard Assembly, R. (62198)
Rear Sight Windage Drum (61703)

1488 -
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RIFLE

RESULTS OF TESTING PRIOR TO INTERCHANGE.

2. Firing Pin Indent - okay
3. Trigger Pull - okay
4. Function Firing - no malfunctions

5. Targeting - okéy

157

No. e coLT H&R RATE ACC.
1 3,000,038 833 3.0
2 .. 1,289,399 802 1.8
3 2,000,085 g3 L.l
B 1,283,769 804 2.2
K “ | 2,000,052 842 1.6
6 3,000,082 838 3.8
7 . CoE 2,000,164, 856 3.3
8 3,000,061 | 868 3.0
9 1,286,945 801 35
10 3,000,027 849 2:3
1 2,000,181 812 3.7
12 1,282,292 825 1.6
13 L 2,000,140 857 4.C
1 1,293,993 81 3.7
15 3,000,050 ) 855 3.6
NOTE: 1. Headspace - okay



RESULTS OF INTERCHANGE OF PARTS -

1. Rifle No T:

a. Comment. During disassembly of Rifle Number 7, it was noted that the
takedown pin (P/N 61655) was difficult to disassemble.

b. Examination. Selected dimensions of the Lower Receiver (62222), Upper
Receiver (62278), Receiver Pivot Pin (62221), and Takedown Pin (61655) of
Rifle 2,000,164 were measured with the following deviations noted:

~ Component Characteristics Deviaiiﬁgﬂﬁéasunements
Lower Receiver Location Takedown Pin Hole 6.378
location Pivot Pin and
Takedown Pin Holes .255
Upper Receiver Pivot Pin Lug = AA.006 .012
Takedown Pin Lug = AA.006 .011
Pivot Pin Lug Hole Location 2547
Pivot Pin Hole 11T .0005 .00kY
Takedown Pin Hole 11T .0005 .002
Takedown Pin Hole width .2522
Perpendicularity Pivot Pin
Hole to /[-P-/ .0k0/10"
Receiver Pivot
Pin- ) None
Takedown Pin - ~ . - None
. _
Page 1 of k4
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2. Test Rifle No 2:

a. Comment. During reassembly of parts (Test Rifle No 2), the Takedown
Pin (P/N 61655) required heavy thumb pressure to be properly assembled.

b. Examination. Selected dimensions of the Lower Receiver (62221 of Rifle
2,000,16L); Upper Receiver (62278 of Rifle 1,289,399); Receiver Pivot Pin (62221
of Rifle 1,283,769); and Takedown Pin (61655 of Rifle 3,000,050) were measured
with the following deviations noted:

Component ' Characteristic ngiéfing M;;éﬁféméﬁts'
_ Iower Receiver Location Takedown Pin Hole 6.378
Location Pivot Pin and
Takedown Pin Holes .255
Upper Receiver Rivot Pin Hole 11T .0005 .0Ql5
Takedown Pin Hole 11T .0005 .0007
Lug Width (2Lugs) 4975
Receiver Pivot
Pin None

Takedown Pin None

3. Test Rifle No 3:

a. Comment. During reassembly of perts (Test Rifle No 3), the Takedown
Pin (P/N 61655) required heavy thumb pressure to be properly assembled.

b. Examination. Selected dimensions of the Lower Receiver (62222 of Rifle
3,000,061); Upper Receiver (62278 of Rifle 2,000,085); Receiver Pivot Pin
(62221 of Rifle 2,000,052); and Takedown Pin (61655 of Rifle 3,000,038) with
the following deviations noted:

Component Characteristic Deviating Mggsuréﬁ;hts
Iower Receiver Iocation Pivot Pin and
: ) Takedown Pin Holes 2455
Upper Receiver  Takedown Pin Lug Hole
ILocation .2hg
Receiver Pivot
Pin ' - i : None
Takédown Pin None
L ] .
Page 2 of L

I1-59



4. Test Rifle No 3:

a. Cgmment. During reassembly of parts (Test Rifle No 3), it was noted .
" that the Slip Ring (P/N 61901) would not properly assemble over the Handguards
(P/N RH, 62198) and IH, 62196).

b. Examination. Selected dimensions of the Handguard Slip Ring (61901 of
Rifle 3,000,038); Handguard Assembly, RH (62198 of Rifle 1,283,769); and Hand-
guard Assembly, IH (62196 of Rifle 2,000,181) with the following deviations
noted:

Component Characteristic Devia%ﬁ;;‘ﬂéésﬁrements
Handguard Slip Ring _ - None
Handguard Assembly, ' : oo
Right Hand Slip Ring Surface 1.766 ;
Handguard Assembly,. i
lLeft Hand . Slip Ring Surface 1.781 :
Angle 820

5. Test Rifle No 10:

a. Comment. After reassembly of parts, it was noted, during accuracy
firing, that the Upper Receiver appeared loose in relation to the Lower
Receiver.

b. Examination. Selected dimensions of the Lower Receiver (62222 of Rifle
3,000,050); Upper Receiver (62278 of Rifle 3,000,027); Receiver Pivot Pin
(62221 of Rifle 1,282,292); and Takedown Pin (61655 of Rifle 3,000,061) were
measured with the following deviations noted:

Component Characteristic Deviaiing Measurements
Lower Receiver Locatgbn Pivot %in and
Takedown Pin Holes .251
Takedown Pin Hole | AH .00k
Pivot Pin Hole_L_Aﬁ .006
Upper Receiver Pivot Pin Hole 11T .0005 .002
Receiver Pivot Pin _' | None
Takedown Pin : None
o
i Page 3 of L4
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6. Test Rifle No 11:

a. Comment. During reassembly of parts (Test Rifle No 11), it was noted
that the Slip Ring (P/N 61901) would not properly assemble over the Handguards

(P/N RH, 62198 and IH, 62196).

b. Examination. Selected dimensions of the Handguard Slip Ring (61901 of
Rifle 3,000,061); Handguard Assembly, RH (62198 of Rifle 1,282,292); and Hand-
guard Assembly, IH (62196 of Rifle 1,283,769) with the following deviations

noted:

Component Characteristic
Handguard Slip Ring

Handguard Assembly, .
Right Hand Slip Ring Surface

Angle
Handguard Assembly, _ ‘
Ieft Hand Slip Ring Surface
Angle

Deviaﬁihg'ﬁéésﬁféﬁeﬂis

None

1.769
82° 30!

1.778
78°

NOTE: During reassembly of parts, the Hammer, Selector, Trigger, Trigger Spring,
Sear Assembly, Disconnect, and Hammer Spring of Rifles 9 and 10 were found

in the same container.

I1-61
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RESULTS OF TESTING AFTER INTERCHANGE

TEST RIFLE RATE OF
NO. FIRING PIN INDENT FIRE ACCURACY
w/TRIGGER __ w/o TRIGGER

1 .022 .00L5 810 2.4
2 .022 .005 778 3.5
3 .020 - .005 832 3.4
L .023 .003 790 4.8
5 022 .005 822 3.0
6 .021 .0035 813 3.2
7 .0225 .0015 g0l {‘_;: 2
8 .022 .005 795 3.5
9 .023 .003 837 3.6
10 .023 L0045 800 L.5
11 .023 .004 799 1.7
12 .021 .00L 8 3.7
13 .023 . 004 838 g:g _
1, .022 .0035 775 3.6
15 .023 .004 868 3.3

NOTE: 1. Headspace - okay
2. Trigger Pull - okay
3. Function Firing - no malfunctions

L. Targeting - okey, except test rifle No 8 shot 8 to 10 inches
to the right
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DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY WEAPONS COMMAND
ROCK ISLAND, ILLINOIS 61201

AMSWE-QA FEB 1L 196%

SUBJECT: M16Al Initial Production Test and Comparison Test

Commanding General

U. S. Army Test and Evaluation Command
ATTN: AMSTE-BC

Aberdeen Proving Ground, Maryland 21005

1. Reference is made to our message No. 2748 dated 31 Jan 69, subject: M16AL
Rifle Initial Production Test (Project No 8-9-0200-25) and Comparison Test
(Project No 8-$-0200-27).

2. Forwarded herewith are results (Incl 1) of rifle inspection performed at

Rock Island Arsenal's Metrology Laboratory on 1 Feb 69. Inclosure 2 provides
measurements made on the Frankford Arsenal firing pin indent fixture, and the
Aberdeen Proving Ground maximum and minimum headspace gages.

3. The rifle components and gages were returned to Aberdeen Proving Ground
on 2 February 1969 by a representative of Rock Island Arsenal.

L, This Command has taken action to provide Aberdeen Proving Ground with
replacement parts for those components containing the discrepancies noted
in Inclosure 1.

FOR THE COMMANDER:

2 Incl C. A, MacLEOD
as Chairman, M16Al Rifle Task Group
Quality Assurance Directorate

CF:

CO, Aberdeen Proving Ground
ATTN: STEAP-MT-TI w/incl

C0O, Rock Island Arsenal
ATTN: SWERI-QA w/incl
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_Inspection Performed at RIA Metrology Lab (1 Feb 69)

l. Characteristics.

a. Rifle'headspace

b. Conc. of Chamber diameter to bore
¢. Chamber rear body diameter

d. Chamber body diameter

e. Chamber neck diameter

f. Chamber second shoulder depth

g. Chamber bullet seat depth

h. Chamber first shoulder depth

i. Visual of Chamber (bore scéope)

23 Results.

The rifles were inspected using certified gages for the above characteristics.
Characteristics were acceptable, except as noted below:

Rifle : Comments

c1 Bad Finish in Chamber

c2

c6 Chamber body scored

Chamber first shoulder very rough
c12 Rejected by gage for characteristic 1lb above
c17 The bolt face has a 1/32" step at .377 dia. (Ref 380 + .005 dia)
1t face concave
c18 First shoulder of chamber has tool tear i
e |
a5 035 " Rejected by gage for .characteristic 1h above . .

"Bad finish in Chamber

B21 First shoulder very rough
.+.130R omitted at first shoulder and neck dis.
Annular tool rings in chamber body

B23 : Pronounced.annulgr rings in chamber body
e ... Chamber first shoulder very rough e

B28 _

.,Incll' " ' _
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Measuremen de at RIA Metrology lab (1 Feb 6 : .

| F:l;fi_gg Pin In@eﬁt F_;:Lx,tﬁré

Required Ty ~ Actual
1.437 + .001 1,442
14640 + .0002 14655

/2502 JOOL  n# -~ B . 2485
8489 T.P.I. (caleulated) 8500
(3530 POL o o s e e 51y
3765 % L0005 =" v+ m e gy
A48hg + 001 8L

Headspace Gages

Required _ Actual
Min Gage 1.4646" 1.4660
~ Max Gage 1.4706 ) 14717
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MULTIPLE STARGAGE MEASUREMENTI& INSPECTION DATA FbRH

| 5.56 MM Barrel
atl . nc [9) wuz—m-m——————-_
Rear Face |"20% B3| LANDS ,2190" Grooves .2235"
A nfjggrgl Suppress=zon Vert. Hox. Vert, | Hor, |
(™)

12 20, .35 |+t ooed-l.0nn0 [£0006 #0008
) 19,70 2.00 3 2 1 /A
5 < 17.70 11,00 9 = A pn-y 7 Ly
3 ¢ 16.70 5400 2 3 2 L1

' 19,70 6,00 = O ONG= 2 le )
N 1,70 7.00 M, 040821 o000 A Y
~ 13,70 8,00 L oandl=,1000% lo. <=
12,70 9,00 fe) | Nz &
! 11.70 10,00 -0 L ] L &
179 10,70 [ 11.00 -|+. 000] 4- 2 b
v N 9.70 | 12.00 ] 6 ~7 f
= =) 8.70 | 13.00 2 X L 2J
s D 7.70 | 11,00 __|=. p oo™ Z A R
< o 6.70 15.00 H~, O 00| L & 3
5 N 5,70 16.00 | < b (e
E 23 L7201 17.00  |—.000] % i V=
; s 3,70 18,00 J| “r b s
g 3-35 13.35 l’ LS .7 L3
2 2.85 | 18.85 2 5 7 7
2.60 19,10 = Q060 3 DD H0007 4rin 0.4
|
p—q‘ BORESCOPRE REMARKS:| 212 curm g spd e Vel map ks e e
bolle bt gda . ./-’Gb"' capni o "g.‘)faf‘:‘i pph YA, faw
OMYD hab )l RBRaLE :
g g :
[=] = Le ] ¥
g g
&
5’!0
of W
' B
] | o
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ol ™ | %
gl o~
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e 3
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E S Il’
2 S [ i
v = O —
—
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FQRM

] 5,56 MM Barrel
L »
memw.gm_f;&m_munnﬁ In QU of—an Inch,
Rear Face |"27¢ Of 1 LANDS .2190" Grooves .2235"
pf Barrel Yert. Hor. Vert. Or,
o £ "

1% 20, 1.2S |+ 20031 #0002 14,000/ |+.2002.
= 19.70 2,00 [ / / [
2 18,70 3.00 / / | Z
& ~ 17.70 | 1,00 / / iz =
S 1 E 16,70 5.00 —-109a/ | 1+ 2220 /

15,70 6,00 0220 / @,
nN 14,70 &00 7] [ |~ m30/ /
2 13,70 .00 - 0990 3 222 0 l—p002/
N 12,70 9,00 |4, o702 2|4. 000/ |#.000 2]
11.70 10.00 i 2 2 /
N> 10.70 | 11.00 / { / 2
o~ 9.70 12.00 / / =7 2z
g N ™ 8.70 | 13.00 / / / 2
3 R 7.70 1,00 —,000 2 / / 2
< = .70 | 15.00 |+, Z2coa- / / V.l
S & - 5.70 | 16.00 2 3 / /
= o L.70 17.00 2~ 2 { /
: s 3,70 18,00 2~ 2 / /
s 3435 18,395 20 2 z 2
g 2.85 | 18,85 2 Z Z 2
2.60 [ 19,00 HWicZd2 24,0003 WanpL 2000 2.
©J| BORESCOPE REMARKS:| ci@cum Elievef 3t ]-Sun] milp ke Foedve hrot
ﬁ 2 orm S ileiant of] ol o a [ o mu27l1? = A
o = 4 Lioht loaleesw dd padibs 2 hap et
g g oub Impilly 2we |7
2%
=]
0
I
o lo
ol BE
n 6|
sl o~ ]
30 B
OB
= &l S
W HE
-~ "y
~
> G
£ 3
o e
E| 35
o) s
mn [*¥)
n E:?

STEAP-DS Form 106 (Part I)
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I-68




| : 5,56 MM Barrel

MULTIPLE STARGAGE MEASUREMENT I& INSPECTION DATA FC)RM

i ::,,mm::
ar Face %&:ag LANDS .2190" Grooves .2235"
5 { IBﬁtrﬁl Suppresgod Vert. | Hor. Yert. Hor.
: g 20, Ya XS, 4. Q0032+ 0002 14,0003 +. 00203
19,70 2,00 3 3 2 _ Z
£ 18,70 | 3,00 Z / : /
] 17.70 .00 | ] 2 /
3 : 16,70 5.00 NeXeYolel / / /
9 19,70 | 6,00 | al=1000]| 0040 /
g \ 11,70 7.00 0 ! )
'~ 12,70 9.00 1020 2145 402 /-, 050 ) )
~ 11,70 10.00 [ | . poesl | g0 o ]
' 10.70 11.00 200 0 ) !
N 9,70 ! 12,00 O =y 00923 4500602 /
& N 8.70 13.00 ey AT YY) / l
2 5 N 770 14,00 e, n a2 0 / /
g > 6.70_| 15.00 2t i 02 / %
= S 5.70 | 16.00 3 2 / Z
£ £ L.70 17.00 2 2. -2 i
: SN 3.70 | 18,00 Z Z.e X
w 3,35 18,35 2- : 1- i
g 2,85 18.8% 2~ 2 ' 2 2
2.60 19.10 430002470005\t LoDl A \GHDT
) j
N =1
- | Q| BORESCOPE REMARKS:| 01t eyumElrendia |l I~tool madbs darabie b auis
< Lo, S¥eient of Crorm¥ybse - g Tl |
4 5 A . Jhaht Calbow e praile sa) Olissw bov
E oy AUd mmabd  RedE )
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A =
= 9
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

| 5.56 HHIB“PG]- ' | .
Wﬁﬁ_f_mmnwm
Rear Face |"20° 0f 1 LANDS ,2190" Grooves .2235"
f Barrel |Suppressor Vert. Hor. __Vert, Hor.
[- 4 . )
|E 20, 1.35 | . 00001=,000/]—=.0002]=-,0022,
- 19.70 2,00 Y=Y X1 / / 1
g 18,70 - 3,00 _:ﬁﬁa | 1 0040 /
7 17.70 L.,00 - | o, /
& 16.70 5.00 21— 000/ ] /
19.70 6,00 2 / 2 2
0 15,70 7.00 2|+, 000/ /
«— 13,70 | 8,00 [ - / /
) 12,70 | 9,00 W-X-X-1EW NN iy i ¢
J 11.70 10,00 [@) / / /
e 10.70 | 11.00 - 0002. / / /
A I~ 9.70 12.00 / 3 / /
& Ea ke 8.70 13.00 / 32 / /
S BB 2% 7.70 | 14,00 [+ 000/, 2040 / /
5
« o N 6.70 | 15.00 / o / /
3 w N £.70 16.00 / H.000] / !
] = L.70 17.00 { / / /
- & 3.70 | 18,00 ] / [ ]
w 3,35 18,35 / / [ | B2 D
g 2.85 | 18,85 / (] + dg0d 3]
RS
(¥ | BORESCOPE _REMARKS:| @ 1f cuan Hperddis|l ~teol pndx ko< YHheove houy
<  pony, S Artant of cbasbl-e ~4s mov = le-
- w sl vaht Clilr Looa o | srimife, g O hyontinX
g g"; HAND MmN RoNE
i
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£ '
5|k
. S
v | &
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~— Y
)
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

l 5,56 MM Barrel
e QUL o an dnch. ——
Rear Face "2 0 LANDS _.2190" Grooves .2235"
4 of _Bgrel Yert. Hor. Vert, Hor,
3 20, 1.35 [+.0002 (4000 2|~ 0002(- 000/
" 19,70 2.00 3 | l+. 0001 ]
2 18,70 3.00 1 2 | 1+ 000/
% 17.70 L.00 1 2 ) /
b 16,70 5,00 2 P2 / !
15,70 6,00 2 1] .0000 1
& N 11,70 7.00 I I 1-. 0003 /
: 13,70 8,00 ] 1| .6060a [
12,70 | 9,00 / | b 600/ /
~ 11,70 | 10,00 7 2 / z
R 10,70 [ 11.00 2 2 / 2
s 9.70 [ 12,00 2 ! 2 2
& 3 S 870 [ 13.00 2 ] 2 z
= N 7.70 111.00 3 2- -4 2
g m 6.70 | 15.00 3 2 2 2
E & 5.70 16.00 3 2 2 )
3 i L.70 | 17.00 4 2 2 2
- S, 3.70 | 18,00 3 z 2 2
w3 3,35 | 18,39 3 2 2 2
g 2.85 | 18,85 2 2 2 2
2.60 19.10 +.0002 |+ ,0002 140002 #DP02
(?’ BORESCOPE REMARKS:|Cit cum e epid i3 8t —Foo dat s ~AArsiG b
% -ﬁ.r»\‘ el ‘RIQP # (',-F SN rd\bl_-f‘l s _ / ;
) » Moz ld smpide L aht Cab b e ':--)J-‘_'.!’!?. 20!
a e Ohaclord And b Al a0t
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MULTIPLE STARGAGE MEASUR EMENT & INSPECTION DATA FORM

| 5,56 M1 Barrel : _ .
ST, linches) From m_:.nd.maie.r_i 10 000 ol Ap_inch.
flear Face F%ﬁgsﬁf LANDS 2190 Grooves .2235"
b f Bia_.r_r_ﬂﬁnppxe Vert. Hor. Vert. Hor,
(-3 .
= 20, 1.5 |.0000 |- 000 )|+ 000|080
= 19.70 2.00 -A00| / 2 -3
2 18,70 3.00 0000 | 0400 4 3
47 17,70 L.00 8l—=. 0002 5 37
b 16.70 5.00 -.040 2 5 “ 3
15.70 6,00 : 2 5 2 .3
C 1h.70 7.00 4 Ky 1 2
G~ 13,70 8.00 J3 3 ! {
: 12.70 9.00 2 < | 21
N 11.70 10.00 ¢ JE] 2
R 10,70 | 11.00 3 6 3 2
$ N 9.70_| 12.00 < 5 3 3
o NI 8.70 13.00 b 8 2 ]
s AN 7.70_| 11,00 8 4 3 /
g &.70 15.00 2 b B 2
5 8o, 5.70 | 16.00 ! 3 2 2
$ = J1.70 17.00 v 0400 3 3 3
o> 3,35 18,135 0 3 2 2.
g3 2.85 | 18,85 ) 3 Z 2
2.60 19,10 L2000 £ .,0003 |1+.,0002 (+,.2002
.- | BORESCOPE REMARKS:| 1€ .:"um{-m_. srdfra]l  —lacll yaar -4
b themeltaut  §elsie Fenpdd = fﬁPt"' oﬁ"‘
S UE]T c ha el ntf? dom |l =8, Yioht
a 2\7 Ca t Doar e & srd | s e e
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INSPECTION REPORT - 5.56mm

Date Presented 1 Mar 68 CTGS. 5.56MM BALL M193 Contr: Federal Ctg. Corp.
Qty. Packed 2,526,720 Rds. Lot No. TW-18301 Contr. #DA-36-038-AMC-1099(A)
(In addition, 1000 rds. Primer No. __ 195
shipped to LCAAP for Accepted (1st Test) 7 Mar 68 Primer Lot Nos: 36TA, 308A,
fouling test.g 369A, 370A, 371A
FSN: 1305-32 -3230-A071 Propellant Type: WCE4O
AMCMS Code: 10,16.0217.2.CJ A.L. No: 45476
Spec. No.: MIL-C-9963D Rev. A3 : -Chg. (Grs) 27.6
Dwg. No. D 10523632 Case: Brass
Rev. D Date: 2/17/65 Headstamp(Yr): 1967
Bullet Jacket: Gilding
Metal
FIRING TESTS WATERPROOF TEST
CHAMBER PRESSURE Amb 1250 160°  -65° No. Tested: _50
' +14o0 -390 =<TU00 No. Failed: O
Record L9500 B AH Spec, Limit: 3
Avg + 3 SD 53800 BULLET EXTRACTION TEST (Lbs)
PORT PRESSURE (PSI) No. Tested: 25
Spec. Min: 35
Record 15120 -50 -130 -520 No. Failed: O
Max: 80
VELOCITY 15 FT. Min: 56
(Fs) Mean: 69
Record 3240  +4k -22 -1728 VISUAL GAGE & WEIGH INSPECTION
Std. Dev. 18.2 1st Sample: 2400 Date: 3/1/68
ACCURACY (inches) Rds. Critical Major Minor
Fired Record Limit
No. Defective 0] 3
Mean Radii @
200 yds. 0 .88 2.0 2;19
. 1/9
ACTION TIME (MS) 50 1.38 k.0 Total 0 3
FUNCTION & CASUALTY Rds PACKING INSPECTION-CONTAINER CONTENT
Fired Record

Mejor  Minor
Rifle, 5.56mm, XMI6E1 720 e

Sub-Lot % Defective % Defective
Casualties None

1st 0] 0

2nd 0 0

Total Authorized Rds Expended in Tests: 1040
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INSPECTION REPORT - 5.56mm

Date Presented 22 Nov 68

Qty. Packed 2,983,680 Rds.
(In addition, 1000 rds.
shipped to ICAAP for

_ fouling test.)

FSN__ 1305-926-3930-A071

AMCMS Code 4810.16.0229.2.07

Spec. No. MIL-C-9963-D Rev. AL

Date: 2/16/68

Date: 8/11/66

Dwg. No. 010523632
Rev. E

FIRING TESTS
CHAMBER PRESSURE Amb 125° 160° -65°

Record 46hoo +1300 = T00  -4800
Avg + 3 SD 52200

PORT PRESSURE (PSI)

CTGS. 5.56MM BALL M193
Lot No. TW-18399

Contr: Federal Ctg. Corp.
Contr. #DA36-038-AM !c-1099 ()

Primer No. 195

Accepted (First Test) 25 Nov 68 Primer Lot Nos:

253A
553B, 555A, 555B, 550A
558A, 559A, 559B, 500A

560B, 561A

Propellant Type: WCBL6
A.L. No. L5610, 45613,
45735

Chg.(Grs) 27.1, 27.2, 27.3

27.5
Case: Brass
Headstamp{Yr) 19638
Bullet Jacket: Gilding
Metal

WATERPROOF TEST

No. Tested: 50
No. Fajiled: O
Spec.Limit: 3

BULLET EXTRACTION TEST (Lbs)

No. Tested: 25
Record 15090 +330 4100 -330 Spec. Min: 35
No. Failed: 0
VELOCITY 15 FT. Ma.x: 108
(Fs) Min: 58
Mean:
Record 3236 +47 -30 -180 =
Std. Dev. 37.3 VISUAL GAGE & WEIGH INSFPECTION
ACCURACY (inches) Rds. 1st Sample: 2400 Date: 11/22/68
Fired Record Limit
Critical Major Minor
Mean Radii @

200 yds 90 1.2 2.0 NO Defective 0 2
ACTION TIME (MS) 50 1.19 4.0 1/19
e TR 1/k2

Rds.
FUNCTION & CASUALTY Fired Record Total 0 2
Rifle, 5.56mm, XMI6E1l 720
PACKING INSPECTION - CONTAINER CONTENT
Casualties: .
None Major Minor
Sub-Lot % Defective % Defective
1st 0] 0
Total Authorized Rds Expended in Tests: 1040
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- Inter-organiiation Letters Only

.Da_te Februc.r'y 23 1909
~ Subject * 1 p.p, Rifles - Contract DAAFOB -68-C-0048

To Mr. B. E., Coubtts
, Contract Administrator
Address _

Beloﬂ are listed the tarcetln@ and accuracy results on the
35 rifles requested per your 1etter of "February 10, 1969.

SERIAL NO. TARGETIN& EJ;TRE!«IE SPREAD,
LT . e - 0 YARDS _

A-2 ' OK 1.9
A-3 OK 3.0
A-4 @ OK 1.7
A-5 OK 1.0
A=6 OK - 1.5
A=7 0K o
A-8 : OK 1.3
A-9 OK 2.
A-10 N ¢ ¢ o T
A-11 . OK 5 1.5
A-12 0K 1.8
A-13 - - .0K 1.3
A-14 OK 10T
A-15 OX 1.1
A-16 OK 2.0
A-17 OK 1.1
A-18 . OK b i
A-19 OK .4
A-20 0K 1.6
A-21 : - 0K -
A-22 OK 1.2
A-23 OK 1.6
A-24 OK - 1.7 ,
A-25 0K 1.7
A-26 OK .. 345
A-27 ' oK~ 1.6
A-28 - OK =30
A-29 _ OK 2.3
A-30 N OK 1.4
A-31 - OK 1.6
A-32 -OK 1.5
A-33 OK 1.8
A-34 L OK 1.5
A-35 OK L5

I
’

; . - . . i :

R. H. Norou*Su

Ass't, Suoerintenﬁent '

_i;is ; Defensef Quality Control



EXTREME SPREAD,
50 YARDS

t

Tax

M16A1 RIFLES TARGETING AND ACCURACY RESULTS - CODE B

.“007700010.4068170.48143007:4-4202008871
22211—32222221121221222212222122111

2 4 inches

!

" 1a76

NS N O~ 00O,
[ N O R e |
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INDEX FGR ' TARGET DATA

1. The first digit of the target number identifies the manufacturer;
the second and third digits represent the individual APG rifle
number; and the fourth and fifth digits represent the target identifi-

cation number; e.g., :

12901 = Code A manufacturer; rifle no. 29; and target no., Ol.
23004 = Code B manufacturer; rifle no. 30; and target no. Ok.
33411 = Code C manufacturer; rifle no. 34; and target no. 1ll.

2. Target identification numbers are designated as follows:

Ol - 05 = 1Initial benchrest

06 - 10 = Initial benchrest with bayonet

11 - 15 = Prone with bipod

16 - 20 = Benchrest after 2000 rounds of firing

21 - 25 = Benchrest after 4LOOO rounds of firing

26 - 30 = Benchrest after 6000 rounds of firing

31 - 35 = Benchrest after 8000 rounds of firing

36 - 40 = Benchrest after 10000 rounds of firing

3. On the individual extreme spread (es) measurements identified with
the letter (F), i.e., 5.0 F, one shot was determined to be a "flier" as
explained in par 2.3, Table 2.3-I. Only targets numbered 1 - 15 were

examined for fliers.

4, On the individual center of impact (ci) measurements identified

with the letter "X", 1.e., To2 X=T, one or more shots were outside the
target outline as explained in par 2.3, Table 2.3-I; the number following
the "X" designates the number of rounds outside the outline.
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tat
no.

1290.
12902.
12903 .
12904,
12905.

meé&n
tat

noe.
12906,
12907.
12908.
12909.
12910,

tet

no.
12M .
12912.
12913,
12N4.
1295.

mean

tgt

no.
1300,
13002.
13003,
13004,
13005,

mean

tat

no.
13006,
13007,
13008.
13009,
13010.

mean

2

- 0w o
oo o

3.8

3

NN W
bo B b

UJ‘:‘:\::\:&Q
L] L ] [-]
wworionwo O

-
3
N

mvd
1.2
8
o6
8
5

.8
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9
1.4
6
5

.8

6

mvd
.8
1.0

o7
o1

.8

vad
1.7
1.2
.8
141
ol

vad

1.1
«8

1.6
.8
ol

ved
o9
1.4
o8

o7
.q

9

vsd
1 l1
1.3
8
of
09

ved
o9
.8
1.0
1.7
1.0

1.1
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32828. 2.8 .8 .9 2.5 o7 .8 ]?,'2 14 .8 T
32829. L.k 1.0 1.3 1.2 A A L 1. o2 T4
3280. 2.4 6 o8 - 02 oT 8 25 14 3 5.9
II:BE.I]. 208 .7 l9 201 ¢6 .? 3-2 1 .0 05 6.?
tgt cl
no. ev mvd vad eh mhd hsd es mr h v
32%6- 209 09 1 -0 2.9 né -8 3 00 1 02 "3 .B Boo
32927. Sl 14 1.6 3.0 of 1.0 5.8 1.5 =2.6 6.3
32928, 3.1 4 10 93 b o1 i.z 1.0 <43 6.1
32929, 3.9 1.0 1.2 2.0 5 ol O 1.2 =2.9 L.8
32930. 3.4 10 12 -3 d 1.0 3.8 1.3 3.9 L.7

mean 3.8 9 1.2 2.7 b 8 LO 1.3 =3.5 6.0
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mean
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no.
33227.
33228.
33229.
33230.

mean

gt

no.
33326.
33327.
33328.
33329.
33330.

meen

tgt

Nno,
33L26.
33L27.
33L238.
33L29.
33430.

maan

1.6
2.6

6

o9
ol
ol
5

mvd

L

.8
9
.8

vad
6

1.2
.8
9

9

vad
1.2
1.1

1.0
1.2
1.8

vsd

9
13

1.0

8

vaed

1.1
9
o7
ol

2.4
33
2.3

6

1-103

hsd
9

5
8
5

o7

hsd
1.0

5

.8
1.2

.8
hsd
o7
.8
o7
.8

o7

hsd
.8

6
6
o7

6

hsd
6
5

1.0
o7

ol

2.l
3.1

2.9

es

2.4
1.9
3.5
Lo |
3.0

2.9

1.1
1.0

1.1

8

.8
.8
8

o6
o7
1.

1.3
1.0

1.0

—.B
-.9
=1.7

"'3 l6
"3 nh
..3 9
-3 01
"3 02

-3 oh

-1.0
-1.0
-1,
"1.
~2 o2

-1 b

h
"'nh
--7
-,

-8
oY -

ci



'—2I oh

1.

lllll

«0

1

3.3

6

.8 1.0 1.9

3-1

mean

2.0
6.5

5.2 1.
IO
1.

A
o7

1

L.0
2.}4-

2.5
) 7

1.2 1-5
2,3
1.5

1.1
2

L.9

3.5
2.2

mean

nean

O.._.D.Z _...lnu
h?.-l 9_

.ol NoRToh ToaVs N
- . - -
[ aNaaY eVl

O Ne=-0n 0
- L]

Hele °

.hw263n.l
o ?.h:.a 39__

2.3

2.7

.2

1

L.

1.0

I-104

2.9 .8

1.1

.7

3.1



_..D

3.1

-8

. 08 203

2.7

¥l L.s =1

3.5

.9

g 8 87

2.9

.2

1.0 L.0 1.2 1

o7

3.2

3.0 08

mean

2.5 06 -8 )-J-OB 1‘3 20)4 -1.6

l2

1

1-1 3.0 07 09 hoo 1-2 --3

.8

3.6

mean

I-105



-----

-8 1.1 2.3 06 08 3:9 1.1 - 1.3

3.5

mean

.8 1.1 2.5 ol .8 3.8 1.2 1.0 =1.9

3-).1

mean

-1.3

.6 .7 2.2 -6_ n? 300 .9 -2.9

2.4

mean

.8 09 2.7 .7 09 3.6 1.1 1-6 "13

2.8

mean

5.2

3.5 1.2 .6

o9

. 2.6

.8

3.2

mean

1-108




OV -0

h2233

no.
32931.-

tgt
32932,
32933,
3293hn
32935.

5.1

3-5 1.1 -30}4

o7

2-5

.8

3.0

8 1 2.5 6 .8 3.3 1.1 1.4 1.7

3.0

mean

6.1

1.3

L.L

-7

2.1

1.3

1

L.1

3

-302

1.3

3.9

o7

3-1 '

o9 11

3.5

1-107



no. ev mvd ved eh mhd had es mr h v
333310 1.8 oh 15 1.8 '5 06 2.2 u? "'1 -5 2.7
33332. 2-5 97 ¢9 2-1 .6 .7 2-8 1-0 "'.8 200
33333. 2.5 .8 5 2.6 .5 .8 3.6 1.0 -.5 1.3
33334, 2.1 i o6 2 .6 o7 2.2 8 -1 1.6
33335. 2.3 L .6 3.2 o1 o2 3.3 o9 -.9 1.6

mean 2.9 .5 o 2.4 6 o7 2.8 9 1.0 1.9
tgt ci

no. ev nvd ved eh mhd hed es nr h v
33L431. L.1 .9 1.2 2.0 .5 L.1 1.1 -7 L.9
33L32. 3.0 o7 o 2.Lh .6 8 3.3 9  =1.5 3.2
33433. 3.1 .8 1.0 2.2 .6 8 3.2 1.0 =6 3.6
33,34, 1.4 A 5 1.8 .5 6 1.6 g -9 L.2
33L35. 2.8 oT «F 2.9 o7 8 3.7 1.0 - L.o

mean 2.9 7 9 2.2 6 7 3.2 1.0 -.9 L.O
tgt ci

no. ev mvd vad eh mhd hsd es mr h v
12”60 ha’ 1 os 1.7 2.1 ‘.6 .8 5-3 1.7 -2 1.5
12937. 2,9 b .8 3.0 5 .8 33 o9 9 3.0
12938, 3.8 a9~y 2.2 .5 J ke 12 9 1.8
12939, L. 1.0 1.3 13 o3 o k2 13 14 33
129%%0. 3.5 1.0 13 1.2 " S 3.6 14 1.8 .8

mean 3.9 1.0 1.2 2.0 5 b kot 1,2 o9 2.1
tgt el

no, ey wrd vad eh mhd hed es mnr h v
13036. T.7 2.2 2.7 k3 o 1.2 7.9 2.5 1.8 1.0
13637. 3.0 8 1.0 2.0 N3 g 3.6 10 13 23
13&8. “.1 1 .0 1 .3 h.1 1 .1 1 -h 5.7 1 -6 1 08 06
13039, 1 06 .h .5 1.2 o3 3 1 .6 05 3.3 =-.8
13&‘. 2.1 .5 06 2-5 07 .8 2.7 9 3.1 =1 az

man 3.7 1.0 1.2 2.8 1 .9 k3 13 23 A
tat el

no. ey mvd vad eh nd hsd es nr h v
13136 33 8 1.0 kb 1.0 1.4 5.6 1.4 3.h 6.0
131317. 3.2 6 o9 1.1 3 A 3.4k ol 34 6.9
13138, L3 1.0 1.2 L.k 8 1.2 kT 1.k 23 7.8
13139. 2.5 6 ol 2.2 A NI 2.7 .8 3.2 6.9
1,1"0. 2.9 .7 .9 ’ 2J -.6 IB 3.0 1.1 3.8 5.9

MR 3.2 oT 1.0 2.9 A .y . 3.7 1.1 3.2 6.7
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no. ev mvd vad h mhd hod es mr h v.

e
13236. L6 1.3 1.5 1.7 o 5 k.6 1.4 1.7 =13
13237. 3.6 5 «J 2.5 ") .8 3.9 oJ 3 .0
13238. 1.9 .5 b 3.0 " | 7 33 o7 5 =.8
132390 2.8 o7 ) 3.0 08 1.0 3.“ 1 .2 -oh =1 .2
132h0' 1 .6 .h .5 2.9 .6 .8 3 .1 .7 .2 .1 .h
mean 2-9 .7 09 ) 206 .6 -8 306 1.0 05 -.9
tet 31
no. ev mvd vad eh mbd had es nr h v
13336, 6.4 1.2 1.7 7.0 1.2 1.9 86 1.8 ~1.2 L3
13337. 2.2 ol b 1.9 5 b 2.5 .8 .8 2.8
13338. 2.1 b oT 3. b oJ 3.5 oJ 1.8 23
13339, 2.9 8 1.0 2.5 . o7 3.2 1.0 2.5 1.7
133&0. h.3 .8 1 .1 1 .0 -h .h h‘j .9 2.h 1 .B
mean 3.6 8 1.0 3 ol b o9 h-h 1.1 1.3 2-6
tat | et
no. ev mvd ved eh mhd had es nr h v
13“6. 2.7 . .7 .9 1 .8 .5 .6 2.9 .9 -.5. -.5
13L37. 1.9 o5 b 2.1 5 .6 2.3 8 1.0 .0
13168. 1.1 2 3 17 ah 5 1.7 > -0 -oh
13439, 2.8 -6 .8 3.0 7 1.1 3.9 1.2 '03 o2
13‘1‘10. 2.3 05 R 206 _ o7 oJ 2.7 1.0 -.0 =.1
mean 2.2 .5 .T 2.2 06 1 2.7 n9 .0 -.2
tat et
no. h mhd hed es or h v

e e
13536. 2.h 1.6 k.6
13537, 34 3.0 . : 5.4
1358- . 500 1.1 1 .h 3.3 07 1.0 5.1 1 05 hc? =1 .1
13539. 1.6 k 2.3 : Sk
1350, & 2,2 5.6

tgt ci

no. ev mvd vad eh mhd hed es nur h 4
22%6. 606 1.2 1.8 10.8 2-2 300 11.7 207 .9 keh
229370 5.1 1 03 1 06 1 .6 5 .6 5.1 1 ah ".5 307
22938. L2 1.2 1.b 2.4 b .8 L3 1.4 -2 2.1
22939, 3.1 9 14 L.6 9 1.2 k9 1.k J 35
22%0. 3.2 -8 1.0 23 ol -8 302 1-2 -,8 3-2

mean h.h 1 .1 1 .h h‘j 1 .0 1 03 5.9 1 .6 -3 jch
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no. ev mvd ved eh mhd hed es nr h v
23536, 2.7 .8 1.0 1.3 A 5 2.8 o9 2.k ol
”537' 2.8 .T .9 2.8 .T .9 3.7 1.0 2.2 1.&
23538- 2-1 -h o6 2-8 06 .9 2!9 08 .9 03
23539. 2-7 .9 1 co 2-6 .B -9 3.5 1 .2 207 1 01
235h0. 2.6 .8 .9 1 .6 .h -5 2-8 .9 1 .7 .h

mBan 2.6 o7 o9 2.2 06 A 3.4 1.0 2.0 T
tgt ci

no. ev mvd ved eh mhd had es mr h v
3286. 3.2 b 1.0 2.5 8 9 3.8 1.1 2.b 6.5
32837, 3.2 1.0 1.2 L7 9 13 k9 1.5 1.7 63
32838, L.9 1.0 1.3 2.7 b .8 5.1 1.2 1.1 6.0
32839. 2.5 N | .8 1.7 A b 2.9 . .2 5.0
32 &0. 2.2 05 -6 1 06 .5 06 2oh -7 .h 5.

mean 3-2 .8 1.0 206 06 .8 3.8 101 1.2 5.8
tet . ci

no. ev nva vad eh mhd hsd es mr h v
32936. 2.6 9 14 1.8 b J 3.6 T =34 6.3
32 937. h.1 .9 1 .3 2.1 -6 '7 h' 1 02 -3 .5 h.9
32938. 2.3 ol -B 1 05 oh 05 207 .8 "3.0 509
32939. 2. 6 J 014 3 A2 Jd  =3.5 L6
329110. 2.7 -5 uT 1 -3 02 a3 2.8 06 '3.3 h.z

mean 2.8 T o 1 -6 -h 05 3.0 9 »3.3 5.2
tgt cd

no, ev mvd vad eh mhd hsd es mr h A
33a36. 2.1 5 o7 2.2 5 b 2.5 o7 2,1 51
33037. 2.0 5 b 2.7 ol .8 3.0 o9 2.1 3.8
33a38. 2.3 6 .8 2.0 M b 2.3 od 2.0 3.3
33039. 1.0 3 3 2.3 b T 25 T 2.8 3.7
33040, 2.k 5 7 2.5 b .8 2.8 -8 1.8 3.7

mean 2.0 .5 .6 2.h 35 7 2-6 OB 2.0 309
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SAPD=253F -

Malfunctionsl Single Rifle Four Rifles

Failure of bolt to lock?
Failure to fire

Failure to feed (from magasine)
. Failure to eject

Failure to chamber

Failure to extract

Bolt fails/hold rear L

All other malfunctions

O OWHWNFNNN
CRNONFOF &

8}
¥}

Total - above malfunctions combined

Unserviceable Part.sl Minimom Lifes Four R.’l..fl!.e.'.l6
Rounds Combined

Magazine Assemoly 250 2
Ejector Spring 3,000 2
Extractor Spring _ 2,000 4
Other parts 3,000 1 (See Note 3)
Total unserviceable parts - above

unserviceable parts combined A

lyhen malfunctions are traceable to particular parts, it is permissible tc replace
such parts and record them as unserviceable, subject to the limitations of Table I.
When verified by the government representative that previously recorded malfunctions
are attributable to an unserviceable part, such malfunetioms shall not be counted
against the rifle being tested, provided that they oceurred not more than 200 rounds prior
to replacement of the unserviceable part. These 200 rounds shall have been fired with
che unservicezble part., However, such malfunctions shall remain recorded and properly
identified. Malfunction attributable solely to ammunition defects, as verified by the
government representative, shall mot be counted against the rifle; however, such
malfunctions shall be recorded.

2In the event of any fallure of bolt to lock malfunction, the forward assist
assembly shall be. operated. Failura of the forward sssist assembly tc remain engaged
with the bolt carrier assembly during manual attempt to lock bolt shall be considered
an additional malfunction in the category of "other malfunctions™.

30ther parts shall be limited to trigger spring, disconnect spring, hammer spring,
extractor pin, and extractor.

%ther malfunctions include, but are mot limited to: occurrence of doubling (two
shots fired with a single trigger pull) during semi-automatic firieg; faillure to
immediately stop firing when the trigger is released (uncomtrelled fire) during burst
firing; and failure of forward bolt sssist assembly to remain engaged with balt
carrier assembly during manual attempt to lock the bolt, etc.
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TABIA I-X(Cont'd) SAPD=253F

Sil:hﬁ.n life rounds is the minimum allowable life of an individual part,
whether it is the original part or a replacement part, expressed in the number
of weapon rounds fired prior to failure. For example, an extractor spring
failing prior to firing 2000 rounds on a new rifle, has not met the minimum
life rounds. The failure shall be recorded and shall be cause for test failure.

6'11:0 allowable number of unserviceable parts shown for 4 rifles combined applies
only to parts failing after the minimum life rounds have been fired on the weapom.
Por example, ejector springs failing at 3500 rounds on one rifle and at 4100 rounds
on a second weapon fall within the allowable limits of 2 on L rifles combined;

however, failure of an ejector spring on a third rifle after firing 3000 rounds,
aexceeds the allowance and shall be cause for test failure.
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MAGNAGLOW INSPECTION OF RIFLE BOLTS FROM ENDURANCE TEST RIFLES

PROCEDURE:

The bolts were circularly magnetized with contact plates energized with
500 amperes DC, and longitudinally magnetized with a 5 turn coll energized
with 300 amperes DC. While being magnetized they were washed with the
fluorescent magnetic particle bath. They were then inspected under black
light for patterns indicative of cracks or other flaws. The bolts were
also demagnetized after each inspection.

INSTRUMENTATION:

Magnaflux unit; wet continuous method, coil and contact plates energlized
with low voltage to a maximum of 500 amperes DC, No. 14A fluorescent
magnetic particle concentrate suspended in a petroleum base distillate
bath, black light.

RESULTS:

Note: The width of each of the 7 lugs is approximately 3/32-inch. The
left rear corner of each lug was chamfered 1/32-inch. The cracks at
the base of the lugs appeared to have started in the fillet, then ad-
vanced across the chamfered corner and outward at an angle matching the
chamfer. The longitudinally milled extractor slot will represent the
dividing line between the right and left sides of the bolts. Looking at
the slot, the lug designated "left" is at the viewer's left, "right" is
at the viewer's right.
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Table . Displacement-Time Data v

Date: Feb 1464 _ Record No.: A 94 7 30) .
W Ammunition
.aﬁggel: ML6AL Projectile Type! M43 ’
Caliber: 5e56=mm Propellant Type: W C 9 "\b
Serial No.:1 A6 Lot No.t Tw 1830\

Bedd—SarTiur—Srour
Test Condition: D-T wouvwnt

Cyclic
1 Time, gpsec Rate of
Cycle Counter ¢ b Total Fire, )
Mo, Recoil |Recoil fDwell’ f{Cycle |xds/min®|
X A7 2 Y, 79 725¢
2 23 g2 ) 1779 797
3 30 yug | /0 3¢ (98
4 20 %S /D 95 700
5 28§ 46 1o gy /14
6 27 349 /0 (577 729
7 28 1.53 i /0 g0 750
8 2z 49 119 75 g00
9 a5 tug il0 73 333
10 g tug 1/ 72 1 933
11 2 137 10 // F4s5 |
12 24 1306 ) /0 357
13 Y "3? i 10 73 §22
14 2y 137 ) Z/ g4s a,
15 24 137  Up 70 357 '
16 A 137 40 7. | sus
17 s 36 [0 7 Yys
38 4 27 [0 70 g57
19 23 a5 [0 A4 870
20 . 23 :

’fotal Cvciﬂime-mseu 4 AS Average Cyclic Rate of Fire, rds/min 3 3&&

a. Each cycle begins at the point of initial rearward movement of the bolt carrier and

ends at the final moment of bolt carrier dwell,
b. l{easured from point of initial bolt carrier contact with the barrel extemsion, at con-

Slunsv: counter re to initial f th i next round fires
selected rounds oL iy, 5o, dnitia rurw'dmvmnto the carrier as 3
c’ﬂ{rdwidm tctal cycm.q‘. ne convo to a nto of flm 1n rdl/nin.
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P

Table .

« .Displacement-Time Data
pate: Tolp 1409 Record No.1 A -2(:"8"30/
Heag::elz ML6AL Ammu;::;. ::tilc Type! M
. Caliber: 5¢56=mm Propellant Type: W( 46
Serial No.: A Rb Lot No.: TW 130\
Test Condition: D= A ovnt
Cyclic
Time, msec Rate of
Cycle | Counter Total Fire, !
No,8 Recoil |Recoil | Dwel1? Cycle rds/min® '
1 a7 %3 /0 g/ 74 |
2 30 | 43 /01 3¢ 698 !
3 28 Y A i g0 750 :
y 272 140 1 v 178 2.9
s 29 V29 '/ ‘7z | 3l
6 26 7% 1o 127 7279
7 12¢ iy¢o 110 175 %00
8 21327 /0 7/ 345
9 2s 13% 10 174 3]
10 22 1 28 172 Z/ gus
11 6. 135 110 Ao g1/
12 2s 13y )0 23 g2
13 27 L3¢ (O, 125 %00
14 2y 1 2¢ /D 7 g4s
15 aS 3 g 23 g2
16 23 136 /& AL § 70
17 A 37 /0 Z/ F@s |
18 23 36 /0 49 §76 ]
19 23 36 W A4 §70 _
20 23 f

Total Cycle Time,msec: )?J/

0%

Average Cyclic Rate of Fire, rds/min i

a, Each cycle begins at the point of initial rearward movement of the bolt carrier and

ends at the final moment of bolt carrier dwell,
b. Measured from point of initial bolt carrier contact with the barrel extension, at cone

cluJ aQI OI' unter

ndxv

to initial
m to'l:a cycle mu convo

movesent of the carrier as next reund firesp
rete of fire in rds/min.
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Record No,: /}Qé =7~

Projectile Type:! r‘lll
Propellant 'l'ypu

\WI

Table '_ o« Displacement-Time Data
Date: F@b \ﬁ bq
Weapon Ammunition
Model: M16AL1
Caliber: 5.56=tm
Serial No.: A4l Lot No.!
Tesmho uat
Cyelic
Time, msec Rate of
Cycle Counter ; Total Fire,
No,3 Recoil [Recoil | Dwell® Cycle rds/min€|
1 28 42 /0 g0 754 |
2 2 | 43 ) 77 259 |
3 27 43 1 z3 723
w130 T4y T Vg6 | 4
5 27 N4/ /) 2% 2291
6 e VY29 1)) 74 gl
7 23 ! 4o [0 273 222
8 as Ag7 typ dzz | ¢
9 2y {234 10 122 733 |
10 A 29 /) 172 Far
11 25 Lud /0 76 7%9
12 a5 3279 V. 74 Y
X3 gs 139 1y 174 gl)
14 ¥ 37 [ Z/ FyS
15 3s 139 /) iy 800,
16 AS 3¢ /0 174 1%l
v ae (3% /0 |75 1éw
19 25 28 10 74 gl
19 25 . jaf (0174 Al
20 2.5

Total Cycle Time.msec: ]435 Average Cyclic Rate of Fire, rds/min 3

a. Each cycle begins at the point of initial rearward movement of the bolt carrier and

ends at the final moment of bolt carrier dwell,

b, Yeasured from point of initial bolt carrier contact with the barrel extension, at con=
cluuvlie;

o - eﬁoch n;csw to i.nithl

. nf‘z.vidual total cycle %53 eomu to a

1-132
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794

movement of the carrier as next reund fires:
rate of fire in rds/min.




E

E o B Table .- Displacement=Time Data
.Date: teb 464 ; Record Nous AR /0-077
Wedpon - Ammunition
Model: ML 3 _ Projectile Type! l‘\ﬂs
aliber: 5. oW ] ade
g;iiﬁfnf; S_P\ P 2 PL:?;&T“%' ﬁry
BOTt-Carzhens \ _
Test Conditiont D-T wlunt
Cyclic
Time, msec - Rate of .
Cycle Counter : Total Fire, | i
_ No,2 Recoil |Recoil Dwe1l? Cycle rds/min®| |
o 3/ Gt /{D éﬁ' EQ) %
2 37 ) 0 Z
3 27 s/ [0 7.7 é_L[
R 37 G B L8 |
5 20 sy 8 Jo V\/fop | 577
6 4l  iss i 146 5¢4 |
7 36 150 1Y s 432
8 36 150 /0 74 b xS
9 34 tyg i 10 192 LS
10 21 @ Lo |9 6 S
11 3s ol 7 VAY L33
12 s \zp Lyl 195 (372
13 Ly 55 %o /43 577
14 39 |58 /2 /0% S71
15 35 \ud i /8 (3%
16 3¢ 152 1) Y, 600
17 ud 545 /0 Joc j57]
1w 15610 05 157
19 29 52 0] 0] 1 594
20 AHD .
Total Cvcle Time.Msec: |gbl Average Cyclic Rate of Fire, rds/min 1 é/a

a. Each cycle begins at the point of initial rearward movement of the bolt carrier and

ends at the final moment of bolt carrier dwell,
b. Measured from point of initial bolt carrier contact with the barrel extension, at con=-

ey lvs to imitial rearward movement of the carrier as mast round firesj

@ CLAMETEEEE W R o o e o i,
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. Displacement=Time Data

_ Table
Date: Y:-e,\) \1@ a\
Weapon
Hod?le Méal
S el -
Tas‘m ' mountL
Cyclic
Time sec Rate of
Cycle ‘Counter Total Fire,
No.8 _ |Recoil [Recoil |Dwenr® |cyele —|zds/min®
1 4/ SS /0 /05 S/
2 & 35 [0 /05 | §7)
3 Vo 58 [D /05 LY. 57/
4 "y, 35 [0 /03 |57/
5 w V\sz Vyo {loy 1577
6 Lo 1SS /0 J955.5 1.57)
7 4D 1S5S /0 43 1.57]
8 i S6 1/ A3 S§2
9 %0 5€ /) S |57/
o 179 lss Vi) 1wy 1577
11 40 188 . /45 | 57)
12 4o 156 /0 166 1560
13 $o 156 Wi /06 1S4l
14 vy |56 /0 7R B
15 %) Y i 05 157
16 L 1585 L) 105 157/
17 i, s5 |12 /45 57/
18 ), S¢ [0 [J% S27
19 2 46 i [08 47/
20 ",

Record No,: 425*//-477 .

Ammunition

1
:
2
t
i

Total Cycle Time,msec:

Projectile Type! M lq

Propellant 'ljrpu
Lot No.t T W l%o‘h

j??:’\ Average Cyclic Rate of Fire, rds/min : 57 N

a. Each cycle begins at the point of initial rearward movement of the bolt carrier and

ends at the final moment of bolt carrier dwell,

b. -'easured from point of initial bolt carrier contact with the barrel extension, at con=-
movement of the carrier as next round fires;

clua.
o T R W IR
nd:.vidual tot qycl.

4 rete of fire in rds/min,

I-134
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Table . Displacement-Time Data

. pate: b 1469 ; Record No.t /) Qé =/d =877
weaggge.l: MLAAL mus::;zztile Type! M\26 2"
Caliber: 55 Propellant Type:
Serial No.: AR Lot Noo:  TW 19077
Bott—Carrier—GroupT '
Test Conditiont D-T wa0unt
Cyclic
¢ _Time, msec Rate of
Cycle Counter b Total Fire, ’
No,2 Recoil jRecoil | Dwell Cycle rds/min®
) H 157 /0 (07 | 559
2 4o | 54 /0 J65 % 57
3 w0 156 | /p /04 L Shb
4 y) iss VYso V/ge |S560 |
5 w As6 Vso lpe \sel|
6 YUy 155 /Ot /45 57/ |
7 IR Y (0 V)07 |5¢] =
8 | tss /0 4jg8 157/
9 Y/ 185 /0 V/o7 156/ :
10 w s, Vo 1/97 154) 1
11 36 1Sg . 1/0 95 1632 ;
12 37 1¢3 /0 29 %_D_L :
23 36 S0 20 a5 33 |
o 132 _lx2 1o 130 1¢g71
15 32 lug Yo 7/ (59 ,
16 W) 159 2 UpT 550 .
X 28 |s2 |/ 100 1 600 a
18 | % ) V106 Y Shi :
135 e /0 19a léesal .
w130 |
. .o msec: | 94[) Average Cyclic Rate of Fire, rds/min 1 S5 §§

a. Each cycle begins at the point of initial rearward movement of the bolt carrier and

ends at the final moment of bolt carrier dwell.
b. Measured from point of initial bolt carrier contact with the barrel extension, at con=

‘oi of te i34 to dnitial sovensst of the carrier as next veund fires)
) ﬁme To % rete of fire in rds/aia. '

I1-135



Table

.h. Displacement-Time Data

Record No,t /5} ?é’._/}- 4“"’0’/

Ammunition

Projectile Type: <) ’kl't3 /M\ ab
Propellant Type: W ({ @4L/TMR 2Dt
Lot No«t TW 18301 / TwIg 017

pate: Feb 19 09
Weapon
Model: ML6AAL
Caliber: 5e56=mm
Serial No.: A2 b
Test Conditioni T)- '\" miywt
Cyclic
Time, msec Rate of
Cycle Counter : b Total Fire,
No, 2 Recoil f{Recoil }Dwell Cycle rds/min€|
1 27 %/ /0 7% 769
2 27 1yl /0 29 s
3 29 1y /0 8/ | 74/}
4 29 139 /¢ 28\ 7091
5 YR EY 1o 1108 | Ss
6 26 139 /2 75 | 90
7 26 129 |0 ZS | 900
8 A6 | 37 40 25 | 900
9 26 129 10 72 41 8l
0 132 V47 Vi V199 1674
11 25 138 10 72 21 833
12 2 V37 1/0 70 g5 7
13 23 35 1/0 £9 1870
1u 23 24 10 L9 370
15 30 ) /0 ¥0 150
16 24 137 L0 72 §33
v 20 134 10 |7/ | 345
s 77 137 10170 [ 857
19 78 27 /0 70 gs7
2|30

Total Cycle Time,msec: }2,155

Average Cyclic Rate of Fire, rds/min 3

784

a. Each cycle begins at the point of initial rearward movement of the bolt carrier and

ends at the final moment of bolt carrier dwell,
b. Measured from point of initial bolt carrier contact with the barrel extension, at con-

movement of the carrier as next round firesj

eluuliv;
o se
¢, Individual

AT

TR
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fire in rds/min.



' ; Table
. Date: FQ.& ‘q,bq ;

Weapon
Model: MIGALl. .~
Caliber: 5¢56=mm
Serial No.t A b

ot t—Sarwleon-Orevpt~
Test Condition1 D-T wovnt

o« Displacement=Time Data
Record No,.: /?o?é . ~4ond )

Ammunitl
u;r:j::tilc Typet Ay-\ mies/mial,
Propellant TypeiW( CH:/&P‘\R 311
- Lot Noot TWI830 /7w 14077

Cyclic
——— TNy 0SEC Rate of :
Cycle Counter Total Fire, I
No,2 Recoil {[PRecoil pwell? Cycle rds/min® :
2 29 | 44 1 L0 78 | 769 |
2 27 ¢ /0 | 738 769 1
3 27 L 4#p 1 1) 78 1 749 1
u Y 1Y 1 23 FAA
5 30 V4o D /AR WAL
6 26 1 3% [0 75 %00
7 2s 129 [0 24 14l
s 2y 136 L0 V2o |%57
9 A5 133 4/ A A 822
10 30 | 42 /o 1 %) U] l
11 25 1 38 /)72 %33 -
12 2s V4o /0 174 7%9
13 26+ 3% 170 75 %00
T s 138 1J/p 172 1933
15 3/ V¥4 ', g9 b7Y |
16 b 39 1 /]0 A5 300
17 S 37 /0 7/ )
18 AY 37 /) 7L SUS
19 ¢ 36___ 110 7L q45.
20 30 .

}43‘6’ Average Cyclic Rate of Fire, rds/min 3 7?3

Total C ‘ime,msec:

a, Lach eycle begins at the point of initial rearward movement of the bolt carrier and
ends at the final moment of bolt carrier dwell,

b, Measured from point of initial bolt carri

‘on of, t to initial
© Qﬁ,ﬁaﬁﬁnﬁ Ry

ier contact with the barrel extension, at con-
moveaent of the ecarrier as next round fires:

b & rete of fire in rds/ain,

1-137



Table '« Displacement=Time Data

Date: ;‘-Q,\) \46 94

Weapon
Model: ML6ALl
Caliber: 5¢56=mm
Serial No.: R2b

Bedt_(arrier Gpoups
Test Condition: T.T wount

Record No,i AQé—/S—’-éd-m//

Ammunition

Projectile Type: Y
Propellant TypeiWwiC

\, Ma3d/Mmae
$46 /TMRRI0%

Lot Noe! TwW| R3O0\ /Tw |07

Cyeclic
_Time, msec Rate of
Cycle { Counter ) : Total Fire,
Mo, 2 Recoil {Recoil j Dwell Cycle rds/min®|
h s | 29 /0 24 .11 Bl
2 27 73] 19, -} ZZ 729
3 28 /%, 0 77 779
4 b 39 /0 75 %00
5 3/ ¢ /0 g7 o 74
6 b 139 O & 76 | Q40
7 25 3¢ )0 1 23 | gl
8 2y 136 )0 3} 7) |lqus |
9 23 130 1 /0 70 §57
10 3) by 1) 57 1 ¢40
11 24 137 10 Zd g 24
12 ag 4137 & 14 7/ gus
13 233 1 Jp 173 1 gad
14 Ay 137 1 )0 7/ g8 |
15 29 iu3 V10 17/ g4s
16 A5 39 i D Yz gl
7 23 137 | 10 170 -1 887
18 23 38 1D 7 g4s
s |23 |37 (jp 170 8871
20 2 Cf

Total Cycle Time,Mmsec:

| Y4 2 Average Cyclic Rate of Fire, rds/min 3 g 07

a. Each cycle begins at the point of initial rearward movement of the bolt carrier and

ends at the final moment of bolt carrier dwell,

b. Measured frem point of initial bolt carrier contact with the barrel extension, at con-

1-138

movement of the earrier as mext round fires;

cluslivy of ter i1, to initial
ob* e%;ﬂ}"ﬁ?’i
c. nﬂh;’.dm tot. cyehw“n to 4 rate of fire in rds/mia.



Y TR ) ' : e ' |
' Table , Displacement-Time Data
|

Date: FEB 1969 ; | Record No,: /427—7" J0]
We ' Ammunition
oag::eh_ ML6AL Projectile Type: M |43
. Caliber: 5,56e=mm Propellant Type: WC 9 b
Serial Ne.: AR Lot Noet Tw )@ 30\ :

Bert~Carndex lpoun-+—
Test Conditiont D-T wmouwt

Cyclic
Time, mseg Rate of -
Cycle .{ Counter Total Fire, ’
No, 3 Recoil fRecoil | Dwell® Cycle rds/min€|
) 29 | 4s | 70 | 8¢ | 7/u
2 34 S /7 99 A/
3 27} ug L0 27 759
4 30 1 uyg 1) §8 1482 |
5 32 %3 /0 g | 734
e 129 V4] (/0 tgp | 750
7 29 ty/ /0 80 750
s 27\ 4/ Y0 179 759
9 27 72/ 7 769
10 2.5 #9 )0 25 g0 1
11 r /R .7/ R WY, 25 0
12 AL 38 1 p 73 | 833
13 a1 27 /0 |7 gis

37 1/7 7/ gus
37 /) 70 357
38 10 70 €57
38 _1/2 il gus i

[
£
'

'—!
w
23
"

f)
o
LA
p3l

2
.Y
| WK

18 a3 28 10 7 qus
19 23 3% /0 19 370
20 22
Total C o, msec: }L/,él/. Average F:yclic Rate ‘of f‘;‘r:, rds/min 1 777

a. Each cycle begins at the point of initial rearward movement of the bolt carriey and
ends gt the final moment of bolt carrier dwell.
b. Measured from point of initial bolt carrier contact with the barrel extension, at con-

Nuloy ef t i3y to initial movenent of the carrier as mamt round fires:
O%JE -
_ Ce mem t 2 rate of fire in rds/min.
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Table - » Displacement-Time Data

Date: . Record No,t /4 - S?’.?é'/ .
Weapon Ammunition

Model: MLGAL : Projectile Type! M\ 13

Caliber: 5e56=tm Propella.nt_y'pu w246

Serial No.: B . Lot No.! wi930I

Bolt-Carrien-Gmoup+
Test Conditiont D-T wOvail

Cyclie
Time ec Rate of
Cycle ) Coun?er b Total Fire, 5
No,2 Recoil [Recoil | Dwell Cycle rds/min®
) 29 |y | 1p 1% | &%
2 3\ 41 10 a8 1 (7
3 Al Yo W) 9 690
4 AR 43 [0 AL
5 A0 46 10 xG 1. 693
s 127 tu\ )0 1R . | 769
(B a7 -1 491 [D 121 769
g 28 4|t/ 19 1157
9 AL 4\ [0 11 77?
10 Aa ' 4\ /d 11 1129
11 a6 B B b4
12 A5 | 40t 6 161 739
5 | 03 40 110 7% 1 7¢9
T T L 4o 10 1 98 1 747
15 20 246} [0 '77 1 7719
16 Q6 wdl)) /0 '764 739
17 26 Y0 1 0 211779
18 as | %0 | 10 15 1%04
19 . 3 {10 24 U
M T

Total Cycle Time Msec: | SJ, Average Cyclic Rate of Fire, rds/min 1 757

a. Lach cycle begins at the point of initial rearward movement of the bolt carrier and
ends at the final moment of bolt carrier dwell,
b. Measured from point of initial bolt carrier contact with the barrel extension, at con-

‘l““*‘-'ﬁec w to initial rearward movenent of the carrier as next round fire
c. ndnid ual tet cyclc.g'm conve to a rate of fire in rds/min,
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Table - , Displacement=Time Data

Date: g Record No,! \...1'] -? I—BQ\
Weapon _ Ammunition .

Model: ML6A1 Projectile Type: M|QA3 .

.Caliber: 5,56=mm , Propellant Type: WG 844

Serial No.: B0 _ . Lot Nou: TW 130D

Test Condition: D-T wmouvrt

Cyclic
Time, gsec Rate of ,~ ~~
Cycle Counter Total Fire, . ! )
No,@ Recoil fRecoil f Dwe1lP Cycle rds/min®| "
1 29 L2 /0 %) Zso | I
2 22 42 L0 0 2150 |
3 29 43 L0 X0 250 :
s 1 3% i 49 1 o1 30 750
3 23 40 2L 0 7X 267
6 a0 % Y | Jo VR | 90t
71 25329 | 5 194 | 9|
s a4 48 3 g o ARG hEagY
s 129 143 1 jp {ga | 732
10 23 tan 1 4 1 26 1 9389
1 24 t 40 L /0 175 | 800 |
12 A% ! 46} /8 769
13 26 94 ¢ /) 75 .} 300 |
14 20 1 90t 70 175 T gp0
sl ac 1 4007 136 1389
16 Qe i 39 1 4 74 gL/
17 2. 3% b 2| J33
1o 27 | 38 (70 | 79 | 83>
19 o9 T3t | 76| %57
20 525
Total Cycle Time,msec: J{L7] Average Cyclic Rate of Fire, rds/min s //5

a. Each cycle begins at the point of initial rearward movement of the bolt carrier and
ends at the final moment of bolt carrier dwell,
b, leasured from point of initial bolt carrier contact with the barrel extension, at con=

céuuio: ofwter i to initial Rovesent of the carrier as next reuad fires;
[+)
c _,’.‘m Mﬂ . mh‘%ﬁtﬁ? t® A rate of fire in rds/mia, :
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Table

ectile M\%
broseiiant Typer TMQ £20F

a. Each cycle begins at the point of initial rearward movement of the bolt carrier and

ends at the final moment of bolt carrier dwell,

b. Measured from point of initial bolt carrier contact with the barrel extension, at con=-
clucion of counter recoil, to initial rearward movement of the carrier as mext round fires,

Tw 180177

. Displacement=-Time Data
Datet Fe\o \ 4 (01
eapon unition
; godel: M l'o R \ i
Caliber: 9.,5b mwe
¢ ~ial No.: R\ Q7 Lot No.:
ek
Test Conditiont D-T Movut-
Cyclic
Time, m3ec Rate of
Cycle Counter Total Fire,
Mo, a Recoil |[Recoil | Dwe g._]f" Cycle rds/m inc_
1 o | 5o L g0 1 /47 ¢/
2 29 1 ¢c72 1 o |pe |57/
3 20 1857 140 107 IS¢/
w- Vo) tsg Vo Vg7 lshl
5 29 1 85) | /W 99 | (0L |
6 37 159 /0 107
7 w) 155 10 /46 | S
8 y0 1s5¢g /0 (48 | $sb |
E L sz 170 ljsb | Seb |
10 39 5% /0 106 Sh é;
n_ 39 tsg /g /08 | S4
12 L) 157 /2 /146 St
X3 3 s7. V{0 _VJost LS 7]
1y w) s 0 1/66 1566 |
5 139 156 /0 1js3 | 592
16 v/ 155 (/0 1706 |Ste
17 po |56 /0 1/05 137
35 ug |55 /2 lie |s277
13 uo 154 /2 1103 1592
L 39 5/
‘-’5.}9 ! )
Total Cycle Time,msec: ?,001 Average Cyclic Rate of Fire, rds/min 3 56?

c. Ipdividu.al total cycle time converted to a rate of fire in rds/min,

1-142

Record No,! ‘P\QW-‘/J—O” ‘.
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Table - « Displacement=Time Data

pate: Fel% 1264 -_ Record Nout 42 7-// -0 77
w“gggel: ML6AL _ mu;:g::tih Type: MM,
Caliber: 5,56« Propellant Type: TMR 8209
Serial No.,t P Q1 _ Lot Noot —TW\ 80717
Tcim.m ovwnt
Cyclic )
Time sec Rate of
Cycle | "{ Counter Total Fire,
No,3 Recoil |Recoil Dwel1P Cycle rds/min®)
2 yo | Se \ /0 ) /00 | 566 )
2 Y/ | 57 . )08 | s8¢ 1 |
3 el 157 [0 /458 556 ) ;
4 ko 159 /0 107 % 550 } ;
5 4o 1 45 {0 e B T | ;
6 yl 147 7o 1 (B o~ |
7 4o 1G& {yo /0% 1577 ¢
8 37 = 1) [O6 Se6e |
9 49 V57 10 /06 | 566 1
10 yg 1 AR i /01 S6iL 1 !
11 4p | 56 [0 48 3 571 |
12 4o V56 b g\ /08 157 ;
33 40 56 [0 /05 | 57 i
14 24 | 59 1 40 /08 | 556 l
— 15 23 | 47 t o 105 1 57
16 40 G4 . /03 S ¥
17 40 ¥ 2 [0 (e .81 :
ECH 39 158 L0 /6% | S50} |
19 3q 54 v, 03 5% 1 |
20 3.9 50 |
FBR

Total Cvcle Time, Mmsec: Q0] X Average Cyclic Rate of  _, rds/min 3 Sb?

a. Lach cycle begins at the point of initial rearward movement of the bolt carrier apd
ends at the final moment of bolt carrier dwell,
b. Measured from point of initial bolt carrier contact with the barrel extension, at con=

;h“iiWQ to initial rearw movement of the carrier as next round fire:
e &
€. Indi t cycls eon d to & rete of fire in rds/minm.
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Date: \-.'-Q\; 19 64

Weapon

Model: ML6A1l
Caliber: 5e56=mm
* Serial No.: A2

Test Conditioni

D-T wmoun+t

Table '_ + Displacement-Time Data
Record No,i kﬂﬂ Aa-071

Ammunition ) M Q b
Projectile Typet |
P:gnglant Types T MR BIA0DT -

Lot No.: —TW I%O'? 7

Cyclic

Time._qgec Rate of
Cycle Counter Total Fire,
No,3 Recoil {PRecoil | Dwell? Cycle rds/min®
. 5 84 14 106 | S |
2 4] 54 10 Jas- Loagd
3 %) kst 10 05 1 57/
4 oYX B! ) 48 | 356
5 40 | 58 /0 s | 511
6 Nl 157 0 4 Jo% | sS5¢
7 HO &5 /0 [04 | 577
8 4o V55 /0 05 | 577
9 4P 56 [0 .\ Job | 566
10 9.t 5% /0 [0 ¢ SCk |
11 29 1 9% 10 oG L. Ste
12 41 i 55 1 /0 (06 | -SG5
13 49 ¢ 8] /0 106 L. 366
14 29 54 ) Jo2 | 533
15 =9 3¢, /0 /64 1 577
16 4/ 54 ) 104 1 511
17 40 S53 | WL /03 | SR |
- 18 27 S4 /0 /621 539
19 39 o) .0 (6] | 594
20 39 .
£sx 1.

Total Cycle Time.msec: /44 A Average Cyclic Rate of Fire, rds/min 3 §7

a. Lach cycle begins at the point of initial rearward movement of the bolt carrier and

ends at the final moment of bolt carrier dwell,

b, Measured from point of initial bolt carrier comtact with the barrel extensien, at con-
movement of the carrier as next round firesp
to & rate of fire in rds/min.

aluul F
o y ;&:é‘uegm

€. Individual

Tl

cycle

ter %}
ot.

to initial rearw
et ane
cony
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Ammunition

o Displacement=Time Data

Record No.: W7 -\3=077

¥-\, .
Projectile Type: H\-‘S/H\Oib
Propellant Type: WC“'“/IHQ 09
Lot Noo1 TWIR3O! /rw 14079

‘ Table
Date: ?@k \qu
Weapon
Model: M\ R\
‘Caliber: § Glow we
Serial No.: a0
Test Condition; U= 1 WOUWL.
. Cyclic
Cycle N -E(%n‘%e‘ﬂs_c b Total ?;:':.Of
No,3 Recoil {Recoil |Dwell’ |Cycle r‘r:!s;ﬁmiﬂc1
1 5. 2] 40 116} 76 1 139 1
2 29 32 [0 a1 132
3 29 Y| [0 R0 AT
L. 29 Hi [ 30 yASYo)
3 Ho oy 95 ) 165 | S
6 29 H3 [0 21 14/
AR -T70 NS S 25 1 300
8 27 4o 1 /0 11 179
9 a6 D% [0 75 200
10 yo | sal Jo /02 | 532
11 26 329 /0 26 | 739
12 B A 39 /L 15 X00
EE e T ap U0 | 70 1789
14 AN g L0 1 i 245
15 21 9S /0 27 1 £90
16 24 | 2349 1 /0 &9 | 310
17 Qe 3% L0 13 R3IA1
18 25 =% 1 /0 73 | %22
19 26 2% | /0 74 1 2\
20 2|

Total Cvcle Time, Msec: 1566 Average Cyclic Rate _.' rire, rds/min @ 757

a. Each cycle begins at the point of initial rearward movement of the bolt carrier and

ends at the final moment of bolt carrier dwell,
b. Measured from point of initial bolt carrier contact with the barrel extension, at con-

clusion of_countor recoil, to initial rearward movement of the carrier as mext round fires.
c. Individual total cycle time converted to a rate of fire in rds/min.
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Table .  , Displacement-Time Data

Date: FQ,&; \ﬁbq . Record No,: &\ 271 ~=/4-077 .
Ammuniti
weaﬁgEElS Mlb“\ u;roj:::tila Type:"\‘lJ-Mlq3{qua
‘Caliber: 5. > (o wa v Propellant Typelﬂ)f."‘ﬁ/ihega 08
Serial No.: 'i\ 27

Lot No,
Beptini _ 0 TWI830( /T2 0 77
Test Condition: L) =\ WOVWT ;

Cyelic
Time. msec Rate of
Cycle Coun‘t.:er' b Total Fire, . )
No,2@ Recoil |Recoil | Dwell - |Cycle rds/minC|
1 .29 42 [0 Al 141
2 i 32 47 g- 1 3% xr
31320 4] L6 3 74l
4 2% 43 1 /6 X\ {74l
5 iy ol L0 85 LS
6 1 42 10 749 759
7 123 | 92 ¢ o 1 30 | 750
8 23 9] 1 /0 29 259 |
? 9 29 /0 73 69
10 a3 49 /0 92 i G5
- 21 1 39 L0 25 | %00
12 21 ! 40 b /o 28 | 769
B a7 70 L0 1% 2679
14 20 23 § /4 13 1 322 |
5 3\ 43 /0 23 R ;
16 RS 45 [0 13 223 .
v i85 | 29 | /0 79 | 300
s -ty 40 [l 725 200 _
19 A 3% Vi) 13 2 511_‘ ;
20 32 -
Total C _msec: )53 A Average Cyclic Rate of Fire, rds/min 3 74(71,

a. Each cycle begins at the point of initial rearward movement of the bolt carrier and
ends at the final moment of bolt carrier dwell,

b. Yeasured from point of initial bolt carrier contact with the barrel extension, at con-
clusion of counter mecoil, to initial rearward movement of the carrier as mext round fires.
c. Individual total cycle time converted to a rate of fire in rds/min. .
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Table . Displacement=Time Data -

Date FQS \ﬂbi - Record No.i ,4‘27');" 077
Ammuniti il
H.;f;::l: MIVRLA Pro;jecgl;le Type: M=1, M4 43 Mab
. Calibert §.5% wwe Propellant Type: W ¢ @Hb/IMRSaMA
Serial No.: P47 Lot No.:TwI830!/Tw 8077
Bufferv i
Test Condition: O-Twovut
- s . - ovelte
}: ot = _Mﬂ R—‘t. Of '
I Counter Total Fire, : !
' Recoil | Dwe1r1®: Cycle rds/min€|
20 | 12 2l 14/

29 | ua 1 ) 1 R\ |94 |
i 4] 10 2R 1 249 1}

a3 40 ) 73 769
239 4% 1 /0 22 LS
_29 42 1 40 & Loyl }
23 4l 14 29 1| 7259
29 42 [0 AL 1741
2% 1 39 0+ 7% 269

: =
Wl Ul jv]ls Jwln - b

I,

vl

Io

(¢]

o

[

it

|

10 34 49 /4 73 | (481
u a4 { 39 € | 13 | 3221
12 po il 40 [0 78 | 769

13 2 29 Y, 1.5 X060 |
14 a5 ! .33 /o0 Wb 4 g1t P
15 - Iy, W R O T T
16 2 91 1 18 | 769 .
37 2] 29 20" 79 | %00 | : e
18 .l as 29 | o 75 1 %00 | LT
19 < I T 0 7L ) RYS j e
20 a9 I j ; o

- ! ' - i MR )
. Total Cycle Time,msec: ;.S'}l?i- Average Cyclic Rat riro,xrds‘/nin ] 753

- a. Each cycle begins at the point of initial rearward movement of the bolt

carrier and ends at the final moment. of bolt carrier dwell.

b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward wovement of the
carrier as next round fires,.

c. Individual total cycle time converted to & rate of fire in rds/mia.
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pate Fel \1%‘\

Weapon

Models M0 N)

Table

Displacement-Time Data

s RO
Test Condition: D- T wmount
Cyclic
+ Time, msec Rate of
Cycle _ Counter § p §Total Fire,
o, 3 Recoil JRecoil }Dwell” §Cycle |rds/min®
1 22 4 b7 1) V9P LZéZY_
2 3 9 ST |k /0 /0 é 5
3 L] | s deypi b sy | 556
y e Vo3 | Yy V00 | fod |
5 w4 1S/ /0 79 600 |
e 130 1#, L0 8(2 L7% |
7 30 kb /0 4 L8
s b3a lug 1ip 1§/ 124
o Va7 tub /0 V79 1 7¢9
10 3. A Vig Vgl b e
11 N R ) 7% 769
12 30 143 /9 %3 723
R AY 129 Vg 178 1749
14 26 128 Lgh 7 4 g//
15 26 139 Y0 176 1789 L
16 26 139 [ /0 175 1300 1§
17 AL 3.7 [0 73 1 9234
18 37 139 LIp 75 1 %00
19 27 3% 10 7l 3//
20 9‘7
Total Cycle Time,MSec: /é_ﬁ/ Average Cyclic Rate of Fire, rds/min 3 S

a. Each cycle begins at the point of initial rearward movement of the bolt
carrier and ends at the final moment of bolt carrier dwell,

b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil; to initial rearward movement of the

carrier as next round fires.
c. Individual total cycle time converted to a rate of fire in rds/min,
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Ammunition
Projectile Type:
Propellant Type:
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Displacement=Time Data

. ' ) | Table : '
! Date ITA \,qbﬁ ‘ Record No.t Eaé-g_?a/

Hespon: _MATBAL A projeciile Type: MIAS
Caiart © Sl Propellent Type: WC UG
Serial No.: 3 26 0.: Tw)| 30\

Test Condition: P~V wount,

~ Cyclic
_ «__Time, msec Rate of
ﬁgcéa Recoil g:zzzir 5Dwellb zﬁiié :i:e;inc
1 e, 25 10 57 690
2 37 1.5/ 1L 7¥ 6121
3 34 it 3 (L= VI3 (S
135 140 | /0 V%9 | 470
5 30 1. 51 kAl Y ET | Gl
8 29 Ly3 V-2 183 | 723
7 30 V4l § 0 184 | 714
8 ;. A3 $) [ g9 | 7233
9 23 Va7 lerds |93 1 723
10 30-1 42 /) 2R 73 A
11 20 1063 Vi) 173 723
12 8f  Lhp b0 199 7871
13 AL 29 A 2¢ 789
14 7. b2% TLLg 1) s §00
= 27 3% 4)p 175 | €07
16 2§ 39 Ve, 77 77
17 25 |37 L) 77 17
" e _&P 39 ) ) 279
19 B 39 1/p 174 | gl
20 ;7_\5

Total Cvcl;_:_[img.mset::/SS/S Average Cyclic Rate of Fire, rds/min 3 7/7 ,

a. Each cycle begins at the point of initlal rearward movement of the bolt

carrier and ends at the final moment of bolt carrier dwell,
b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires.
c. Individual total cycle time convertaed to a rate of fire in rds/min,
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Weapon

Modelt H“o P\\

‘Calibert §.5h wwy

Serial No.t B2l

Table

Puffens
Test Condition: -D".T \MUU\I"I

Displacement-Time Data

Ammunition
Projectile Type:

Record No.t B;J -9 g
Mmia3

Propellant Type: WCBHD
Lot No.: Tw|%30]|

Cyeclie
r__Time, msec Rate of
Cycle Counter § Total Fire,
; Mo, 3 Recoil | Pecoil pwel1? Cycle 'rds/min® .
) 23 V50 kL L5 a
2 3s Y yg bt/0o 193 1 4us
3 26 18) Vig 198 . 4/2.:
! 39 1S /0 1700 1 6l0
s 136 'S0 1/0 1%¢ . 6A5 |
6 30 uG. VI Uve, LLagl
7 b sk /) /06 |5¢e |
8 . 3] LS 1 /0 37 640
o 130 jey 170 V55 | 706
10 29 14 1/ 3] 74/
11 23 ) § /0 g0 750
12 30 1 o] 140 |9 24/ |
W13 < ¢ wl Vg g0 750
1 2% b W, 74 ¥//
T T N T e
16 Wi 37 N Nk 269
17 5'3 .3?; ;5 76 789
38 g [ 21
19 a7 129 1/0 178 g &5
20 ?_7

Total Cycle Time,msec: )y 3% Average Cyclic Rate of Fi ., rds/min 3 (/ 7

a. Each cycle begins at the point of initial rearward movement of the bolt
carrief and ends at the final moment of bolt carrier dwell.

b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires,
c. Individual total cycle time converted to a rate of fire in rds/min,
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_ Table Displacement=Time Data
Date Fe.b \q Gq Record No.t K 4-/0-07)
"°;g§:l, ML R Am;rug§ggg?le Type: MV b
_caliber: .5k wws Propellant Type: TM W 0B
Serial No.: B A0 Lot No.:  Tw %077
Buffent
Test Condition: V=1 WMUwmt
Cyclic
_Time, msec Rate of
Cycle Countcrmr- Total Fire, )
Ao, 3 Recoil | Recoil pwell® {§cycle rds/min€|
1 94 5t g [0 % $5¢ |k
2 44 {3 g (5 NS &
3 ¥l Vg v T Llez 14
v |4/ 155 | 9 Lo5. s
I E72E AN - S DYV Y.
6 43 S g S rp b if&é b
7 38 sz g (03 583 &
8 A2 36 g Pt 46
9 ¥/ {6 4 (09 322
10 9/ 56 g 10§ V)
13 40 st g 104 £22
12 43 £3 g (05 4= 2/
13 4 i 138 105 141 |
14 3§ 98 & 72 ¢ ha 1
15 37 Ly & 74 L322 1
16 43 |3 g (0% 1522 |}
17 77 $¢ g 103 §&69
18 |42 3 g (03 582
19 72 $3 3 103 K- |
20 42 47 FER 1=
Total Cycle Time,msec: /c‘qc! Average Cyclic Rate of Fire, rds/min s 5 77

a. Each cycle

begins at the point of initial rearward movement of the bolt

carrier and ends at the final moment of bolt carrier dwell,
b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil; to initial rearward movement of the

carrier as next round fires,
¢, Individual total cycle time converted to a rate of fire in rds/min,
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Table . Displacement-Time Data

Date ?Q;\: \9\'0‘\ ) Record No.! B26-)1" 0’22 .

Ammuniti
Weapon M(l, P\ Projectile Type: M\Ab

; gﬁg:gm 5.5 b ww Propellant Type: TM QR 2209

Serial No.: R b Lot No.: Tw (8077

Puffexny
Test Conditioni 9'1‘ wviovw L
Cyeclie
_ «_Time, msec Rate of .
Cycle Counter b Total Fire,
Mo,2 Recoil fPRecoil Dwell Cycle rds/min®

29 1 ¢ g L1099 | 550 i
36 46 (0FEC :

wlo wjalwv|& |win B~

=
l=]

[
- |-

-
N

o
w

b

=
=

[
o

—
=]

o
s |

—
@

[
w

]
o

Total Cve _msec: Average Cyclic Rate of Fire, rds/min 3

a. Each cycle begins at the point of initial rearward movement of the bolt
carrier and ends at the final moment of bolt carrier dwell,
b. Measured from point of initial bolt carrier contact with the barrel

extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next reund fires,
c. Individual total cycle time converted to a rate of fire in rds/min,
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Table . Displacement=-Time Data

Date FQ‘D \qlo“\ : Record No.1 Baé=/WA-022

Weapon Ammunition )
Modelt M6 Rl Projectile Type: M\Q(
Calibert 5.9 wawv Propellant Type: TMR Q20%
Serial No.: B0 Lot No.: 7w lger?

Bufifert
Test Condition: D=1 wount

Cyclic
: ' Time, msec Rate of
Cycle Counter § Total Fire, )

No,2 Recoil [ Recoil _Dwellb Cycle rds/m‘i_rlc

3g rEs (0FL
37 1808 | !

mr——

wlo N junis Wi B~

-
o

|
[

-
N

=
w

P
=

=
w

—
(=2}

(=]
~

(=
@

[
O

N
o

Average Cyclic Rate of Fire, rds/min 3

Total Cycle Time,msec:

a. Each cycle begins at the point of initial rearward movement of the bolt
carrier and ends at the final moment of bolt carrier dwell.

b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil; to initial rearward moveament of the

carrier as next round fires,.
c. Individual total cycle time converted to a rate of fire in rds/min,
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Table . Displacement=Time Data

Date FQ\; \qb1 , Record No.t E)é -fd= &/ .
Ammuniti 3
Ha;ggzl: ML A\ P;lgjecg?le Type: Y=\, K| a3 /‘M. 19
Calibers §.S{ www Propellant Type:WC¥4b /TMR @30%
"Serial No.: B % Lot No.: “Tw 1% 30! /tw 1 8077
Puffaxc:
Test Conditiont 'D"'T woivn+t,
Cyclie
Time, msec Rate of
Cycle Countcx‘ml— Total Fire, )
rrlo.a Recoil fPRecoil Dweyhb_ Cyele |rds/min®
1 7/ /A /0 %7 L2
2 1 93 49 L 19 13 .. )53/
3 42 S V0 (07 54l
4 I3 76 g 87 1670 |
: 70, 150 g 4 SR 4
6 30 95 g g3 723
7 28 43 7 84 750
o 127 139 A 175 lgez
9 27 139 o Ve igoo
10 33 - 146 - 89 {24
11 285 (%4 /9 Z5 gov
12 27 25 /0 75 14s»
13 J7 138 _i/0 75 342
14 26 32 /0 73 . 1z2ad 4 :
15 20 45" /0 25 1706 | L
16 29 3z -1/ 74 | 84 |
17 2J 27 ya/i 73 832
18 12s” 37 10 72 1933
19 25 37 /0 2. 1833 i
20 20 i

Total Cycle Time.msec: /0 _ Average Cyclic Rate of Fire, rds/min 1 J26

a. Each cycle begins at the point of initial rearward movement of the bolt
carrier and ends at the final moment of bolt carrier dwell.

b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil; to initial rearward movement of the

carrier as next round fires,
c¢. Individual total cycle time converted to a rate of fire in rds/min,
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 a. Each cycle

- _ Table Displacement-Time Data : _
| . Date ?E¥ \Ab % Record No,! ga?é'/.; : 7//“;/
Ammuniti -
“‘;ﬁ::l, Mib R Projecggle Type: Y.\, nas [m\a6
-Calibert 4,5k wwe Propellant Type:WC946/THR B0V
Serial No.: B 2b Lot No.:TwiB30! /Tw! #0717
Bwffer?
Test Condition: D -V ™Thoun=.
Cyclic
«_Time, msec Rate of
Cycle Counter § Total Fire,
Mo, 2 Recoil JPRecoil  pwell? 1§ Cycle rds/min®}
1 | /%) sl /0 -2 7/4 L
2 2/ 44 L /o 54 698 !
3 Rz Y7, g5 i2g6
4 173 47 Lo 72 67
5 /A 54 /0 105 |52/ |
6 27 7/ L0 28 1269 |
7 22 2/ Jo 2% | 749 |
8 FEAR 77 Zo Vol tioes, |
9 26 7 ) 26 .\799
10 33 77 2 79 46?7
1 25 25 _t/0 Z3 g 33
12 28 V37 ) 7 & %33
W33 25~ 1727 /0 >3 1833
w_ e 136 1 22 | 833
15 33 9 0 89 682
16 24 S5 /[0 Ry 8270
17 26 37 Y4/l Z.3 g2
P P A K S 75 | €00
19 27 39 yo) 25 15 op
24 23 —
Total Cycle Time,msec: /$/é A.verage Cyclie Rate ot Fire, rds/min 1 ?fg;l

begins at the point of initial rearward movement of the bolt

carrier and ends at the final moment of bolt carrier dwell,
Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

b.

carrier as next round fires,

c. Individual total cycle time converted to a rate of fire in rds/min,
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Date FQ\) \qu

Weapon

Model: Mlbﬂl

. Calibert

5.56 ww

Serial No.t R %b

Table

Displacement=Time Data

Ammunition .
Projectile Type:"\-':\,
Propellant Type:Wwt 846

Record No,! 82

é-/‘/‘e‘}j

Mi13/mac
/TR 8207

Lot No.: Tw 830! /1w 18917

Buffers
Test Conditiont D-T walynt
Cyclic
' Time, msec Rate of
Cycle Counter § Total Fire,
Mo, fRecoil |Recoil }Dwell® iYcycle |rds/mincf
1 L7 K W 86 V478 |
2 IR 76 L8 g% 682 L
3 13¢. 147 ) 40 §5 1 zoé
4 A8 72 ) g/ 79/
I 70 A T Y RV
6 20 ¥~ g ter 17006 !
7 29 1#3 140 lwa | o33
8 30 |75 1, g5 | 796
9 37 39 L0 z3 800
10 34 S/ /4 7¢ (25
11 27 72 L0 27 259
12 A7 1z 10 vé 4 8/
;24 -7 32 Y/ 7é. 739
14 Y 37 1 /0 73 B2
15 9/ S5 L0 106 Ly PA
16 25 3% y7n 73 239 |
17 P g J/ 73 32
19 e 1327 [0 Za %33
19 24 37 Jde) 73
20 .36’ S

Total Cycle Time.msec: /548 Average Cyclic Rate of Fire, rds/min t 7 027

a. Each cycle

carrietr and ends at the final moment of bolt carrier dwell.
b, Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil; to initial rearward movement of the

carrier as next round fires,
c. Individual total cycle time converted to a rate of fire in rds/min.
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Table . Displacement-Time Data

. . hdte FC\P \qbq ; Record No,1 B2 7=>- 30/
eapon Ammuni _
" ioders MIp A hrojessile Type: M43

- Calibert §.Shwne Propellent Type: W ( UL

Serial No.! 1 Lot No.: Tw\ @30\
Test Condition: D =T WMot~
Cyclic
«__Time, msec Rate of
Cycle Counter } Total Fire, l )
rNo.a Recoil | Recoil Dwellb Cycle rds/minﬁ_
1 22 7 2 2d g3 2732
2 3 73~ 1 /0 970670
3 23 ) /0 7 674
i 28 70 __1/0 28 1749
s lg 142 1y %3 | 75
6 27 38 L0 ZE g2
7 27 g2}/ 29 __| 759
8 27 V70 it 77 V777
9 22 138 /0 75 | 800
w24 A3z 1w 73 lgay |
11 28 7 /0 79 759
12 27 37 2. 79 1841
13 2z 137 /e 74 Lz
14 27 1372 10 74 181
JECINN =Y T 22 1933
16 27 37 /0 77 |4y
17 Qs 22 )4, 7 & £33
s 15 27 1Y 72 §33
19 25 iz /9 72 §33
20 ;_61 —
Total Cycle Time,msec: /45§ Average Cyclic Rate of Fire, rds/min ¢ 7 § L

a. Each cycle begins at the point of initial rearward movement of the bolt
carrier and ends at the final moment of bolt carrier dwell,

b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the
carrier as next round fires,

e, Individual total cycle time converted to a rate of fire in rds/min,
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Table . Displacement-Time Data

Date \'e&g 1969 _ Record No,t HJ/- 8-30/
Weapon Ammunition . ;
uEdela MIbAL Projectile Type: M4 43
Caliber: 5,56 Propellant Type: WC BM b
: . W, wA Lot NO'TW1Q30\
Serial No,! 'B a o
Buffony
Test Condition: U=\ wovwt
Cyclic
_Time, msec _ (Rate of
Cycle Counter Total [Fire,
'No.a Recoil J Recoil LDuellb Cycle ers/migq'

20 73 /0 23 12223 }
J3 %4 /0 g% 1483 1
K/ 2 SR W1, ¥d | 732 .
1 30 43 /0 €3 1223
J0 43 ) g3 723

g  lt2g /0 2L 789
3/ Y4 w_ 1 97 1490

L 317 i 0 23 l¢22
¢ 132 s V175 800 |

c:m-JImm:wa—-

10 28 - 138 10 b 789
41 3% 4/ /0 2.7 760
12 20 o4 /0 g 2 732
13 27 27 Lz 7.4 g2l 1
14 a7 27 /0 7 dlir & 4 11

o L& (37 &) 23 529 4
16 26 2z 1z 73 23 |
7 A7 |2z 0. 74 g/l

18 29 |37 s 2/ 15445
19 235 37 /0 73 %33

20 glf —

Total Cycle Time,msec: /478 Average Cyclic Rate of Fire, rds/min 3 77/

 a. Each cycle begins at the point of initial rearward movement of the bolt
carrietr and ends at the final moment of bolt carrier dwell,
b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the
carrier as next round fires,
c. Individuwal total cycle time converted to a rate of fire in rds/min,
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Table . Displacement-Time Data :

-

o
w

37 /0 79 1 &//

N
o

Date Fe\; 1469 . Record No.s 8-37- 782
“‘;f;z:h MR Am;rugjzgg?le Type: M\VA 3
‘Caliber: §, Sh W grzpellz‘mt Typel WEW G
Serial No.: R ot No.: =Tw 14 30|
Baffery
Test Condition: LV ~- 1 wount,
Cyclic
: _Time, mls_ec Rate of
Cycle Counter Total }Fire,
_ No, 23 Recoil | Pecoil | Dwei Cycle  |rds/min®
1 2/ 43 /0 - 7.4
2 32 6 1 10 8 1 4823
3 30 45 /0 9 3" 70 &
o« log 143 i 1 g7 |74/
5 TR LE s /0 g/ 74/
6 Ay 137 wte . g | yde d
1§29 {79 W $3 ] 723 |
e 122 177 i1/0 ltgo 959 |
9 js7 138 149 V25 |goe |
10 Jde - 137 LY 73 §23
i b 138 Iz ZH..ah
12 27 28 110 25 2__}
13 A 32 Ld zZ3 &3
14 24 132 14, 73 {ga3 |
15 27 132 A 7Y s
16 20 I7 /z 73 £33
& 27 27 . 249 .87
e fag 37 /J 29 Lgyf
27
T

Total Cycle Time,msec: /170  Average Cyclic Rate of Fire, rds/min ¢ 7 7¢&

a, Each cycle begins at the point of initial rearward movement of the bolt

carrier and ends at the final moment of bolt carrier dwell,
b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil; to initial rearward movement of the

carrier as next round fires,
cs Individual total cycle time converted to a rate of fire in rds/min,
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Table . Displacement-Time Data

Date ?Q;\b \qﬁq ‘ Record No.t £ 7-/0 027 .
eapon Ammuni =
ol ML Projectile Type: AM196
"Caliber: 596 ww~ Propellant Type: TMR @20 ¥
Serial No.: B 27 Lot No.: T 1R O77
Buifent
Test Condition: D‘—T weg YL
' Cyclic
: « Time sec Rate of
Cycle Counter ¢ Total Fire,
rﬂg.a Recoil [ PRecoil Dweléz' Cycle  |rds/min®
1 25 146 /0 7/ L5}
2 38 3 Y /0 (ol 15324
3 ¥3 152 L)) /04 (556
'* L7/ 49 /0 105 157/ |
5 3z _i51 110 99 |60t |
s 133 146 ‘Yo 199 1474
7 l3s 148 10 |23 645 |
8 22 174 g 1éga |
9 30 V9, |/ 1 sg 682
10 33 - 145 /0 $7 (70
1 |3 Yo 10 |88 losa
I EY W U720 WY KT YT
13 322 49 g 2/ 659
14 2% 47 19 7/ 659
G 2 r¥s 4l 37 16990
16 Ja % [0 23 14682
17 23 77 (J 7¢ é_é7
o |37 |78 li0 19/ 1459
o |z 26 110189 |ez4
20 33 -
Total Cycle Iime-ms;ﬂ I7f__&_ ;verage Cyclic Rate of Fire, rds/min 1 65/

a. Each cycle begins at the point of initial rearward movement of the bolt
carrief and ends at the final moment of bolt carrier dwell.

b, Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearvard movement of the
carrier as next round fires,

c. Individual total cycle time converted to a rate of fire in rds/min,
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Table . Displacement-Time Data

Date Ft\b LOqu , Record No.t & 0-/1- O27
Amm
Lo B PR Projectile Type: M I%%r
Caliber: E.5( waw Propellant Type: TMR Fa 08
Serial No,: [AM Lot No.: T W/!¥077
Bubfens. '
Test Condition: D-T wmount.
Cyclic
+_Time, msec Rate of
Cycle Counter § Total Fire,
: No,23 Recoil [ PRecoil Dwellb Cycle rds/min® .
] 44 1 65 § o 1/ L 598 L
2 46 ed L 10 Ui 1502 | ;
3 27 160 . fp L1z {513 i
4 ¥4 58 10 141526 5
5 |45 &) 0 _Jue lsiz b
6 25 b0, lf ol s
r L 1S3 o lle3 |sga |
8 EZEES AR VYRR VIY BRI, 5
o 3¢ sy Ve V97 le1s |
10 76 - 15/ /0 37 __i6l# :
11 ) 56 1] (07 1561 | .
12 2 78 3 10 74 28 ;
s 7 53 Vs 103 1552 :
14 90 142 . D 103 {82 .
A5 44 53 10 (03 158 & ;
16 24 7¢ ) 22 1es53 ! :
17 35~ 5 (Q 90 1647 ;
18 g9 vy 10 86 167% .
19 32 44 . 861428 .
20 35 -

Total Cycle Time,Msec: j?ﬁ Average Cyclic Rate of Fire, rds/min 1 S5O

a. Each cycle begins at the point of initial rearward movement of the bolt
carrier and ends at the final moment of bolt carrier dwell,

b, Measured from peint of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the
carrier as next round fires,

c. Individual total cycle time converted to a rate of fire in rds/min.
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Table . Displacement-Time Data

Date Fe\-; \ab9q , Record No.lBﬂ?-./ﬂ -0 77 | .
Weapon Arm;runitigrill : AV
Hodelt M1b R\ Frosetiat Hoel T 0T
Calibert ;.Sbww Lot No.: —rwlgo.’?

Serial No.! BD"]
Buffer
Test Condition: 'D -T wovn-t

Cyclic
+_Time, msec Rate of
Cycle Counter § Total Fire,
Ao,d Recoil [ PRecoil Dwe.;ﬁ. Cycle rds/min®
5 94 56 /0 [10_ } 345
2 43 S6__ L (09 | 550
3 44 - $7 10 0 A BB
u 42 S6 /0 vy £50
I < N /2 /108 1556 ;
6 73 - 10 ‘107 'Sel
7 43 |55 0 lsog 556 ¢
8 Bed A o Y7 ls¢r
9 4 9 74 (0 i{()(ﬂ 566
10 37 =152 yis, 29 1406
i 36 St L0 77 1618
12 27 53 L0 [p0 1660
13 7 $6 107 V¢4
14 40 g2 1 /0 109 1582
15 36 |Sv /0 96 1635
16 37 37 LY 78 6/ 2
17 35 44 w 193 645
18 <135 48 [0 23 645
19 34 46 Wi 90 667 |
20 34 —
Total Cycle Time.msec:/9§Q Average Cyclic Rate of Fire, rds/min i 585

- a, Each cycle begins at the point of initial rearward movement of the bolt
carrier and ends at the final moment of bolt carrier dwell.
b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires.
c. Individwal total cycle time converted to a rate of fire in rds/min,
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Table . Displacement-Time Data :
Date Fe,h \‘%‘l ) Record No,! Ba7-13 941
L A rojeciile Type: We), M1Q 3 /196
Catiberts SOk Wi Wi Propellant Type:u;c.glf‘/rdpﬁ'apg
Serial No.: BQ1 Lot No.: Twi¥30!/Tw 19077
Buffer
Test Condition: DV wivwyg
Cyclic
r__Time, msec Rate of
Cycle Counter § Total Fire,
ryo.a Recoil [ Pecoil Dwel}E. Cycle rds/min®}
1 28 72 ) 74 7¢ 7
2 3/ 3 L /0 54 |\ 2/%
3 J8 | #2 L0 ' 8o 1750
4 29 45 1w Vg7 1490
5 43  Ley /8 Vo7 |56/ |
6 I 27 /4 f oy 194/ |
7 16 B3t oy |8 A
: IANETIE Y ML
s 127 Voo L 177 L7279
v L34 t47 Vs N2/ 10657 |
11 3. 133 L7 74 154
12 46 LA /4 73 gal
s 37 138 ls0 73" 300
14 27 27 1.0 74 | s,/
15 3/ (46 Lo §7 16990
38 2b 37 /Y y ) g2/
17 35 137 /0 22 1833
- 18 25 37 /0 Zig 1 ¢33
19 26 37 /0 Fod %2/
20 2% -

Total Cycle Time,msec: /‘/?? Average Cyclic Rate of Fire, rds/min 760

a. Each cycle begins at the point of initial rearward movement of the bolt
carrier and ends at the final moment of bolt carrier dwell.

b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the
carrier as next round fires,

c. Individual total cycle time converted to a rate of fire in rds/min,
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Table Displacement-Time Data

Record No,! ,8;7"/7' 6"‘” .

Armuni t4 _
Projecgille Type: -\, Mmas3/mMmag

Propellant Type: wc 844 /‘I..H R8IDE
Lot No.: 'rwlggo] /.1.."”3-0-)7

Date $¢¥ \ng

Weapon
Model: M| b P\
" Caliber: §.5 (0 wawa
Serial No,t B3
Buffont
Test Condition: DT wouwt

Cyclic
) +_Time, msec Rate of
Cycle Counter r_ Total Fire,
Mo, 2 Recoil fRecoil }Dwell® §cycle |rds/minSl
) 127 1 42 /19 77 772
2 30 42 /2 32 | 732 |
3 30 43 7 g3 1 73&
. 30 43 10 &3 1723
5 26 47 LD 75 1632 !
6 3z V70 Vv 77 1779l
T 126 2138 Vup L74 | gl
s 12z 38 0 75 |sov
g 30 145 §5 | 7006 |
10 3o . | % 10 $6_ (673
11 a8 137 40 z2 1§23
12 26 138 10 74 /1 |
13 db 137 /6 73 g
14 27 132 .1 [y 7418/
15 33 (45 g/ 1675
16 33~ 136 (0 7/ 845
17 25 |37 L0 7 g2
38 g7 37 /0 74 __| 8/
19 35 137 Vs P e
20 ;ap —
Total Cycle Time, msec: /489 Average Cyclic Rate of Fire, rds/min 1 74{

- a, Each cycle begins at the point of initial rearward movement of the bolt
carrier and ends at the final moment of bolt carrier dwell,
b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires.
c. Individual total cycle time converted to a rate of fire in rds/min.
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Table . Displacement=Time Data

. Date FQB 1465 : Record No.: B 2./5- 4 ¥
Ammy
H‘:gg:“ MR Prugﬁggille Type: U=), M43 [MI1dp
.Caliber: §,5bwwy Propellent Type: We ¢ Y6 /rmRr 83 08
Serial No.: B Q7 st oy Twigjol-/fbvlfa 7
Bufferm
Test Condition: D-T wovwnt
Cyclic
r__Time, msec . .Rate of
Cycle Counter Total Fire,
rNo.a Recoil [PRecoil ¥ Dwel1? Cycle 'rds[migi_
1 29 138 L0 26 799
2 EY, 43 L 0 &3 7473
3 §ra 72 7, &/ 74 1
4 27 i ] [0 78 | 76%
5 35 15/ 10 %4 bds”
6 26 7 7 28 1767
7 27 40 3 19 2.7 759
8 47 132 7, 25~ 1 800
9 27 13¢ ) VAL 802
10 39 - 148 23 652
11 a7 V7 7] 2% 269 |
12 loy 38 1y |73 lgas |
13 33 37 v, 72 1833 |
1y 26 137 1 23 1823 |
15 23 (47 L/ 20 14667
16 L 37 [0 72 g3 3
17 26 37 [a Z3 1823
e TS O 7 72 1533
19 2.9 36 [Q 7/ g4 .5
20 30 -—
Total Cycle Time _mséc: 1944 )b\.verage Cyclic Rate of Fire, rds/min t~76 3

a. Each cycle begins at the point of initial rearward movement of the bolt

carrier and ends at the final moment of bolt carrier dwell.
b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires,
c¢. Individual total cycle time converted to a rate of fire in rds/min.
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Table . Displacement=Time Data

Date FQ.& \qbq : Record No,t f?fﬂ" 7' 30/
He:s::]_, M\h H \ mﬁggzgﬁu Type: S‘tngb
ke o B
Test Condition: D-T wWoVat
) : Cyclic
. _Time, msec __Rate of
Cycle Counter b Total Fire, ! i
Ao, Recoil [PRecoil ¥Dwell’ §Cycle |rxds /min®|
1 38 153 g 10/ \ 594
2 33 Y7t 40 gp 1 467
8 28 1¥8 3 10 0 i LkZ !}
4 23 17 7, 23 16495
s 120 1% [0 $6__ | 628 |
6 &7 2 410 97 1690 )
7 20 45 0 s 1706 |
8 30 v4 /0 s4 |\ 7/4 |
. 3¢ 75 7 w5 | 706 |
10 a8 - |72 1o {80 1250
it o0 (s Vyp s 706
gl 27 70 /0 Z7. 1229
e 35 198 3 L0 73 1ers |
14 az_ 4 /0 28 769!
&) Al vd)) [0 2¢ | 789
18 A6 128 | w 24 | g1/
A 26 3¢ . 249 | gl/
28 1 7 20 . 77 729
19 2o |38 O 73 1822 )
20 AL - |
Total Cycle Time.msec:/$ 4@ Average Cyclic Rate of Fire, rds/min s+ 7/ &

- a. Each cycle begins at the point of initial rearward movement of the bolt
carriet and ends at the final moment of bolt carrier dwell.
b, Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the
carrier as mext round fires,

c. Individesl total cycle time converted to a rate of fire in rds/min.
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Table . Displacement-Time Data

. Date FGL 19464 _ Record No,t C-?é" §-30/
“e:(p:g:l: M\bp” Am;rugjzg?ille Type: M‘ﬁ.’
. Caliber: 5,56 wiw Propellant Type: W C@46é
Serial No.:1 C % b Lot No.: “TwW 193¢0
Buifeny
Test Condition: D "1 wouLwnt
r__Time ec ! gz:iigf
Cycle Count:rml— }
Ao, 2 Recoil fPecoil } Dwell®
1 1 .7 $9 %0
2 37 Lo w7
3 20 . 47 )
4 27 3L {0
5 20 _t495 Lo
6 30 25 A
7 320 174 W,
8 3J 43 /0
< 74 47 L0
10 28 - 142 /¢
pa 3z & 2)
12 a7z 0 I,
;43 30 45 1 /0
14 27 70 W)
15 28 142 7
16 27 72 £0
17 22 45 1 10
18 . ﬂ 42-_ /0
19 22 3¢ L0 245 ) 809 |
m oz | - ;

Average Cyclic Rate of Fire, rds/min 3¢ (&4

Total Cycle Time,msec: /437

a. Each cycle begins at the point of initial rearward movement of the bolt

carrier and ends at the final moment of bolt carrier dwell,
b, Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires,
c, Individual total cycle time converted to a rate of fire in rds/min,
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, Table Displacement=-Time Data
Date F°£ \ Q69 Record Nou1 C & 67 7° 3o/
Amm
L MIE B ojectile vpe: M1A3
‘Caliber: 5,50 wmw Propellant Type: wesHi
Serial No.! C b Lot No.: Tw % 30)
Buffexry
Test Conditiont V-1 wouwnt
Cyclic
_ __Time, msec Rate of
Cycle Counter Total Fire,
rﬂo.a Recoil | PRecoil Dwe11? Cycle rds/min®
1 20 47 10 97 167 |
2 26 V45 U 4o 4 4o/ 1594
3 27 - 142 /) 25 b3
y 34 kY] /0 G4 639 !
5 32 Y8 10 90 1667 |
s 119 94 Vo ' g3 1723 |
7 L 2/ v/ [0 97 1694
: 30 177 /0 ¢3 | 733 |
9 3z 45 ) 55 | g6 |
10 29 43 a g/ 7.7/
11 3 47 /0 29 674
12 27 73 W, g¢__ 1750
W13 27 72 ) 79 17252
14 47 7/ L0 78 769
15 30 (44 tuw gy {274 |
16 Q7 14 /0 87 | ¢20 &
17 27 43 £ 30 yAS/IR |
1o |3p |43 /0 g3 | 733
19 27 37 /0 74 8//
20 n:lf -
Total C : .ms;cz_mo ‘A-verage Cyclic Rate of Fire, rds/min @ 70‘7’

- a. Each cycle

begins at the point of initial rearward movement of the bolt

carriet and ends at the final moment of bolt carrier dwell.
b. MHeasured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as mext round fires,

c. Individuai total cycle time converted to a rate of fire in rds/min,
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v

Date FQE \qbq

Weapon
Model!

_Caliber: § Gb ww
Serial No.t C Qb

Mlb A\

Table

Buifert
Test Condition: D '_[ wouwt

Cycle

No,3

Time.'msec

Displacement=Time Data
Record No,! (_3"/0' Z 77

Ammuniti
Prugjecg;.lle Type: M f"
Propellant Type: JTMR €J08&

Lot No.: “Tw ,3‘077

Cyelie
Rate of

Recoil

Counter §
Pecoil

Y2

$5 8 9

 pwe11P

Total [Fire, -
Cycle = frds/minCf .
Tl -

12>

Lok

Qilojlmxjao|lun]ls jw]ln =

-
o

-
.

~
(N]

(=]
w

-

|
=

[
wn

=
o

[
~

|,.u
@

[
{Te]

N
(=]

Total Cve

i me  msec:

Average Cyclic Rate of Fire, rds/min 3

a. Each cycle begins at the point of initial rearward movement of the bolt
carrier and ends at the final moment of bolt carrier dwell.

b, Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires.
c. Individual total cycle time converted to a rate of fire in rds/min,
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Table

Displacement=Time Data

Date FQL \qu Record No,t Cebli-977
Ammunition
W
Py MIbAL Projectile Type: M 46
ealiben: B0k Wi Propellant Type: TMR €308
Y Lot No.:
Serial No.t (b TTw 180T
Bufifery
Test Conditiont ‘D'T wmount
Cyelic
r_Time, msec Rate of
Cycle Counter } Total Fire,
rNo.a Recoil |Pecoil | Dwell? i¥cycle rds/min?l
g 327 52 {04,
2 37 £2.  LepEC
3 F
{
4 ‘ _
5 |
6 ! |
7 ]
8 , . ' |
9 | |
10
11
12
. 13
14 3
15 s h
16
17
18
19
20
Total Cycle Time,msec: Average Cyclic Rate of Fire, rds/min 3

a. Each cycle

begins at the point of initial rearward movement of the bolt

carriet and ends at the final moment of bolt carrier dwell.

b.

Measured from point of initial bolt carrier contact with the barrel

extension, at conclusion of counter recoil, to initial rearward movement of the
carrier as next round fires.

Coe

I-170

Individual total cycle time converted to a rate of fire in rds/min,




Table . Displacement=Time Data

i . Date ?GL \ qg‘i , Record No.s &ds 3 =277

i Ammunition 55
eapon Projectile Type: MI\Q L

Modelt Mlb A Propellent Type: T My ¥ 0¥

" Caliber: ©
Seriairuo.s:. Scb{new Lot No.: TW 8 079

Buffer:
Test Condition: 1 T wouwT
Cyclic
+ _Time, msec Rate of
Cycle Counter § Total Fire, : :
rrlo.a Recoil fPecoil Dwelﬁ’_ Cycle rds/min®|

2z gz _Scofc ; ;
327 g2 SZn&C : ,

DI [N lunifs Jw]ln B~

-
o

—
-

[
L%}

=
w

[
-

| i
w
pe—
e

—
(o))

[
~

—
@

-
[Te]

N
o

Total Cve _msec: Average Cyclic Rate of Fire, rds/min 3

a. Each cycle begins at the point of initial rearward movement of the bolt

carriet and ends at the final moment of bolt carrier dwell,
b, Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires.
c¢. Individual total cycle time converted to a rate of fire in rds/min,
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Table . Displacement-Time Data

pate Feb \qbq : Record No.t (24-/3-49+) .
“hodelr M1k B) A rojeceile Typesd-1,M113 [M19%
_Caliber: 5,54 wwa PrOPell&ﬂt Type: We B4 /TMRRAOE
Serial No.: C2b Lot No.: T\ 1¢30) /-rw 18077
Test Condition: L = \ wmouvt.
Cyclic
c—— - Time, msec Rate of
Cycle Counter § Total Fire,
_Ho.a Recoil [ PRecoil } DwellP Cycle rds/min®
1 3 78 /0 23 (45
2 23 42 10 9/ .1 657
3 3/ ) % L0 87 1670
4 34 47 w37 1677
5 37 58 10 3 s 152/ :
5 22 74 10 1 86 78 | |
1 129 {45 W\ g4 |z
8 3/ 74 0t 849 746 |
o V70 170 | n YRV Z
10 32 156 10 /03 1583 i
11 27 73 10 20 754 |
12 a7 . 1% Ly | 57 17727 | |
o 40 b4 7 (64 1527 ._
1 2o 14l 10 27 - 177 ;
15 42 §5 &t [0 (08 157/
16 18 “3 1 2/ 7.4/
2 26 |7/ /0 22 1777
18 ___- 24 o] 7 8o 250
19 27 37 /0 24 3//
20 349 -
Total Cycle Time,msec: /{6, Average Cyclic Rate of Fire, rds/min 3 6 86

* a. Each cycle begins at the point of initial rearward movement of the bolt
carrier and ends at the final moment of bolt carrier dwell,
b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires,
¢, Individual total cycles time converted to a rate of fire in rds/min,
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Date Fq,b \q tpq

Weapon

Model: M LOfy !
. Caliber: [, €6 mw
Serial No.: 206

Bufferr
Test Condition: D~- { wmovwt.

Table

Displacement=Time Data

Record No.t L 24-/%- ¥¢]

Y-\, M193/M 196
Propellant Type:w ¢ QHG/IMRBQOQ
Lot No.: Tw | ® 301 /1w @077

Amunition
Projectile Type:

Cyclic
‘__Time, msec Rate of
Cycle Counter § Total Fire,
rHc}.'a‘ Recoil fPRecoil Dwellh Cycle  |rds/min® .
1 3/ 4 ya. g5 V 7406
2 2) 99 { /0 g9 1 72/% |
3 24 57/ /& 94 i (3]
Y 34 43 /0 %3 | 299
5 Y9 155 g J/03 | 583!
6 27 143 g 1 57 | 759 |
7 29 145 2 22 L2399 §
s 148 g2 19 271759 |
s [29% 4z 14 s/ |74/ |
10 X7 54 9 (05 V577
11 46 7/ 4 76 1789
12 a7 7/ /0 28 1761
RE L4 /i 7 73" 8oy
14 15 138 V9 72 i3s3z |
15 29 48 19 G/ 1659 |
16 25 138 g Zzo | 833 |
17 17 “0 7 78 767
18 °  atae 97 ¥ 2= L u s
19 24 S5 g 70 85 7
20 iﬁ _—

Total Cycle Time msec: /4 {9 Average Cyclic Rate of Fire, rds/min s 7 3/

a. Each cycle

I1-173

begins at the point of initial rearward movement of the bolt
carrier and ends at the final moment of bolt carrier dwell,

b, Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil; to initial rearward movement of the

carrier as next round fires,
ce. Individual total cycle time converted to a rate of fire in rds/min.



Date Feb \q bq

Weapon

Model: MLLOR\
- Caliber: § .G wva
Serial No.t C Q

Table

Buffery
Test Condition: D \ woumt,

Displacement=Time Data

Record No.t ' 24- /5'-‘7"“

Ammuniti
Prugjecggle Type:\{\ =\, M\ QB/N%
Propellant Type:\u)C @4 6&}‘93‘;09

Lot No.:Tus| @3 O\ [T wigat)

Cyelic
r__Time, msec _ _Rate of
Cycle Counter § Total Fire, )
Mo, {Recoil |Recoil }Dwels® icycle |rds/min®
1 30 4.3 /0 g2 Zz23 .|
2 30 V95 L0 w5 10 é
3 e V40 /0 K2 769 |
u 30 143 . VB3 1733 ¢
s 139 s/ /0 G5 | 606 |
6 12z 143 V0 ! g0 750 |
7 27 172 L0 79 | 759 |
8 a ¥ V2L i lo 72 o559 |
o126 172 o\ 78 1767 |
10 “4a - 153 /0 g™ v 5 7/
11 1i > x /0 79 957
12 26 39 7, Zs” 1800
P 27 vd 10 78 769
14 a2 140 3 s Z7. 1777
15 7Ry 2 7/ 104 {527
16 33 197 L0 89 1¢75
17 L 37 L0 b/ N 245 B
28 126 40 L6 76 782
19 27 70 [0 o W 2
20 30 -
Total Cycle Time msec:/S57¢  Average Cyclic Rate of Fire, rds/min ¢ 723

- a. Each cycle begins at the point of initial rearward movement of the bolt
carrietr and ends at the final moment of bolt carrier dwell.

b.

Measured from point of initial bolt carrier contact with the barrel

extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires.
Individual total cycle time converted to a rate of fire in rds/min,
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Table . Displacement=Time Data

y . Date Fcb \q‘)cl , Record No.t £R7-7-39/
Ammuni ti
He:g:zlt Mu' A] Prugjecg;lle Type: M \q 3
. Calibers §.9( wwn Propellant Type: LW C BH b
Serial No.,1 C 21 Lot No.: Tw! €301
Buffert
Test Condition: O~ T L AUV E B
Cyclic
«__Time, msec Rate of
Cycle Counter § Total Fire, |
rHo.a Recoil fPRecoil Dwel11P Cycle rds/minC|
1 + 3¢ LAk S 97 t £/8
2 30 v AR WY 8.9 1. 219
3 30 {24 Vs g4 1 74
b 37 43 | s 53 1733 ¢
5 32 1% | 87 1690 |
6 28 73 20 g/ 174/ |
7 30 44 iV s4 | 704 |
8 2 Y% 1 4 30 lz50 |
9 PV 59 iV 75 lgso |
10 26 VY g 97 1777
11 17 (4 [0 72 777
12 L& 37 3 72 1833
R 25~ 1358 /0 Y 954
14 27 172 /0 29 1759 1
15 Jdé 128  tyo 29 . {1zl
16 26 3.7 L0 z3 329
17 26 78 ) 4 sl
18 124 39 W) 7 5 %07
19 24 37 0 23 a8l
20 35" -

Total Cycle Time,msec: /50 Q- Average Cyclic Rate of Fire, rds/min 3 757

a. Each cycle begins at the point of initial rearward movement of the bolt
carriet and ends at the final moment of bolt carrier dwell.

b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires.
c. Individual total cycle time converted to a rate of fire in rda/min,
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Table . Displacement=Time Data

Date ?Qg \q.'oq ; Record No.t ¢ 27- g-ja/
Ammunition '

“’:ﬂﬁzl, Ml B Projectile Type: M\ 3
" Calibers 6. b wwa Propellant Type: W ¢ @™ )

Serial No.: C Q7] Lot No.: “Tw\g 30\

Buéfers
Test Condition: V) =T wluwm T

Cyclic
_ +__Time, msec Rate of
Cycle Counter } Total Fire, \

Mo, 3 Recoil | PRecoil I. Dwe11? Cycle = |rds/min®
1 3é S3 /0 97 | 606

2 33 V47 1,0 90V be”
3 2/ Y 1 gs 1 Zdb.!
w134 178 Gyso 152 1653
5 ISRV, §0__ 1 750 |
6

7

8

9

30 24 . g4 7/4

29 147 /0 | 83 677 |
33 1sg 1w 133 1645 |
a7 (Y2l 129 12759 ]
10 20 - V¥ /W 27 1690 |
11 2% 72 /0 g0 {750
12 37 7/ 7. 78 17067
13 A7 141 1w 79 1767
14 26 4% ‘n 76 1742
15 26 39t 75 1900
16 26 138 [0 74 13%//
17 26 34 /0 74 18//

2 __lle 38 /0 249 1871
25

19 37 L0 Z3 1333
20 28 —

Total Cycle Time,msec: /$§45F Average Cyclic Rate of Fire, rds/min ¢ 73/

a. Each cycle begins at the point of initial rearward movement of the bolt

carrier and ends at the final moment of bolt carrier dwell.
b, Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires,
c. Individual total cycle time converted to a rate of fire in rds/min,
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Table . Displacement-Time Data

‘ . Date Fe\b \1bcl . Record No.: £2/- 9-30/
Weapon Ammunition
Model: MIb R\ Projectile Type: M14 3
- Caliber: §,G h wmw, Prqpella.nt Type: WC BUb
Serial No.,: C Q71 Lot No.: TW1%'30|
Baffer:
Test Condition: L) =1 wmovut-
Cyclic
' __Time, msec Rate of
Cycle Counter § Total Fire, i
Ao, a Recoil fPRecoil Dwel_Jf_ Cycle rds/min®
1 23 Y% b )2 §9 Y479
2 e/ S5 Ll lod 1577
3 320 47 i 47 b9
4 27 1493 10 g0 _|rsv
5 2g |43 7 g/ | 7%/ |
6 17 44 Y, 79 |\ 757 1}
7 27 42 0w 79 | z59 |
o a7 172 g 77 | 757 |
9 g N3 ' L .p. | & lozas |
10 FARZ 0t 2¢ 1789 |
11 28 172 Y, %0 237
12 29 137 b0 2.2 533
13 b v/, 7) Z&. 1 269
14 26\ Y 10 L oz (285 !
15 26 %o L 40 26 =i 789
16 A6 2/ [0 77 729
17 26 70 i, 76 7 Y9
A8 J7 72 ) 79 259
19 25 7/ ), 27 759
20 0 -

Total Cycle Time,msec: /4 1 ¢€ Average Cyclic Rate of Fire, rds/min i Y7

a. Each cycle begins at the point of initial rearward movement of the bolt
carriet and ends at the final moment of bolt carrier dwell,

b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires,
cs Individual total cycle time converted to a rate of fire in rds/min,
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Table . Displacement-Time Data

Date ‘Feg \.QBR , Record No.t €a72-79* e .
Weapon Ammugition . |
Hedes MO Eeietile mo ENR $a07
Serial No,: CQ") Lot No.: TWwIg077
R
Test Condition: = wa0wvw=t~
Cyclic
+__Time, msec Rate of
Cycle ‘ CounFer : b Total Fire, )
rﬂo.a Recoil f[PRecoil {Dwell® §Cycle rds/minC|
1 7/ 56 2 166 Y Shb )
2 &y 5 19 105 S 7/
3 42 s 9 106 1546
4 70 Sé g 104 ' S77
5 g 54 18 s05 | S7/ )
6 a2y \gg g Vijpe 1 &7 |
T 49/ \56 15 /08 |sz |
e |4/ 156 iy Vs sz |
9 28 1460 g V106 | 564 |
10 94l - 156 g [0S (527
11 29 57 g 109 1£27
12 38 16/ g (07 136/
13 24" 158 g lro4 1527 |
14 38 147 1. % (05 | L2/
15 HJo (37 L g 105 VL
16 38 _|5¢é g 102 ls38 |
17 28 |s5¢ 2 (v 1588 |}
R K /4 ¢ g (104 | £27
19 2/ 2 g 79 l¢0é
20 37 47 FER
Total Cycle Ijmg_msec:/983 Average Cyclic Rate of Fire, rds/min ¢ S 7f

- a, Each cycle begins at the point of initial rearward movement of the bolt
carriet and ends at the final moment of bolt carrier dwell.
b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the
carrier as next round fires,
¢. Individual total cycle time converted to a rate of fire in rds/min,
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Table . Displacement=-Time Data -

. . Date FQ‘; \1bq _ Record No.t L@ 7~ /1-077

Weapon Ammunition
Projectile Type: M4 6
Model: MIb B\ ey Tug Bab®

‘ Caliber: 6.9 wwa
Serial No,: £ 1
Buffer:
Test Condition: U T wount

Lot No.: TW 18017

Cyclic
Tima, msec Rate of
Cycle Counter Total Fire, !

Mo 2 Recoil [ Pecoil } Dwel1P Cycle rds/min®
V37 |70 V wec
Vv E(a £t

~

o

D)o |vjaojuvnifs jwln B

TR, T i
v

v mr— e % o Y b ¢ n

|
(=]

| o
(o

=
%)

=
w

]
=

—
w

=
o

[
~

-
=]

-
[Te]

]
(=]

Total Cycle Time,msec: Average Cyclic Rate of Fire, rds/min

a. Each cycle begins at the point of initial rearward movement of the bolt
carrier and ends at the final moment of bolt carrier dwell.

b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires.
c. Individual total cycle time converted to a rate of fire in rds/min.
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Date FQ\; lﬁbol

Weapon
Modelt

Mib R\

"Caliber: §.5SGwmw

Serial No.: € &)

Bufferr
Test Condition: 'D T wiount

Table

Displacement=Time Data

Ammunition
Projectile Type:di-|
Propellant Type: wé

Record No.! (17—/3 i %/

Mia3/Mive
UL /[TMRRI0F

Lot No-: TNy 30\ /Tw) 40727

Cyelic
+ Time, msec Rate of
Cycle Counter § Total Fire,
rNo.a Recoil [ PRecoil DweL;E_ Cycle rds/minc_
1 : lgdf' 7’9 ; 5? ?{3 <65K5’ A
2 ;137 9’ ﬁ? 527 ;Zﬁﬂgz__g
3 19 {45 g lgz 733
s a7} 4 g7 79 1767 :
5 4/ 56 7 1006 ;566 ?
6 28 44 v g | 1233
7 177 149 g 80 | 750}
8 a7 193 19 79 (759 |
s las (42 9 76 787 |
w27 sz o Vi 1577
11 28 | 74 2 gl 129/
12 27 44 Y g0 YAY,
B3 30 44 1| 9 23 743 |
14 3¢l e 1261 787 )
15 36 150 t>9 95 16321
16 ar . 1.9/ 7 g5 | g0 |
17 25 |39 7 Za 1823
' 18 sl A 40 5. 749 13/
19 le |70 7 75 | gov
20 ‘3:? —

Total Cycle Time.msec: /5 49 Average Cyclic Rate of Fire, rds/min 3 VA

 a. Each cycle begins at the point of initial rearward movement of the bolt

carrier and ends at the final moment of bolt carrier dwell,
b, Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires,

Ce
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Individual total cycle time converted to a rate of fire in rds/min,



Table . Displacement=Time Data

. . Date FCE lﬂbq : Record No.l(ﬂ?"’ /!f' 74/
Ammuni
He;gg:ls Mlb A\ Pro;]:igrille Type: L\ -\ H|‘3/M|qbg
Caliiaks B.E 0 win Propellant Type:we@Hb /fART 30
Serial No.: € Q) Lot No.: TWY 20 /7Ln g 217
Bufferr
Test Conditions © =T WMovwat
Cyclic
_Time, msec Rate of
Cycle Counter § Total Fire, )

Jo, 2 Recoil f§PRecoil §Dwell? ¥cycle rds/min®|
1 4 35 P S WY 27 4/ |
2 3/ 77 140§ 8% 1482
3 3o Vo Vod L &5 ek
M 50 43 /0 5 5 4_1_23 ,
5 4/ b5 bk Sl |
6 PE 4 77 v ot ol 74/ )
7 12 174 Do 8V e | 734
o Lo .. i@ b Jgvigsd
s 196 V1w Ly 17¢ 1787 |

W i4p V57 U o Vroz g5el |

11 174 1 g4 | 1Y
12 KY/ e ) . N, 769
13 30 73 10 % 3 723

14 26 132 1 W0 74 i g1l | E
15 36 150 L p 26 . | 635 .
16 26 |4/ /4 >7 | 779 ;
17 27 gl i 77 227
."18 Nap 1o L0 26 7%9
19 206 28 Y. 74 1.3/l
20 34 —_

Total Cycle Ti _msec:_/fqa:s' Average Cyclic Rate of Fire, rds/min s 7//

a. Each cycle begins at the point of initial rearward movement of the bolt
carrier and ends at the final moment of bolt carrier dwell.

b, Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the
carrier as next round fires.

¢. Individual total cycle time converted to a rate of fire in rds/min,
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Ammunition
Projectile Type:¥Wa.\

Record No,! C?;— /#— ‘/4, . .
M1a3 /nae

Propellant Type:uc®Up/cntBa0¢
Lot No.: TWIB30\ /Tw 18017

Table Displacement-Time Data
Date FQB l‘{[pcl
“oaei ALLR
- Caliber: §) Sowmwm
Serial No,3 @71
Buffert
Test Conditions D=1 w bUw ¥
Cyeclic
__Time, msec Rate of
Cycle Counter ¥ Total Fire,
rHo.a Recoil fRecoil Dwellb Cycle 'rds/minﬁ
. 20 142 /0 g3 12743 |
2 >3 43 /0 g/ 124/
s 148 |72 170 | 50 i 750
v Ve 143 g 77 | 299
5 4 1 5% g lypo# 1577 |
5 37 46 g 1 g/ | 74/ 1
130 |76 s | 54 | 24|
s |28 | % ¥ ‘sl | 249/}
s  t30 V47 13 . jwe3 l7za3 |
10 40 .V 56 7 OS5 V.5 T
1L 26 |97 19 79 1759
12 A6 93 2 78 17269
13 Yl 7 K 79 18/]
14 LA 0 N3 9 27 N 779
5 |4 55 |9 104 | 577
16 o 42 /0 221923
YA K7 Y 22 | 7279
R SECE /S 1 1 7281767
19 28 134 /6 73 | 833
20 33 ==

Average Cyclic Rate of Fire, rds/min t 7 2%

Total Cycle Time,msec: /526

a. Each cycle begins at the point of initial rearward movement of the bolt
carriet and ends at the final moment of bolt carrier dwell.

b. Measured from point of initial bolt carrier contact with the barrel
extension, at conclusion of counter recoil, to initial rearward movement of the

carrier as next round fires.
Individual total cycle time converted to a rate of fire in rds/min,

Ce
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Table I, Summary of Double-Feed Malfunctions in
Initial Endurance Test of M16Al1 Rifles

Maga- Mode

zine of Rifle No,

No.® Fire B=29 B=30 B=3l B=32 B=33 B=3L4° Bu35% C-28 C-29 C=30 C=31 C=32 C=33C C=-3LC
1 B 0 2 0 b 5 0 0 0 2 1 3 L 0 3 3
2 A 0 2 1 0 1 0 2 0 0 L 2 0 1 0
3 s 0 0 0 2 T 0 0 0 1 T 2 0 1 o]
h B 0 0 0 3 6 0 0 0 0 1: 1 0 3 0
5 S 0 ] 0 2 0 0 0 0 0 0 6 0 5 0
6 B 0 0 0 2 b1l 0 0 0 3 8 0 0 1
7 A 0 0 0 0 1 0 0 1 0 2 2 0 0 1
8 8 0 0 0 0 0 0 0 0 0 0 0 1 1 1
9 B 0 0 0 3 0 0 0 0 0 1 1 0 0 0

10 S 0 1 0 0 0 0 0 0 0 0 0 0 0 0

11 B 0 0 0 i 0 0 0 0 0 15 0 0 0 0

12 A 0 1 0 0 0 1 0 0 0 0 0 0 0 0

13 S 0 0 1 0 0 1 0 0 0 10 1 0 1 0

1l B 0 0 0 0 0 0 0 0 0 1 3 0 0 0

15 S 0 0 0 0 0 0 0 0 0 0 19 0 0 0

16 B 0 0 1 11 0 0 0 0 0 0 1 0 0 0

17 A 0 0 0 1 0 2 1 0 0 0 0 0 0 0

18 S 0 1 1 0 0 1 0 0 0 0 0 0 0 0

19 B 1 0 0 0 0 0 0 0 0 0 0 0 0 0

20 S Q 1 0o 0 0 0 [} o 0 0 0 o 0 0

Total 1 8 T 29 13 18 3 28 2 AT 56 T Ishec®
Thd 12Ld

8Rifles were fired to a total of 10000 rounds with new magazines introduced each 3000
rounds, Sets of 5 magazines were fired with each rifle and rotated during firing so
that 600 rounds were fired with every magazine,

PMagazines No., 1, 4, 6, 9, 11, 14, 16, 19 were fired in short burst (L5 rds) = B;
magazines No. 2, T, 12, 17 were fired in the fully automatic mode (continuous 20-rd
burst) = A, and all other magazines were fired in the semiautomatic mode = S,

CThese rifles were fired with a L-to-l mix of ball and tracer cartridges with magazines
loaded so that the first four rounds fired were ball rounds, the fifth a tracer, etc.

e seven rifles from each manufacturer were fired a total of T0000 rounds per
manufacturer; no double-feeds occurred while firing T0000 rounds with the rifles
manufactured by the Code A contractor,
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Table II. Summary of Double-Feed Malfunctions Versus Mode
‘ of Fire in Initial Endurance Test of M16Al Rifles

Rifle Mode of Fire®
No. )
Bl A Sl B2 S2

B-29 0 0 0 1 0
B-30 2 3 1 0 2
B-31 L 1 2 0 0
B-32 18 3 2 6 2
B-33 L 2 1 6 0
B-34 11 3 2 0 0
B-35 0 3 0 0 0

Total 36 33 8 13 n
c-28 2 1 0 0 0
c-29 1 0] 1 0 0
c-30 .21 6 17 3 0
Cc-31 13 4 3 5 25
c-32 0 0 1 0 0
C-33 3 1 3 3 5
C-34 4 1 1. 0 0

Total nn 13 26 11 30

Total 80 26 34 oL 34
Total Number of Total Number of 20-rd Frequency of
Double-Feeds per Trials Attempted per Double-Feeds per
Mode of Fire Mode of Fire Mode of Fire
B (BlL & B2) 104 2800 037
A 26 1400 . .018
S (s1 & s2) 68 2800 024

& A11 rifles were fired in 100-rd cycles with complete cooling between cycles;

each cycle was composed of 20 rounds in short bursts (Bl), 20 rounds in a
continuous burst (A), 20 rounds in semiautomatic (S1), 20 rounds in short
bursts (B2), and 20 rounds in semiautomatic (S2).

As almost all double-feeds occurred only once in any single 20-round trial,
the frequency is expressed as the number of double-feeds per 20-round trial
per mode of fire; the frequency cited is not the frequency per round fired.
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. Table IIT. Summary of Double-Feed Malfunctions Versus Rifle Round Count
in Initial Endurance Test of M16Al Rifles

Rifle Round Count®

Rifle T001-  2001-  3001- LOOI- 5001- 600I- 7001- ©00L-  900l-
No. 1-1000 2000 3000 Lkooo 5000 6000 7000 8000 9000 10000
B-29 0 0 0 0 0 0 0 0 0 v
B-30 3 1 0 0 0 1 1 0 0 2
B-31 1 0 0 0 0 0 0 0 1 2
B-32 4 2 2 L 1 0 1 1 2 12
B-33 T 0 1 L 1 0 0 0 0 0
B-34 0 0 0 3 2 6 2 0 0 3
B-35 1 1 ¢ 0 0 0 0 0 0 0 1
Total 16 I 3 1T In T N T 3 51
c-28 2 0 0 0 : 0 0 0 0 0
Cc-29 0 0 2 0 0 0 0 0 0 0
c-30 9 2 L 5 0 1 8 8 10 0
c-31 6 5 L 3 3 5 L 8 11 1
c-32 0 0 0 0 1 0 0 0 0 0
C-33 8 2 3 0 1 0 0 0 1 0
Cc-34 0 1 2 2 1. 0 0 0 0 0
Total 25 10 15 10 i § [ 12 16 22 T
Total 41 14 18 o1 11 13 16 17 25 22

a. Rifle round count pertains to the "age" in rounds fired of the rifle only and not
necessarily to the magazine as new magazines were introduced after each 3000 rounds
of rifle firing.
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Teble IV. Summary of Double-Feed Malfunctions Versus Magazine Round .
: Count in Initial Endurance Test of M16Al Rifles

Magazine Round Count®

Rifle No.

14 i ~ 16 17 18
B-29 0 1 0 0 0
B-30 0 1 0 0 T
B-31 0 0 0 2 2
B-32 0 I 6 10 9
B-33 1 1 0 3 8
B-3h 0 0 0 2 14
B-35 0 0 0 1 2
Total I 5 i [2) 18 Té—
c-28 0 0 0 0 3
c-29 0 0 2 0 0
c-30 1 0 12 10 2L
C-3. 0 0 13 14 23
c-32 0 0 0 0 1
c-33 0 0 0 5 14
C-34 0 0 0 0 6
Total 1 0 27 25 TI
Total 2 7 33 43 113

a. The magazine round count is defined as the particular cycle, among twenty
cycles in each magazine, during which the double-feed occurred; e.g. a
double-feed occurring on megazine round count No. 16 is a double feed
which immediately followed the firing of the 16th round in the magazine
and the 1Tth and 18th rounds became "jammed".
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SCIENCE AND TECHNOLOGY LABORATORY REPORT

[DATE: LAB. NO: mwmw|ou NO:
WA R: o142 MANUFACTURER'S DESIGNATION:

COMCLUSIONS

1. Magnetic particle {aspaction of the belt swbmitted for examinatiem (Ldentifiad
3-39) comfirmed a crack at the cam pia hole locatiem after ths reported 3000 rd. firiag
at TECOM. A very "light" iadicetion wes ravesled exteadiag from approximately .028"
within the ID surface to .0l7" om tha surfaca.

2. Magmetic particle imspectiom of this bolt after sa sdditional 3000 rd. firimg ot
RIA revealed that the crack had progressed to & tetal lemgth of .150" om the ID
surface amd .060" om the 00 surface.

3. Metallurgical evaluatiems imdicete thet the bolt met drawiag requirements and that
hest trest processing had been comsistesmt with bolts of accaptable quality.

JEIRODUCTION

Tais investigatiom vas requested by AMSWE-QA im a DF dated 23 April. Oae bolt
{dentified B~39 was supplied by AMBWE-QAY for the imvestigatiom. Reportsdly this bolt
was “cracked” st the cem pia hole after 3000 rd. firing st TECOM. This investigative
effort vas funded om X.0. 443907-3013~Eag. Spt. to MLGAl Rifle. :

PROCEPYRE AMD RESWL.TS

Magmetic particle imspections wers msde on the bolt as received from TECOM after 3000
rd. firing ewd after sn additiemal 3000 rd. firiag at RIA. Location amd extest of
cracking is showm in Figs. 1 amd 2.

Surface hardaess of the bolt was Rockwell 158-90 whick is wvithim the 89-90.5
specified on the dravisg.

Metallegraphic examimation revealed the bolt had & carburized case depth of .012"
which also is within the rsage specified on the drewing. Microstructure of the cese
asad cgre were satisfactory vitheut evidemcs of exsess rstsised awstesits or ister-
granular oxide cemditioas.

Lomgitudinal sectiens mormal to the cxack were prapered for micrasscopic sxaninstion.
Photomicrographs of these sectiems are shewm imFigs. 3, 4, aad 5.

1
/
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Metallurgically, the subject belt appears csmpsrsble te previsusly exsmingd bolts
which have suscessfully cempleted 10,000 rds. withewt inmitistiem of a crask st the
critical cam pia hele lecatien. MNe evidsnce wes wmcevered te clesrly iadicate the
ressea for premsture erack imitistion. Other msmufssturs or precess varisbles may
have cauoed or centributed te the problem. Ceafigurstiom variastiem at the critical
hole lip lesstiem, lack of optimum cempressive stress pattern frem shet

peening eperstions, er mimer surfece fimish devisties could imcrease Sesceptibility
to crasking ot this kmowa fatigws semsitive ares. /

Phaillip E. Gesttach

DR. ALEXANDER RAMMER
DPirecter of Resssrch
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FIG 1
M16A1 RIFLE BOLT. MAGNETIC PARTICLE
CRACK INDICATION AT CAM PIN HOLE
AFTER 3000 ROUNDS. 9X
NEG. NO. 7909
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FIG 2
M16A1 RIFLE BOLT. MAGNETIC PARTICLE
CRACK INDICATION AT CAM PIN HOLE
AFTER 6000 ROUNDS. 9X
NEG. NO. 7910
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FIGURE 3

X-100 AS POLISHED
LONGITUDINAL SECTION THROUGH
CRACK IN M16Al RIFLE BOLT.
SECTIONED APPROX. .025" BELOW
LIP OF CAM PIN HOLE.

SPECIMEN No. 1-95.
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FIGURE 4
X-100 NITAL ETCH
LONGITUDINAL SECTION THROUGH
CRACK IN ML6Al RIFLE BOLT.
SECTIONED APPROX. .025" BELOW
LIP OF CAM PIN HOLE.
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FIGURE 5

X-100 AS POLISHED
LONGITUDINAL SECTION THROUGH
CRACK IN M16Al RIFLE BOLT.
SECTIONED APPROX. .055" BELOW
LIP OF CAM PIN HOLE.
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BA

CH

M

BS

ME
DP
BR
HS

SM

CHI

Bolt assist
Charging handle

Manual recocking of hammer by pivoting lower receiver and
cocking hammer with the shooters thumb,

Magazine withdrawn from weapon

Buttstock impact against top of shooting bench (plywood) while
attempting to retract bolt and carrier with the charging handle.

Manual ejection of the fired cartridge case
Double pull of trigger to clear FTR malfunctions
Bolt release

Manual cycling of bolt and carrier in weapon
(weapon in unloaded condition)

Strike floor plate of magazine with hand to clear
stub round conditions.

Impact charging handle against shooting table (wood) to unlock
bolt.
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ROUND-BY-ROUND DATA FOR LOW TEMPERATURE TEST

Mode
Malfunction of Fire/
Round Round Magazine Clearing
Type Count | No. No. Action Remarks
Weapon No, A-4

FS-1 101 1 B/3 BA ;

FL 102 2 B/3 BA

BOB 103 3 B/3 CH Caused by short recoil of previous round.
- BOB 104 4 B/3 CH

FS 105 5 B/3 BA

FS 106 6 B/3 BA

FS-1 201 1 B/3 BA

FFR 201 1 B/3 CH Light indent on primer.

FL 202 2 B/3 BA

FS-1 301 1 B/3 BA

FFR 301 1 B/3 R

FF 302 2 B/3 CH Caused by short recoil of previous round(COEC)
FBR 360 20 S/5 CH Cyclic rate prior to FBR was 647 rds/min.
FBR 400 20 S/7 CH Cyclic rate prior to FBR was 647 rds/min,
FS-1 401 1 B/3 BA

FFR 401 1 B/3 R

BOB 402 2 B/3 CH/BA

FJ 402 2 B/3 CH/M Ejector frozen to rear.

FFR 403 3 B/3 R

FL 404 4 B/3 BA

BOB " 408 8 B/3 CH/BA

‘BFF(FU) 500 - - CH/BS

FS-1 501 1 B/3 BA

BOB 502 2 B/3 CH/BA

FF 504 4 B/3 BA

FBR 560 20 S/5 CH Cyclic rate prior to FBR was 618 rds/min,
BFF(FU) 600 - - CH/BS Hand-cycled bolt 5 times prior to loading,
FL 604 .4 B/3 BA

FL 655 . 15 S/5 BA

FBR 680 20 B/6 CH Cyclic rate prior to FBR was 650 rds/min,
BFF(FU) 700 - - CH/BS Hand-cycled bolt 12 times prior to loading.
BFF (FU) 800 - - CH/5BS Hand-cycled bolt 14 times prior to loading.
FS-1 801 1 B/3

FC-1 821 1 A/4

BFF (FU) 900 0 0 CH/9BS  Hand-cycled bolt 15 times prior to loading.
FS-1 901 1 B/3 BA

FC-1 921 1 A/4 BA :

Butt plate of stock cracked.

FL 1102 2 B/3 BA

FL 1103 3 B/3 BA

FL 1104 4 B/3 BA

FFR 1201 1 B/3 CH Very light firing pin indent,

FC 1202 2 B/3 BA

. 5 5 4. 1195



Mode
Malfunction of Fire/

“Round__Round Magazine Clearing _ il & .
.Type . Count | No. © No, Action . Remarks
|
Weapon No, A-4
FFR 1202 . 2 B/3 CH Light firing pin indent.
FC 1203 3 B/3 BA % :
FFR 1203 3 B/3 (o1 ; (R Light firing pin indent,
FC 1281 1 S/7 BA L i
DF 1299/ 19/ S7, CH/M =
. 1300.. 20 5
FFR 1301  § B/3 CH Light firing pin indent.
FC 1302 2 B/3 y BA ;
FL 1303 3 B/3 _ BA
. FL 1304 4 B/3 BA
FL 1305 S B/3 BA
FFR 1401 1 B/3 , CH Light firing pin indent.
FJ 1401 1 ~B/3 © ME
FL 1402 2 B/3 BA
FL." 1403 - 3 B/3 BA
FFR 1501 1 B/3 R . Firing pin sticking.
FFR 1501 1 B/3 R Firing pin sticking.
FJ .1501 1 B/3 - ME :
FL 1502 2 B/3 BA
FJ 1502 2 B/3 . ME
FL 1503 < B/3 BA
FL "1510 10 B/3 . BA
“FFR 1601 1 B/3 R
FJ 1601 1 B/3 ME
FL 1602 , 2 . B/3 BA
FJ 1602 8 B/3 ME
FL 1603 -3 B/3 BA
FJ 1603 3 B/3 : ME
FL 1604 _ 4 B/3 - BA
FJ 1604 4 B/3 ME
FL = 1605 5 B/3 BA
FJ 1605 . 5 B/3 ‘ME
FL 1606 6 - B/3 BA
FC 1621 1 A4 BA
FFR 1701 1 B/3 CH
FJ - 1701 1 B/3 ME
FL 1702 2 B/3 BA
FJ 1702 2 B/3 ME
FL 1703 3 B/3 BA
FL :1704° 4 ‘B/3 ‘BA
FJ 1704 4. ‘B/3 ME
FL 1705 5 B/3. BA D _
FBR 1800 20 S/7 . CH Cyclic rate prior to FBR was 620 rds/min.
FJ 1801 1 B/3 ME : ,
FL  1802:° 2 B/3: BA. . '
2 B/3 © MEle

R 1802,




 Sbe

FL
FJ

FJ
FL
FL
FJ
FL
FJ
FL
FJ
FL
FJ
FL
FJ.
FL
BSI
BSI

FS-1"
FBR

FBR

FS=1
FS-1
FS-1
FL-1

FFR-1

. ‘BFR

Fs1
FL

FL

FFR
BFR
FS1

FL
FFR

Mode

Malfunction of Fire/
_.Round ___ Round Magazine Clearing
Count _ | No, No. Action Remarks
|
Weapon No. A-4
1803 3 B/3 BA
1803 3 B/3 ME
1804 4 B/3 BA
1804 4 B/3 ME
1805 5 B/3 BA
1806 6 B/3 BA
1901 1 B/3 ME
1902 2, B/3 BA
1902 2 B/3 ME
1903 3 B/3 BA
1903 3 B/3 ME
1904 4 B/3 BA
1904 4 B/3 ME
1905 5 "B/3 BA
1905 - ° 5 B/3 ME
1906 6 B/3 BA
1919 19 B/3 BR
1999 19 S/7 . BR ) N
) Cyclic rate prior to BSI was 630 rds/min.
2101 1 B/3 BA
- 2180 20 B/6 - CH Cyclic rate prior to FBR was 698 rds/min.
2280 20 B/6 CH Cyclic rate prior to FBR was 668 rds/min.
2301 1 B/3 BA
2401 1 B/3 BA
2501 N B/3 BA _
2501 b | B/3 M/CH Ejector sticks in bolt. BA device would
. not lock bolt,
2501 1 B/3 CH Firing pin sticks. Round fired on 2nd trial.
2600 - - . CH Bolt frozen to rear., BA device non-functional
2601 1 B/3 BA . “
2601 1 B/3 - BA device would not lock bolt. Ejector
) _ sticks. o
2601 1 B/3 CH Ejector sticks.
2601 1 B/3 CH Firing pin sticks. Round fired on 2nd trial,
2700 - - CH Bolt frozen to rear., BA device non=-
functional,
2701 1 B/3 BA -
2701 1 B/3 - BA device would not lock bolt. Ejector
- sticks
2701 1 B/3 CH Ejector sticks
02701 1 B/3 CH Firing pin sticks. Round fired on 2nd trial.
2800 - - CH Bolt frozen to rear, BA device non-

BFR -

" functional,



Mode

Malfunction of Fire/
—Round__ Round Magazine Clearing .
© Type _ Count | No. -_ No. Action Remarks
A 11
FS1 2801 . 1 B/3 BA }
FL 2801 1 B/3 - BA device would not lock bolt. Ejector
; sticks. ;

FL 2801 1 B/3 CH Ejector sticks. , :

FFR ~ 2801 1 B/3 CH Firing pin sticks, Round fired on 2nd trial,

FF 2860 - 20 S/5 CH Round 20 prematurely released from magazine

feed-lips and was caught between bolt and
. face of barrel extension,

FS=1 2901 X B/3 CH/S5BS  Inadvertent storage with bolt closed on

, : 5 on ‘empty chamber,

FL 2901 1 B/3 BA i , :
~FS 2902 2 B/3 BA

FS 2903 3 B/3. BA

FF 2920 20 B/3 BC Round 20 prematurely released from magazine

‘ ' feed-lips. Round on top of feed lips, bolt
to rear,

14198




Type . Count _ | No.

. FL

Mode

Malfunction of Fire/ :
_Round ___ Round Magazine Clearing
No. Action : Remarks

FS-1 101
FS 102
FL 103
FL 104
FL 107
FL 108
FS-1 201
FFR 201
FJ 201
203
FL 204
FS-1 301
BOB 302
FS-1 401
BOB 402 -
BFF (FU) 500
FS-1 501
BOB 502
FL 504
- 600
BFF (FU) 600
FS1 601 .
"FL 606
BFF (FU) 700
FS1 701
FL 702
FL 705
‘BFF (FU) 800
FS-1 801
FC 821
BFF (FU) 901
FS1 901
FL 921
FL 1102
FL 1103
FL 1104
FL 1109
FFR 1201
FC 1202
FL 1203
FFR

1301
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B/3
B/3
B/3
B/3
B/3
B/3
B/3
B/3
B/3
B/3
B/3
B/3
B/3
" B/3
B/3

B/3

B/3

B/3
B/3
' 5/3
B/3
B/3

B/3
A/4

B/3
A/4
B/3
B/3
B/3
B/3
B/3

B/3
B/3
B/3

Weapon No., A=5

BA

BA

BA

BA

BA

BA

BA ;

R~ Round fired on 2nd trial.

BA

BA

BA

CH

BA

CH

CH/20BS Buttstock broke on 18th impact.

BA

CH

BA .

- Installed new buttstock prior to firing,

CH/8BS Hand-cycled bolt 10 times prior to loading.
BA device used 6 times to free bolt forward

BA '

BA. .

CH/4BS Hand-cycled bolt 9 times prior to loading.

BA . '

BA .

BA }

CH/12BS Hand-cycled bolt 15 times prior to loading.

BA : - '

.CH/7BS  Hand=-cycled bolt 14 times prior to loading.

BA '

BA

BA

BA

BA

BA

CH ‘Light indent on primer. Round fired on
second trial,

BA

BA ,

CH Light indent on primer. Round fired on
second trial,



Mode

Malfunction of Fire/ .
Round _ Round Magazine Clearing .
Type _Count | No, -_ No. Action - - Remarks
. Weapon No, ApS'{
FC 1302 . 2 B/3 BA :
BOB 1303 3 B/3 CH
FC - 1321 1 A/4 BA
FFR 1401 1 . B/3 CH Light indent on primer, Rd fired on 2nd trial
FC 1402 2 B/3 ' BA '
FL 1403 "3 B/3 BA
FL 1404 4 B/3 BA
FL 1405 5 B/3 BA
FTR - 1446 6 S/5 DP :
FX 1501 1 B/3 . CH/BS Dust cover did not open when round fired,
“ - This indicates a short recoil or failure to
. . . .unlock condition,
FL 1502 2 B/3 : ' :
FL 1503 3 B/3
FL 1504 4 B/3
FL 1505 5 " B/3
FL: 1506 - * 6 B/3
FL 1507 7 B/3
FL 1508 8 B/3
FL 1509 9 B/3
FL 1510 10 B/3
FC ° 1521 1 A/4 BA
FJ - - 1601 i B/3 - ME
FL ‘1602 = 2 B/3  BA
BOB 1603 3 B/3 CH
" FL 1603 3 B/3 BA.
FL " 1605 'S B/3 BA
FL 1606 ' 6 B/3 BA
FTR 1683 3 S/7 DP
i FTR 1687 7 S/7 . DP
| ‘FFR 1701 1 B/3 . R
FJ 1701 1 B/3 ME
FL - 1702 2 B/3 BA
Bl 2702 . 2 B/3 ME
FL 1703 3. B/3 BA
FL 1704 4 B/3 BA
‘DF 1759/ 19/ B/6 CH/M
1760 20
FFR- 1801 1 B/3 . R
FJ ‘1801 1 B/3 ME
FL 1802 2 B/3 . BA
FL -1803- 3 B/3 ‘BA
FL . 1804 4 B/3 BA
FL 1805 5 B/3 BA
FL 1806 .6 B/3 . BA
FL 1807 ' 7 B/3 BA
FL 1808 8 B/3. BA
FL 1809 9 B/3 . BAU
FL 1810 10 B/3 BA °
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Mode

. Malfunction of Fire/
Round __Round Magazine Clearing
Type Count ; No. No. Action Remarks
Weapon No. A-5
FFR 1810 1017 B/3 R
FL 1811 11 B/3 BA
FL 1858 18 S/5 BA
FFR 1901 1 B/3 R
FJ 1901 s 1 B/3 ME
FL 1902 = 2 B/3 BA
BOB 1903 3 B/3 CH
FL 1903 3 B/3 BA
FL 1904 4 B/3 BA
FL 1905 5 B/3 BA
FL 1906 6 B/3 BA
FL 1909 9 B/3 BA
FTR 1982 2 S/7 DP
FTR 1987 7 S/7 DP
FTR 1988 8 . 8/7 DP
FTR 1989 . 9 S/7 DP
FTR 1990 10 S/7 DP
FTR 1912 12 S/7 DP
FTR 1913 13 S/7 DP
FTR 1915 15, 5/7 " DP
FS-1. 2101 1 B/3 BA Charging handle frozen in forward position
£ ' and was difficult to manually retract.
FS-1 2201 1 B/3 BA
FS-1 2301 1 B/3 " BA
FS-1 2401 1 B/3 BA
BFR 2500 ‘- - CH BA device is non=-functional.
FS-1 2501 : 1 " B/3 BA
FL 2501 1 B/3 CH Ammunition cleared from weapon and bolt
. : hand-cycled 5 times prior to re-loading
BFR 2600 - - CH BA device is non=-functional.
FS-1 2601 1 B/3 BA
FL 2601 1 B/3 -  First two trials to chamber by charging
FL 2601 1 B/3 - handle and BA device failed to loosen
' ' frozen ejector and bolt
FL 2601 1 B/3 CH/BA
FFR 2601 1 B/3 CH
FFR 2601 1 B/3 CH
FFR. 2601 1 B/3 CH Firing pin sticks. Round fired on 4th
' - trial.
BFR 2700 - - CH
FS1 2701 1 B/3 BA
BFR 2800 - - CH
FS1 2801 1 B/3 BA .
FFR 2801 1 B/3 R Firing pin sticks. Round fired on 2nd trial,
BFR 2900 - - CH
FS1 2901 1 B/3 BA
FTR 2944 - 4 S/5 DP,.:,
FTR 2957 17 S/5 DR
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Mode

2301 1

1-202

bolt. &

Malfunction of Fire/
_Round __Round Magazine Clearing
Type Count | No. No. Action Remarks
Weapon No., A-6
- 0 - - - Installed new bolt
FL 101 1 B/3 BA !
FL 102 2 B/3 BA
FL 401 1 B/3 BA
FF 420 20 B/3 BR Round 20 loose on top of magazine,
Boltstop engaged.
BFF(FU) 500 - - CH/10BS '
FC-1 501 -1 B/3 BA
FFR-1 501 1 B/3 CH Firing pin sticks. Round fired on 2nd trial.
FF 520 20 B/3 BR Round 20 loose on top of magazine. Boltstop
' : engaged,
BFF(FU) 600 - - CH/1BS
FC 601" 1 B/3 BA
BFF/FU) 700 - - CH/1BS
FC 701 1 B/3 BA
FFR 701 1 "B/3 CH Firing pin sticks., Round fired on 2nd trial.
FF . 720 v 20 B/3 BR Round 20 loose on top of magazine. Boltstop
engaged.,
FTR 788 8 S/7 DP -
BFF(FU) 800 - - ~ CH/2-BS
FC 801 1 B/3 BA
FFR * 801 1 B/3 CH Firing pin sticks. Round fired on 2nd trial.
FBR - 860 20 S/5 CH :
BFF(FU) 900 - - CH/1BS After bolt retraction bolt stuck to rear.
Weapon muzzle impacted against bench to
release bolt.
FC 901 1 B/3 BA
BSI 1020 ° 20 B/3 BR
BSI 1120 20 B/3 BR .
FFR 1201 1 B/3 R Firing pin sticks. Round fired on 2nd trial.
‘FFR 1301 1 B/3 . R Firing pin sticks. Round fired on 2nd trial,
BSI 1420 20 S/7 BR
FFR - 1501 1 B/3 R Firing pin sticks., Round fired on 2nd trial.
BSI 1520 20 B/3 BR ’ '
FFR 1601 1 B/3 R !
FF 1702 2 B/3 CH Caused by short recoil of round 1
FFR 1801 1 B/3 R _
FF 1802 2 B/3 CH Caused by short recoil of round 1.
BSI 1820 20 B/3 BR
FFR 1901 1 B/3 R Firing pin sticks. Round fired on 2nd trial,
FJ 1901 1 B/3 CH -Round 1 returned to chamber due to short
: recoil.
FF 1902 2 B/3 CH/ME Ejector sticks, requiring manual ejection
of round, Fouling deposits cover bolt face.
BSI 2100 20 . 8/7 BR '
FL 2201 1 B/3 BA
FS B/3 BA Cover not opened with initial release of




. Mode
Malfunction of Fire/

_ Round __Round Magazine Clesring

Type Count | No. No, Action Remarks
Weapon No., A-6
FS 2401 1 B/3 BA Cover not opened with initial release of hoit,
BFR 2500 - - CH
FL 2501 1 B/3 HS1
FFR 2501 i B/3 CH Firing pin sticks. Round fired on 2nd trial,
BFR 2600 - - CH
FL 2601 b | B/3 151
BSI 2620 20 B/3 BR
FC 2701 1 B/3 BA
FFR 2701 1 B/3 CH Firing pin sticks. Round fired on 2nd triai.
BSI 2720 20 B/3 BR
FF 2800 20 S/7 BR Round No. 20 loose on top of magazine,
Boltstop engaged.
FL 2801 1 B/3 HS3
FFR 2801 1 B/3 cHl Firing pin sticks. Round fired on 2nd trial.
BSI 2820 20 B/3 BR :
BFR 2900 - - CH
FL 2901 1 B/3 HS2
FFR 2901 1 B/3 CH Firing pin sticks. Round fired on 2nd trial.
BSI 2920 20 B/3 BR

I-203



Mowg .

uswben . of Fimy,
TMe Count NO. No. Action Remarks
, .Weapon No, A-7

- 0 - - - Installed new bolt

FS1 101 1 B/3 BA

BOB 102 2 B/3 CH

FS 103 3 B/3 BA

FL 104 4 B/3 BA

FL 105 5 B/3 BA

FL 106 6 B/3 BA

FL 107 7 B/3 BA

BOB 108 8 B/3 cu

FS 109 9 B/3 BA

FL 110 10 B/3 BA

FS1 201 1 B/3 BA

FFR 201 1 B/3 R Round fired in 2nd trial.

BOB 203 3 B/3 CH

FL 203 3 -B/3 BA

BOB 204 - 4 B/3 CH

FL 204 4 B/3 BA

BOB 205 S B/3 CH

FL 205 5 B/3 BA

FS 301 1 B/3 BA

FFR 301 1 B/3 R Round fired on 2nd trial, .

FF 302 2 B/3 CH Caused by short recoil of round 1 (COEC)

FL 307 7 B/3 BA

FS1 401 1 B/3 BA

BOB 402 2 B/3 CH

FL 403 3 B/3 BA

FL 406 : 6 B/3 BA

FS 421 1 A/4 BA

BFF (FU) 500 - - CH/3BS

FS1 501 1 B/3 BA

FFR 501 1 B/3 R Round fired on 2nd trial.

FL 502 2 B/3 BA

FS1 521 1 A/4 BA

FBR 560 - 20 S/5 CH )

BFF (FU)600 - - CH/5BS  Manually cycled bolt 11 timcs prior to
loading.

FS1 601 1 B/3 BA

FBR 660 20 S/5 CH

BFF (FU) 700 - - CH/SBS  Manually cycled bolt 12 times prior to
loading.

FS1 701 1 B/3 BA

FL 702 2 B/3 ‘BA

FBR 760 20 S/5 CH

BFF (FU) 800 - - CH/5BS  Manually cycled bolt 12 times prior to

J loading,

FS1 801, 1 B/3 BA :

FL 802, 2 B/3 BA |

FL 803 - 3 B/3 BA

FS1 821 1 A/4 BA

T 2NA



Mode

Malfunction of Fire/
Round ~Round Magazine Clezring
Type Count _, No, No. Action Remarks
Weapon No, A-7
BFF (FU)900 - - Cll/7BA  Manually cycled bolt 14 times prior to loading
FS1 901 1 B/3 BA
FL 902 2 B/3 BA
FL 903 3 B/3 BA
FL 904 4 B/3 BA
FL 908 "8 B/3 BA
FS1 921 1 A/4 BA
FS1 941 1 S/5 BA
FTR 987 7 S/7 DP
FL 1102 2 B/3 BA
FL 1103 3 B/3 BA
FL 1104 4 B/3 BA
FL 1105 5 B/3 BA
FL 1106 6 B/3 BA
FFR 1201 1 B/3 CH
FS 1202 2 B/3 BA
FFR 1202 2 B/3 CH
FS 1203 3 B/3 BA
FL 1204 4 B/3 BA
FL 1205 5 B/3 . BA
FL 1206 6 B/3 BA
FL 1209 9 B/3 BA
BOB 1302 2 B/3 CH
FL 1303 3 B/3 BA
BOB 1402 | 2 B/3 CH
FL 1403 " 3 B/3 BA
FL 1404 4 B/3 BA
FL 1405 5 B/3 BA
FFR 1501 1 B/3 - R
BFF(FU)1501 1 B/3 CH Dust cover did not open when round 1 fired,
Weapon manually reloaded.
ES 1502 2 B/3 BA
FL 1503 3 B/3 BA
FL 1504 4 B/3 BA
FL 1505 5 B/3 BA
FL 1506 6 B/3 BA
FS1 1521 1 A/4 BA
FBR 1600 20 S/7 CH
FFR 1601 1 B/3 R
FJ 16DE - i1 B/3 ME
FL 1602 2 B/3 BA
FL 1603 3 B/3 BA
FL 1604 4 B/3 BA
7 S/7 BA

FL 1687
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Mode

Malfunction of Fire/ .
Round __ Round Magazine Clearing
Type Count _; No. ~_ No. Action Remarks
Weapon No, A-7, .

FFR 1701 1 B/3 R

FFR 1701 1 B/3 R

FJ 1701 1 B/3 ME

FL 1702 2 B/3 . BA

FL 1703 3 B/3 BA

FL 1704 4 B/3 BA

FJ 1801 1 B/3 ME

FL 1802 2 B/3 BA

FL 1803 3 B/3 BA

FFR 1901 1 B/3 R

FJ 1901 1 B/3 ME

FL 1902 2 B/3 BA

FL 1903 3 B/3 BA

FL 1904 4 B/3 ' BA

FL 1905 5 “B/3 BA

FL 1906 © 6 B/3 BA

FTR 1943 3 S/5 DP

FTR 1947 2 S/5 DP

STUB 1961 1 B/6 . SM

STUB = 1962 2 B/6 SM

DF - 1979/80 19/20 B/6 ) © CH/M

FS - 2062 2 B/4 BA Magazine No, 1 thru 5 used,

FS1 2101 1 B/1 BA Dust cover did not open with release of bolt.
FL 2102 2 B/1 BA

FL 2104 "4 B/1 BA .

FS1 2201 1 B/1 BA Dust cover did not open with release of holt.
FS1 2301 1 B/1 BA Dust cover did not open with release of bolt.
BFR 2400 - - CH
“F81 2401 1 B/1 . BA

BFR 2500 ° - - CH

FS1: 2501 1 B/1 BA

FL 2501 1 B/1 CH/2HS

BFR 2600 - - CH

FS1 2601 1 B/1 BA

BFR 2700 - - CH

FS1 2701 1 B/1 BA

BFR 2800 - - CH

FC - 2801 1 B/1 BA

FL 2802 2 B/1 BA

STUB 2821 1 A/2 SM

STUB 2841 1 S/3 SM

FFR 2860 20 5/3 CH No indent on primer. Round fired on 2nd trial.
BFR 2900 ‘- - CH '

FS1 2901 1 B/1 BA Prior to firing., The automatic sear pin was

found to be protruding from left side of
-t reciever (1/16-inch).’ “Pin was seated flush
with receiver,

Y i
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Mode

Malfunction of Fire/

_ Round _Round Magazine Clearing
Type Count ; No. No. Action Remarks

Weapon No, A-8
0 - - - Installed new bolt
FL 101 1 B/3 BA
FL 201 1 B/3 BA
FL 202 2 B/3 BA
FL 301 1 B/3 BA
FL 302 2 B/3 BA
FS1 401 1 B/3 BA
FFR 401 1 B/3 CH
FBR 480 20 B/6 Cl
BFF (FU) 500 - - CH/2BS
FL 501 1 B/3 BA
FFR 501 1 B/3 CH/BA
BFF (FU) 600 - - CH/2BS
FS1 601 1 B/3 BA
FFR-1 601 1 B/3 CH/BA
FL 602 2 B/3 CH
BFF (FU) 700 - - Cl/4BS
FS1 701 1 B/3 © BA
FFR 701 1 B/3 CH/BA
FF 740 20 A/4 . - Base of round caught between top of bolt
: and inside of charging handle, Magazine
removed, bolt held back with pencil, charging
handle pushed forward while weapon was
! vigorously shaken,
BFF (FU) 800 - = 1CHI
FL 801 1 B/3 BA
FFR 801 1 B/3 CH Firing pin sticks.
FFR 801 1 B/3 CH Firing pin sticks.
FFR 801 1 B/3 - CH Firing pin sticks. Round fired on 4th trial.
BFF (FU) 900 - - 1CHI
FC 901 1 B/3 BA :
FFR 901 1 B/3 cH Firing pin sticks,
FFR 901 1 B/3 CH Firing pin sticks. Round fired on 3rd trial,
FBR 1200 20 S/7 CH Cyclic rate prior to FBR was 736 rds/min.
FL 1202 2 B/3 BA -
FL 1203 3 B/3 BA _
FBR 1280 20 B/6 CH Cyclic rate prior to FBR was 699 rds/min.
FFR 1501 1 B/3 R Firing pin sticks. Round fired on 2nd trial.
BFF (FU) 1501 1 B/3 CH/4HS No apparent rearward movement of bolt,
. Bolt was difficult to manually unlock.

FF 1602 2 B/3 CH Caused by short recoil of round 1,
FFR 1701 1 B/3 R Firing pin sticks. Round fired on 2nd trial.
FF 1702 2 B/3 CH Caused by short recoil of round 1.
FFR 1702 2 B/3 CH/BA Firing pin sticks. Round fired on 2nd trial,
FFR 1801 1 B/3 R Firing pin sticks. Round fired on 2nd trial.
FJ 1 B/3 CH'' Caused by short recoil® of round'l and stuck

1801

ejector
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Mocde ' I

Malfunction of Fire/ )
Round __Round Magazine Clearing
Tyne Count ; No. No. Action Remarks

Weapon No., A-8

FS 1802 2 B/3 BA

FFR 1802 2 B/3 CH/BA

FFR 1805 5 B/3 CH Charged to ammunition. Round disassembled and
found to contain an oily substance covering
inside bottom of case.

FFR 1901 1 B/3 R Firing pin sticks., Round fired on 2nd trial.

FF 1902 2 B/3 CH/BA Caused by short recoil of round 1.

FS1 2201 1 B/3 BA Cover not opened by initial bolt release.

FBR 2300 20 s/7 . CH Cyclic rate prior to FBR was 727 rds/min.

FS1 2301 1 B/3 BA Cover wot opened by initial bolt release.

FS1 2381 1 B/7 BA

FS1 2401 1 B/3 BA Cover not opened by initial bolt release.

BFR 2500 - - CH

FS1 2501 1 B/3 BA Cover not opened by initial bolt release,

FL 2501 1 B/3 CH/5HS :

BFR 2600 - - CH

FS1 2601 1 B/3 BA

FL 2601 1 B/3 CH/5HS

FFR 2601 1 B/3 CH Firing pin sticks

FFR 2601 1 B/3 CH Firing pin sticks. Round fired on 3rd trial,

BSI 2653 13 S/5 . BR] During this cycle, the bolt stop engaged

BSI 2657 17 S/5 BR] approximately 1/2 the height of the locking

BSI 2659 19 5/5 BR] lugs. Possible cause is weapon fouling.

5-BSI - - B/6 BR]

BSI 2686 , 6 S/7 BR]

BSI 2690 10 S/7 BR]

BSI 2694 14 S/7 BR]

FS1 2701 1 B/3 BA

FL 2701 1 B/3 CH/SHS

FFR 2701 . 1 B/3 - CH Firing pin sticks, Round fired on 2nd trial,

BSI 2757 17 8/5 BR :

6BSI - - B/6 BR Continued interruption of burst fire,

BFR 2800 - - CH :

FS1 2801 1 B/3 BA : |

7FFR 2801 1 B/3 CH Firing pin would not indent primer sufficiently
to cause functioning,

BFR 2900 - - CH ;

FS1 2901 1 B/3 BA

FL 2901 1 B/3 CH/HS

FFR 2901 1 B/3 CH Firing pin sticks. Round fired on 2nd trial.

FBR 2940 20 B/4 CH Cyclic rate prior to FBR was 708 rds/min,
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Mode

. Malfunction ;’;f Fire/ St
agazine earing
Type “-ggﬁgg_:jRﬁg?d go. Action Remarks
it Weapon A-9
- - 0 - - Installed new bolt,
BSI 98 18 S/7 ER Bolt stop at maximum engagement with bolt,
FS1 101 1 B/3 BA '
FL 102 . 2 B/3 BA
FBR 180 20 B/6 CH Cyclic rate prior to FBR was 686 rds/min.
FBR 240 20 A/4 CH Cyclic rate prior to FBR was 683 rds/min,
BSI 257 17 S/5 BR Bolt stop engagement was 1/2 bolt lug height.
FBR 260 20 S/5 CH Cyclic rate prior to FBR was 683 rds/min.
BBI 285 5 S/7 BR Bolt stop engagement was 1/2 bolt lug height,
FL 301 1 B/3 BA Bolt stop engagement was 1/2 bolt lug height,
FFR 401 1 B/3 CH/BA : : '
FBR 440 20 A/4 CH Cyclic rate prior to FBR was 678 rds/min..
FBR 480 20 B/6 CH Cyclic rate prior to FBR was 678 rds{min.
BFF (FU) 500 - - CH/5BS Buttplate cracked during impact on s ooting
bench,
FL 501 1 B/3 CH/5HS
FFR 501 1 B/3 CH/BA Firing pin sticks. Round fired on 2nd trial,
BSI 557 17 S/5 BR Bolt stop engagement was 1/2 bolt lug height,
BSI 575 15 B/6 " BR  Bolt stop engagement was 1/2 bolt lug height.
BFF (FU)600 - - 2CHI
FS1 601 1 B/3 . BA
FL 602 2 B/3 BA
BFF (FU) 700 ’ - 4CHI
FC 701 . 1 B/3 BA
FFR 701 - B/3 CH/BA Firing pin sticks, Round fired on 2nd trial,
FF 780 . 20 B/6 CH/BR Cartridge caught between face of barrel
“ extension and bolt face. Retracted charging -
handle to drop round on top of magazine
then released bolt with bolt release and
round chambered,
BFF (FU) 800 = S 1CHI :
FL 801 1 B/3 BA :
FFR 801. 1 B/3 CH/BA Firing pin sticks. Round fired on 2nd trial.
BFF (FU)900 - - 1CHI : :
FS1 901 1 B/3 BA
FBR 1020 20 B/3 CH Cyclic rate prior to BBR was 783 rds/min.
STUB 1141 1 S/5 SM
FBR 1160 20 S/5 CH Byclic rate prior to FBR was 767 rds/min.
FBR 1460 20 S/5 CH Cyclic rate prior to FBR was 733 rds/min
BSI 1473 13 B/6 BR ; i
FBR 1500 20 S/7 CH Cyclic rate prior to FBR was 733 rds/min
PFR 1501 1 B/3 R Firing pin sticks., Round fired on 2nd trial.
BFF(FU)1501 1 B/3 CH/SHS .
FL 1502 1 B/3 BA
FL 1602 2 B/3 BA
FBR 1660 20 S/5 CH .. Cyclic rate prior to FBR was 726 rds/min,
BSI 1680 20 B/6 BR “*f Bolt stop engagement was 1/2 bolt lug height.
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Mode

Malfunction of Fire/ . .
Round  Round Magazine Clearing

Type “Count _] No. -_ No. Action Remarks

e ; Weapon A-9 !
FFR 1701 1 B/3 R Firing pin strike. Round fired on second

: trial.,
BSI 1780 20 B/6 BR Boltstop engagement was 1/2 bolt lug height,
FFR 1801 1 B/3 R Firing pin sticks.
FFR 1801 1 B/3 R Firing pin sticks., Round fired on 3rd trial.
FFR 1901 1 B/3 R Firing pin sticks. Round fired on 2nd trial.
FFR 1902 2 1 CH FFR caused by FL of round 2,
FX 1902 2 B/3 CH Extractor was not fully engaged with case rim

which caused partial rim shear and the FX
. when round was fired,
FBR 1940

20 A/4 CH Cyclic rate prior to FBR was 711.rds/min.
FS1 2101 1 B/3 BA Cover did not open upon initial bolt release,
STUB 2141 1 s/5 . &M
FS1 2201 1 B/3 BA Cover did not open upon initial bolt release.
FBR 2280 20 B/6 CH Cyclic rate prior to FBR was 756 rds/min.
FS1  2301- 1 B/3 BA Cover did not open upon initial bolt release,
FS1 2401 1 B/3 BA Bolt very hard to lock with/BA device.
BFR 2500 - - CH
FS1 2501 1 B/3 . BA
FL 2501 1 B/3 CH/SHS
FFR' 2501 1 B/3. CH - Firing pin sticks. Round fired on 2nd trial.
FBR = 2540 20 A4 CH Cyclic rate prior to FBR was Tili rds/min.
FS1 - 2601 1 B/3 .~ BA
FL 2601 1 B/3 CH/2HS
FFR 2601 1 B/3 CH Firing pin sticks. Round fired on 2nd trial.
FS1 2701 1 B/3 BA
FL 2701 1 B/3 CH/4HS
FFR 2701 1 B/3 CH Firing pin sticks, Round fired on 2nd trial,
~ BFR 2800 - - . CH '
. "FS1 2801 1 B/3. BA
FL 2801 1 B/3 CH/SHS
FBR 2860 20 S/5 CH
BFR 2900 - - CH
FS1 2901 1 B/3 BA
FL 2901 1 B/3 CH/3HS
" FF 2980 20 B/6 CH/BR  Round caught .between face of barrel extension

and face of bolt,




Mode

. Malfunction of Fire/
_ Round __Round Magazine Clearing
Type Count | No. - No, Action ' Remarks
Weapon No. B-4
-- 0 -— -- -- Bolt from Weapon No. B-21 installed.
FC 101 1 B/3 BA
FC 102 2 B/3 BA
FC 103 3 B/3 BA
FF 104 L B/3 CH Caused by short recoil of Round #3
FC 105 5 B/3 BA
¥C . “ 106 6 B/3 BA
FL 109 S B/3 - BA
FL 111 11 B/3 BA
FL 113 13 B/3 BA
FL 115 15 B/3 BA
-- 200 - -- - Bolt difficult to manually retract.
FC 201 1 B/3 BA
FF 202 2 B/3  CH/BA Caused by short recoil of Round #1.
FF 203 3 B/3  CH/BA
FF 204 n B/3 CH/BA
FL 204 L B/3 BA
FL 205 5 B/3 . BA
FL 206 6 B/3 BA
-- 300 - - -= Bolt difficult to manually retract.
FSI = 301 1 B/3 BA _
FL - 302 2 B/3 _BA
FL, 307 i B/3 BA
BFF(FU) oo =~ -- -- CH/1-BS
© FSI Lol s ~ B/3 BA :
BFF (FU) 500 gp— - CH/BS Buttstock broken due to impact of
6-HS buttstock on shooting table.
FL 501 1 B/3 BA
'BFF(FU) 600 - --. 4Y-CHI
\ i 12-HS _
FL . 601 1 B/3 3-CH  Ejector sticks.
FFR 601 1 B/3 R Firing pin sticks.
FFR 601 1 B/3 R Firing pin sticks. Round fired on 3rd trial.
FTR 642 2 /5 DP
-FTR 64k L s/5 DP
FTR 646 6 S/5 DP
FTR 648 8 s/5 DP
FTR 650 10 S/5 DP
FTR = 652 12 s/5 DP
FTR 654 . 1k s/5 DP
FTR 656 16 S/5 DP ' «
FTR - 658 18 s/5 DP '
FTR 660 20 s/5 DP.
FTR 682 - 2 s/7 DP
FTR 699:: 19 s/T DP . S
o OGS s - . ==l Replace damaged buttstock.
BFF (FU) 700"  -- -- CH/BS :
. FL 701 b B/3 2-HS Ejector sticks.
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Mode

Malfunction of Fire/ ]
Round _ Round Magazine Clearing , : .
Type ~Count ] No, -_ No, Action Remarks

- |
Weapon No, B-hi

BFF (FU) 800 - -- CH/6-BS

FSI 801 1 B/3 BA Weapon was very hard to lock w/BA device.
FS 802 2 B/3 BA f _ ' '
FL 803 3 B/3 BA 5
BFF(FU) 900 - -- --  CH/10-BS  Shattered buttplate
- . 4-CHI
FSI 901" 1 B/3 BA
FC 902 2 B/3 BA : ,
FF 903 3 B/3 . CH Caused by short recoil of Round # 3.
FL 1102 2 B/3 BA
FL 1103 3 B/3 BA
FL 1104 L B/3 BA
FL 1105 5 B/3 BA
FL 1106 . 6 B/3 BA
BOB 1109 9 B/3 CH
FL 1115 15 B/3 BA
FL 1201 = .1 B/3 . BA
FL 1202 2 B/3 BA
FL - 1203 3 B/3 BA
FL . 1204 L B/3 BA
FL 1205 5 B/3 BA
FL 1206 6 - B/3 " BA
- FL 1207 7 B/3 BA
FL 1210 10 . B/3 BA
FL 1216 ! 16 B/3 BA
FF 1302 2 B/3 CH/BA  Caused by short recoil of Round #1.
. FC 1303 3 B/3 BA :
¢ +FL 1304 L B/3 BA
FF 1305 5 B/3 CH/BA  Caused by short recoil of Round #i.
FF = 1308 8 B/3 CH/BA  Caused by short recoil of Round #7.
FL 1321 1 A/l BA L
FF 1402 - 2 B/3 CH/BA  Caused by short recoil of Round #1.
BFF (FU)1501 1 B/3 . CH Manual extraction of fired case ok.
. FS 1502 2 B/3 BA .
FL 1502 2 B/3 CH/M
S 5-HS |
FBR 1560 20 s/5 CH Cyclic rate prior to FBR was 651 rds/min.
18- FTR - 1583~ 3 thru s/7 DP : : :
1600, 20 : '
FJ 1601 1 B/3 CH Caused by short recoil of Round #1.
FTR . 1646 B s/5 DP - i
FTR 1652 12 s/5 DP
FTR 1656 . 16 s/5 DP .
FFR 170%.. 1 B/3 '~ R . . by 2
FF 1702 2 B/3 . CH.jj Caused by short recoil’of Round #1.
FIR 172w 2 S 1)
FTR 1%## h sfg DP

ot f W)
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Mode

. Malfunction of Fire/ ;
Round __ Round Magazine Clearing
Type Count _| No, - No. Action Remarks
_ Weapon No., B-4 ' '
FTR 1783 3 S/7
'FTR 1785 5 s/7
FTR 1792 12 S/7
FTR 179 .16 s/7
FIR 1797 17 S/T
FFR 1801 1 B/3 R Firing pin sticks.
FF 1802 2 B/3 CH Caused by short recoil of Round #1 which
) was rechambered after firing.
FTR 1891 11 S/ DP
FFR 1901 1 B/3 R
FJ 1901 1 B/3 CH Caused by short recoil. of Round #l. Ejector
' sticks.
FJ 1902 2 B/3 ) CH Caused by short recoil of Round #1. Ejector
) sticks. ;
FTR 1990 10 S/T DP
- 2000 - -- - Buttstock replaced.
FL 2101 1 B/3 BA
FL . 2102 2 B/3 * BA
DF 2116/2117. 16/17 A/l CH/M
2 FS-1 2201 1 B/3 BA
FL = 2202 2 B/3 BA
FL "2203- 3 B/3 . BA
FL 2204 = 4 B/3 BA
"FL 2205 5 B/3 BA
FL 2208 , '8 B/3 BA
FC 2301 1 B/3 BA
DF 2338(2339 1 /19 A/k CH/M
~ FC - B/3 BA
"BFR. 2500 |, w= e CH
FSI 2501 1 B/3 BA
FL =~ 2501 1 B/3  CH/11-HS
BFR 2600.  -- -- CH
FL, 2601 X B/3  CH/5-HS
DF 2617/2618 17/18 B/3 CH/M
FL 2701 B/3 - CH/10-HS
FIR = 2758 18 S/5 DP
FL, 2801 1 °  B/3  CH/T-HS
FL 2901 i B/3  CH/9-HS
FFR 2901 N B/3 CH Firing pin sticks. Round fired on 2nd trial.
FTR 2952 12 s/5 DP :
FIR 2957 17 s/5 DP



Mode
Malfunction of Fire/ )
Round __ Round Magazine Clea?mg
Type ~ Count ] No. No., Action Remarks
Weapon No., B-5 | !
- 300 - - -- Manual retraction of bolt beginning to
- became sluggish. _

- Loo -- - - Manual retraction of bolt is difficult.

FSI Lol 1 B/3 BA -

FF Lo2 2 B/3 CH/BA

BFF(FU) 500 -- - CH/5-BS
FL 501 1 B/3 BA :
FFR 501 1 B/3 CH Firing pin sticks. Rd fired on 2nd trial.
BFF(FU) 600 - - CH/BS ; ' ;
FL 601 1 B/3 BA
BFF (FU) - 700 - -- CH/BS
FL 701 1 B/3 BA
FTR 756 = 16 s/5 DP
BFF(FU) 800 -- -- CH/L4-BS
FSI 801 1 B/3 BA
BFF(FU) 900 s -- CH/5-BS
: _ L-CHI

FSI 901 1 B/3 BA

FF 902 2 B/3 ' CH Caused by short recoil of Round #1.

FF 1202 2 B/3- CH Caused by short recoil of Round #1.

FBR 1300 20 S/7 CH Cyclic rate prior to FBR was 695.rds/min.

FF 1302 2 B/3 CH/BA  Caused by short recoil of Round #1.

. FF  1ho2 - 2 - B{3 CH/BA  Caused by short recoil of Round #1.

FF 1502 .2 B/3 CH Caused by short recoil of Round #1 which
returned round to chamber. Fired case
manually cleared from weapon,

FF 1702 2 B/3 CH Caused by short recoil of Round #l.

- ,FBR 1760 20 s/5 CH : :

FIR 179% - 16 s/T DP

FJ 1901 1 B/3 CH/ME Ejector sticks.

FC 2201 1 B/3 BA

FSI 2301 i B/3 BA

- DF 2339/2340 19/20 A/k4 CH/M

FL 2401 1 B/3 BA

FS-1 2501 1 B/3 BA

FL . 2501 1 B/3 CH/HS

FC 2601 q B/3 BA

FL 2601 1 B/3 CH/5-HS

FC - 2701 1 B/3 BA :

FFR .- 2701 1 B/3 CH Firing pin sticks. Rd fired on 2nd trial.

FC 2801 1 B/3 BA : :

FL 2801 . 1 B/3 CH/3-HS

FFR 2801 1 B/3 CH .

FFR 2801 i B/3 CH .., Firing pin sticks. Rd fired on 3rd trial.

FSI  290L 1 B/3 BA \H LK .

FL 2901 1 B/3 CH/2- :

FFR 2901 1 B/3 CH . Firing pin stocks. Rd fired on 2nd trial.

FF 2960 20 s/5 CH/BR"'. Round rematurel¥areleased from magazine and

%augg between ce of bolt and barrel ex-
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Mode
. Malfunction of Fire/
Round Round Magazine Clearing

Type Count- = No, No. Action Remarks
FL 101 1 3/3 BA Weapon No, B-6
FL  102. 2 B/3 BA
FL 103 3 B/3 BA
FL 106 6 B/3 BA
-- 200 - -- -- Manmual retraction of bolt is difficult.
FSI 201 1 B/3 BA
FS 202 2 B/3 BA
FS 207 =¥ B/3 BA
- 300 - -- -- Manual retraction of bolt is very difficult.
FL 301 1 B/3 BA
FFR 303 3 B/3 CH Firing pin sticks. Fouling on bolt face.
FFR 303 3 B/3 cH Rd fired on 3rd trial.
- Loo - - - Manual retraction of bolt is extremely
difficult.
FSI Lol 1 B/3 BA
‘FF Lo2 2 B/3 CH Caused by short recoil of Round #1.
FL Loz 2 B/3 BA
BFF (FU) 500 - -- CH/10-BS Cracked rubber buttplate.
L-CcHI
FL 501 il B/3 BA
FL 502 2 B/3 BA
FL 505 5 B/3 . BA
FL. 511 1 s/5 BA
BFF(FU) 600 -- - 6-CHI
FSI 601 B/3 BA
DF 616/617 16/17 B/3 CH/M
Stub 6h41 s/5 SM Strike base of magazine w/hand to clear.
BFF(FU) 700 - - CHI
FSI 701 o § B/3 BA
FL 701 1 B/3 CH/HS
BFF(FU) 800 - - CHI
FL 801 1 B/3 CH/HS
FF 802 2 B/3 CH Caused by short recoil of Round #1.
BFF (FU) 900 - - CHI
FC 901 1 B/3 BA
FF 902 2 B/3 CH Caused by short recoil of Round #1.
FL 904 4 B/3 BA
FF 1202 2 B/3 CH Caused by short recoil.of Round #1.
FF 1302 2 B/3 CH Caused by short recoil of Round #1.
FL 1306 6 B/3 BA
FF  1ko2 2 B/3 CH Caused by short recoil of Round #1.
FFR 1403 3 B/3 CH Possible cause is failure to lock bolt.
FF 1501 2 B/3 CH Very short recoil returned fired case to
: chamber. Weapon manually cleared ok.
FTR 1555 15 S/5 DP
BOB 1602 2 B/3 CH
FTR 1648 8 s/5 DP
FTR  16L49 9 s/5 DP
FTR 1654 14 s/5 DP
T 1702 2 B/3 CH Caused by short recoil of Round #1.
@ = 3 3 B/3 BA
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Mode _
Malfunction of Fire/ _ .
Round Round Magazine Clearing

Type Count” _No. No. Action Remarks
Weapon No. B '
FL 170k L B/3 DP
FTR 1745 5 s/5 DP
FTR 1746 6 s/5 DP
FTR 1791 11 S/ 7 DP
FTR 1793 13 s/7 DP
FFR 1801 1 B/3 R Firing pin sticks. Round fired on 2nd trial.
FJ 1802 2 B/3 CH/ME Ejector sticks.
FC 1803 3 B/3 - BA
FL 1804 i B/3 BA
FL 1805 5 B/3 BA
FTR 1855 15 s/5 DP
FFR 1901 1 B/3 R Firing pir sticks. Round fired on 2nd trial.
FJ 1901 1 B/3 CH/HE Ejector stick®. Short recoil may contribute
. to this condition.
FL 1902 2 B/3 BA
DF 1915/1916 15/16 B/3 CH/M
FTR 1945 5 s/5 DP
FTR 1946 6 s/5 DP
FTR 1947 7 s/5 DP
FIR 1956 16 s/5 DP
- 2000 -- -- -— Replace broken buttstock.
DF 2016/2017 16/17  CH/M
FSI 2101 1 B/3 BA Cover did not open on initial bolt release.
FC 2201 1 B/3 BA
DF  2216/2217 16/17 B/3 CH/M
FSI 2301 '1 B/3 BA Cover did not open on initial bolt release.
DF 2316/2317 16/17 A/k4 CH/M
FSI 2khol i B/3 BA Cover did not open on initial bolt release.
DF 2h16/2417 16/17 B/3 CH/M
FSI 2501 1 B/3 BA
FL 2501 1 B/3 CH/T-HS
FC- 2601 i B/3 BA
FL 2601 1. B/3 CH/HS
FIR 2642 2 s/5 DP
DF 2678/2679 18/19 B/6 CH/M
FSI 2701 1 B/3 BA
FL 2701 1 B/3 CH/4-HS
FFR 2701 1 B/3 CH Firing pin sticks. Rd fired on 2nd trial.
FSI 2801 1 B/3 BA
FL 2801 1 B/3 CH/7-HS
FFR 2801 1 B/3 CH
FFR 2801 i B/3 CH Firing pin sticks. Rd fired on 3rd trial.
FL 2803 3 B/3 BA
FC 2901 : ) B/3 BA
FL 2901 1 B/3 CH/3-HS
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Mode
Malfunction of Fire/
Round Round Magazine Clearing
Type Count™ No, No. Action Remarks
Weapon No. B-7
FL 101 1 B/3 BA
FF 102 2 B/3 CH Caused by short recoil of Round #1.
P 103 - 3 B/3 CH Caused by short recoil of Round #2,
FFR 106 6 B/3 CH) Probable cause of these FFR's is
FFR 108 8 B/3 CH failure to lock bolt.
FC - - B/3 BA
FFR  -- ai B/3 BA Probable cause of this FFR is a failure
: to lock bolt.
-- 200 -- -- -- Manual retraction of bolt is difficuli.
FC 201 1 B/3 BA
FL 202 2 B/3 BA
BOB 203 3 B/3 CH
FF 280 20 B/6 CH/BR  Round prematurely released from magazinc
and caught between face of bolt and
barrel extension.
-- 300 - - -- Manual retraction of bolt is very difficult.
FL 301 i} B/3 BA
BFF (FU) 400 - -- CH/6-BS
FC Lo1 1 B/3 BA
FL 402 2 B/3 BA
FF  Lho 20 A/l CH/BR  Round prematurely released from magazine
and caught between face of bolt and
barrel extension.
BFF (FU) 500 - - CH/10-BS
2-CHI
FL 501 1 B/3 CH
FX 501 1 B/3 CH/M  Partial rim shear. Extractor did not
' fully engage rim of case. Caused FF of 3d ;2.
DF 556/557 :16/17  s/5 CH/M
FBR 520 20 s/5 CH Cyclic rate prior to FER was 668 rds/min.
DF 596/597 16/17  8/7 CH/M
BFF (FU) 600 S - CH/BS
FL 601 1 B/3 CH/M  Chambered ctg. not engaged by extractor
HS during hand cycling of bolt.,
DF 659/660 19/20 s/5 CH/M :
EFF(FU) 700- -- - CH/BS
FL 701 1 B/3 CH/M Chambered ctg. not engaged by extractor
HS during hand cycling of bolt.
FL 702 2 B/3 CH
BFF (FU) 800 -- -~ CH/3-BS
FC 801 1 B/3 BA
FL 802 2 B/3 BA
DF 837/838 17/18  a/k CH/M
BFF(FU) 900 - - CH/BS
FSI 901 1 B/3 BA
FJ 901 ¥ CH/ME  Ejector sticks.
FF 9Lo 20 A/l CH/BR Ctg. prematurely released from magazine
and caught between face of bolt and
. barrel extension. .
-~ 1000, -- -~ -- . Crack in bolt cam pin hole. Testing of

this weapon terminated. -
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Mode

Malfunction of Fire/ : : .
Round Round Magazine Clearing _
Type Count |_No. No. Action Remarks
: Weapon No. B-8 t
FL  301° 1 B/3 BA
FFR 301 1 B/3 CH Firing pin sticks. Rd. fired on 2nd trial.
FSI hol- 1 B/3 BA
BFF(FU) 500"  -- - CH/BS
FL 501 1 B/3 BA
BFF (FU) 600 : -- -- CH/2-BS
FL 601 1 B/3 BA
FL = 602 2 B/3 BA
FFR 605 5 B/3 - CH Possible cause is FL. Rd fired on 2nd trial.
FSI 701 1 B/3 BA
BFF (FU) 800 - -- CH/2-BS
BFF (FU) 900 - - CH/2-BS
FC 901 1 B/3 BA
DF 1057/1058 17/18 s/5 CH/M
DF 1259/1260 19/20 s/5 CH/M
FF 1502 . 2 B/3 CH Caused by short recoil of Round #1.
FFR 1601 1 B/3 R
DF 1619/1620 19/20 B/3 CH/M
FF 1702 2 B/3 CH/BA Caused by short recoil of Round #1.
FS 1802 2 B/3 ‘BA
FFR 1901 1 B/3 R Firing pin sticks. R4 fired on 2nd trial.
FL 1902 2 B/3 BA
FL 1903 3 B/3 BA
FL 190k L B/3 BA
FTR 1946 6 s/5 DP
FSI 2201 1 B/3 BA Dust cover did not open on initial bolt
release,
-- 2301 | B/3 - Slight hesitation during first-rd. stripping.
BFR 2500 - -~ CH
FSI 2501 1 B/3 BA
FSI 2601 1 B/3 BA
FFR 2601 1 B/3 CA Firing pin sticks. Rd fired on 2nd trial.
FSI 2701 1 B/3 BA
FSI 2801 51 B/3 BA
FL 2801 3 B/3 CH/HS
FSI 2901 1 B/3 BA
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Mode

. Malfunction of Fire/
_Round __Round Magazine Clearing
Type Count _; No, ©__No., Action Remarks
. Weapon No, C-4
FS1 101 1 B/3 BA
FJ 101 1 B/3 -
BOB 103 3 B/3 CH/BA
BOB 104 4 B/3 CH/BA
FL 105 5 B/3 BA
FL 106 6 B/3 BA
FL 107 7 B/3 BA
BOB 108" 8 B/3 CH/BA
BOB 109 9 B/3 CH/BA
FS1 201 1 B/3 BA
FF 202 2 B/3 CH Caused by short recoil of round 1,
FF 203 3 B/3 CH Caused by short recoil. of round 2,
FF 204 4 B/3 CH Caused by short recoil of round 3,
FS1 301 1 B/3 BA
BOB 302 2 B/3 CH
BFF/ (FU) 400 - - CH/BS
FS1 401 1 B/3 BA .
FJ 401 o1 B/3 -
FL 402 2 B/3 . BA
FJ 402 2 B/3 -
FL - 403 3 B/3 BA
FL 404 4 B/3 BA
’ 'FL . 405 5 B/3 BA
FBR 500 20 S/7 CH
BFF (FU)500° - - CH/18BS Buttstock broken,
" 12HS
FS1 501 1 B/3 BA
FL 504 4 B/3 BA _
- 600 - - Installed new buttstock.
‘- BFF(FU). 600 - - CH/7BS
_ : ' 10HS
FS1 601 1 B/3 BA
BFF(FU) 700 - - CH/4BS
' "10HS
FS1 701 1 B/3 - BA
FL 702 2 B/3 BA
BFF(FU) 800 - - CH/4BS
: - 20HS Had to impact muzzle of weapon on bench each
time to return bolt to a position which
.would allow the BA device to engage the
, carrier,
FS1 801 1 B/3 BA
BOB ' 802 2 B/3 CH
FL 803 . 3 B/3 BA
FL 804 . 4 B/3 BA
FL 805’ 5 B/3 BA
FL ‘80§ 6 B/3 "BA,
FL 807 7 B/3 BA '
@ = 0 10 B/3 BA
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Type Count __

BFF (FU

FS1
FL
BOB
FL
FL
BOB
FJ
BOB
BOB
DF
FJ
FL
FL
FL
FL
FL
FJ
BOB -
FL
FL
DF

DF

BOB
~ FFR
CeRJ
FL
FFR
FJ
FL
BOB

" FJ
FL
FFR
FJ
FL
FL
FL
FFR -
FFR
FJ
FL
FL
FFR

FJ

Mode

Malfunction of Fire/ :
Round _Round Magazine Clearing
1 ‘No: No. Action Remarks
_ Weapon No, C-4
)900 - - CH/3BS
: 10HS
901 1 B/3 BA
902 2 B/3 BA
1102 2 B/3 CH
1103 3 B/3 BA.
1104 4 B/3 BA
1105 5 B/3 CH
1201 1 B/3 -
1203 3 B/3 CH
1204 4 ‘B/3 CH
1215/ 15/ B/3 CH/M
1216 16
1301 1 B/3 -
1303 3 B/3 BA
1304 . 4 B/3 BA
1305 5 B/3 BA
1306 .6 B/3 BA
1307 7 B/3 . BA
© 1401 1 B/3 -
1402 2 B/3 CH
- 1403 3 B/3" BA
- 1404 4 B/3 BA
1414/ 14/ B/3 CH/M
1415 15
1419/ - 19/ B/3 CH/M
1420 ¢ 20
1480 20 B/6 CH .
1801 1 B/3 R Firing pin sticks. Round fired on 2nd trial,.
1501 1 B/3. - ' :
1502 2 B/3 BA
1502 2 B/3 R
1502 2 B/3 -
1503 3 B/3 BA
1504 4 B/3 CH
1601 1 B/3 -
1602 2 B/3 BA
1701 1 B/3 R Firing pin sticks. Round fired on 2nd trial,
©1701 1 B/3 CH/ME ' ;
1702 2 B/3 BA
1703 3 B/3 BA
- 1704 4 B/3 BA
1704 4 B/3 R Round fired on 2nd trial.
1801 1 B/3 R
1801 - 1 B/3 CH/ME
1802. 2 B/3 BA .
1901 1 B/3 R Firing pin sticks. Rotind fired on 2nd trial.
1901 1
3 CH/ME
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Type

FL
BOB
FL
FL
BOB
FL
FTR
FS1
FL
FS1
BOB
FC
FL

FS1

FS1

FF
FL

BFR.
FS1

‘FL

BFR
FS1
FL

FS1
FTR
BFR

: , FS1’

FTR
BFR
FS1
FTR
FTR

Mode
Malfunction of Fire/
_Round __Round Magazine Clearing
Count _ | No. . No. Action Remarks
Weapon No, C=4' "'
1902 2 B/3 CH
1903 3 B/3 CH
1903 3 B/3 BA
1904 4 B/3 BA
1905 5 B/3 CH
1905 5 B/3 BA
1944 4 S/5 DP
2101 1 B/3 BA
2103 3 B/3 BA
2201 1 B/3 BA
2202 2 -B/3 CH/BA
2203 3 B/3 BA
2206 6 B/3 BA Dust cover did not open on initial bolt
release,
2301 1 B/3 BA Dust cover did not open on initial bolt
] release, )
2401 1 B/3 BA Dust cover did not open on initial bolt
) release,
2402 2 B/3 CH Caused by short recoil of round 1.
© 2403 3 B/3 " BA :
2500 - - CH
2501 A B/3: BA
. 2501 1 B/3 CH/HS
2600 - - CH
2601 - B/3 BA
2601 + 1 B/3 CH :
2701 1 B/3 BA Cover did not open on initial bolt release.
2749 9 S/5 DP
2800 ‘- - CH
2801 1 B/3 BA
2842 2 S/5 DP
2900 - - CH
2901 1 B/3 BA
2944 4 S/5 ‘DP
2985 S S/7 . DP



' Mode : ; ?
Malfunction of Fire/ : .
~Round __ Round Magazine Clearing

Type Count | No., —-_ No. Action Remarks

Weapon No, C-5

DF 59/60 19/20 S/5 CH/M
FS1 101 1 B/3 BA ! ; :
FF 104 4 B/3 CH Caused by short recoil of round 3,
FF 105 S B/3 CH Caused by short recoil of ‘round 4,
FF 106 6 B/3 CH Caused by short recoil of round 5.
FL 198 18 S/7 BA .
FS1 201 1 B/3 BA
FL 202 2 B/3 BA
FL 203 3 “B/3 BA
BOB 204 4 B/3 CH/BA
BOB 205 5 B/3 CH/BA
FL 206 6 B/3 BA
FL 210 10 B/3 BA
FS1 301 1 B/3 BA
FFR 301 - 1 B/3 R Firing pin sticks. Round fired on 2nd trial.
FS 303 3 B/3 BA
DF 379/ - 19/ B/6 CH/M
380 20 :
BFF (FU)400 - - CH/BS
FS1" 401 1 B/3. BA
.FFR- 401 1 B/3 R
BOB - 402 ) B/3 . CH
DF 459/ 19/ S/5 CH/M
460 20
BFF(FU)500 = - - CH/7BS
FS1 501 . | B/3 BA
. FL 501 1 B/3 8HS
- DF 556/ 16/ S/5 CH/M
i 557 17 .
DF 569/ -9/ B/6 CH/M
- 570 10
BFF (FU) 600 - - .CH/6BS
15HS
FS1 601 1 B/3 BA
FL . 602 2 B/3 BA
FL 645 5 S/5 BA
BFF (FU) 700 - - CH/6BS
e 12HS
FL 707 1 B/3 BA
DF 779/ 19/ B/6 CH/M
780 20
BFF (FU) 800 - - CH/6BS
' ' 13HS
DF 859/ .19/ §/5 CH/M
: 860 : 20 ¢
DF 8797 19/ B/6 CH/M !

880" 20

sk ]
“a
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Mode

Malfunction of Fire/
_Round _Round Magazine Clearing
No. Action Remarks

Type Count ; No.

BFF (FU) 900 -
DF 959/ 19/
960 20
- 1000 -
DF 1079/ 19/
1080 20
FFR 1101 1
FFR 1102 2
DF 1139/ 19/
1140 20
DF 1179/ 19/
. 1180 20
DF 1193/ 13/
1194 14
FFR 1201 . - 1
FL 1202 2
DF 1279/ 19/
1280 20
FJ 1301 1
DF . 1399/ 19/
1400 20
FL  .1402 2
DF 1479/ 19/
: 1480 © 20
FJ 1501 "3
FL 1502 2
FJ 1502 2
. FL 1503 3
‘FJ 1503 3
FL 1504 4
FJ 1504 4
FL 1506 6
FJ 1506° 6
FL 1509 9
FJ 1509 9
FS1 1521 1
DF 1574/ 14/
1575 15
DF 1579/ 19/
1580 20
FFR 1601 1
FJ 1601 1
FL 1602 2
FJ 1602 2
FL 1603 3
FJ 1603 3
FL 1604 4
FJ 1604 4

S/s

B/2
B/3
B/3
A/4
B/2

S/7

- B/3

B/3
B/2

B/3
S/7

B/s'
B/2

B/3

" B/3

B/3
B/3
B/3
B/3
B/3
B/3
B/3
B/3
B/3
A/4
B/2

B/2

B/3
B/3
B/3
B/3
B/3
B/3
B/3
B/3

Weapon No, C=5 '
EE??Bg

12HS
CH/M

CH/M

CH
CH
CH/M

CH/M
CH/M

CH
BA
CH/M

CH/M

BA
"CH/M

CH/ME
BA
CH/ME
BA
CH/ME
BA
CH/ME
BA
CH/ME
BA
CH/ME
BA
CH/M

CH/M
R
CH/ME
BA
CH/ME
BA
BA T
CH/ME

Mag No, 5 and 6 replaced by Magazine 1 § 2.

Firing pin sticks, Round fired on 2nd trial.
Firing pin sticks. Round fired on 2nd trial.

Ejector sticks in bolt.

Ejector sticks,
Ejector sticks.
Ejector sticks,

Ejector sticks
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Mode

Malfunction of Fire/ _ _ .
Round ___ Round Magazine Clearing

Type "Count _; No, - No, Action Remarks
v o Weapon No. C-5
DF 1659/ 19/ S/1 CH;M "l °
1660 . 20
DF 1674/167514/15 B/2 CH/M
FJ 1701 1 B/3 CH/ME Ejector sticks.,
FL 1702~ 2 B/3 BA
FJ 1702 2 B/3 CH/ME Ejector sticks.
FL 1703 3 B/3 BA :
FJ 1703 3 B/3 CH/ME Ejector sticks,
FL 1704 4 B/3 . BA j
FJ 1704 4 B/3 CH/ME Ejector sticks..
FL 1705 5 B/3 BA ,
FJ 1705 5 B/3 CH/ME Ejector sticks.,
FL 1706 6 B/3 _ BA
FJ 1706 6 _B/3 CH/ME Ejector sticks,
FL 1707 7 B/3 BA
FL- 1708 - 8 B/3 BA
FL 1709 9 B/3 BA
FL 1713 13 B/3 BA
DF 1773/ 13/ B/2 - *CH/M
1774 14 B/2
DF 1779/ 19/  B/2 . CH/M Magazine 2 replaced by 3,
: 1780 20 -
FFR 1801 1 B/3 R Firing pin sticks, Round fired on 2nd trial.
FJ 1801 1 B/3 CH/M Ejector sticks,
FL 1802 ,2 B/3 BA
FJ 1802 2 . B/3 CH/ME Ejector sticks,
FL 1803 3 B/3 BA
FJ 1803 3 B/3 CH/ME Ejector sticks,
_ FL 1804 4 B/3 BA
'FJ 1804 4 B/3 - CH/ME Ejector sticks,
FL 1805 5 B/3 BA .
FJ 1805 5 B/3 CH/ME Ejector sticks.,.
FL 1806. 6 B/3 BA
FJ 1806 6 B/3 CH/ME Ejector sticks.
FL 1807 7 B/3 BA
FJ 1807 7 B/3 CH/ME Ejector sticks,
FL 1808 8 B/3 BA
FFR 1808 8 B/3 R Round fired on 2nd trial.
FTR 1855 15 S/1 DP ;
FFR 1901 1 B/3 R Firing pin sticks. Round fired on 2nd trial.
FJ 1901° 1 B/3 CH/ME Ejector sticks, '
FL 1902 2 B/3 BA ,
FJ 1902 2 B/3 CH/ME Ejector sticks.
FL 1903 . 3 B/3 BA
FJ 1903 3 B/3 CH/ME Ejector sticks,
FL 1904 4 B/3: BA
FJ 1904 4 B/3 CH/ME! Ejector sticks.
FL  1905° 5 B/3 BA |
5 B/3 CH/ME Ejector sticks.

FJ 1905
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Mode

Malfunction of Fire/
_Round __Round Magazine Clearing
Type Count ; No. - _ No. Action Remarks
Weanon No, C=5! .
FL 1906 6 B/3 BA
FJ 1906 6 B/3 CH/ME Ejector sticks
FL 1907 7 B/3 BA
FJ 1907 7 B/3 CH/ME Ejector sticks
FL 1908 8 B/3 BA
FJ 1908 8 B/3 CH/ME Ejector sticks
FL 1909 9 B/3 BA
FJ 1909 9 B/3 CH/ME Ejector sticks,
FL 1910 10 B/3 BA
FJ 1912 12 B/3 CH/ME Ejector sticks.
FL 1913 13 B/3 BA .
FJ 1921 1 A/4 CH/ME Ejector sticks.
- 2000 - - - Magazine 3 through 7 used,
FS1 2101 1 B/3 BA
FS1 2201 1 B/3 BA Cover not opened on initial release of bolt,
FS1 2301 1 B/3 BA Cover not opened on initial release of bolt,
FS1 2401 1 B/3 BA Cover not opened on initial release of bolt,
DF 2479/ - 19/ B/6 CH/M
2480 20 - ;
FS1 2501 1 B/3 BA Cover not opened on initial release of bolt.
DF = 2579/ 19/ B/6 . H/M
; 2580 20 '
BFR * 2600 - - . CH/2BS
FS1 2601 1 B/3 BA
FS1 2701 51 B/3 BA Bolt difficult to lock w/BA device.
DF 2715/ | 15/ B/3 CH/M
2716 16
BFR 2800 - - CH -
FS1 2801 1 B/3 BA Bolt difficulé to lock w/BA device.
BFR 2900 - - . CH
FS1 2901 1 B/3 BA
FTR 2943 3 S/5 DP



Type

FF
FC
FF
FS
FS

FS1
FFR
FL
FL

FC
FF
FL

FS1
FL
FL

BFF -

FL
BFF
FL
FTR
BFF
FL
FF
BFF
+FL
FL
FS
FTR
BFF
FL
FTR
FS

FL .

FF
FFR
FF
FF
FTR
FTR
FFR
FJ
FS

Mode

1702

bench to allow BA device

I-226

fired on 2nd trial,

fired on 2nd trial.

Malfunction of Fire/ _
Round _ Round Magazine Clearing
“Count | No. No. Action Remarks
(-
. Weapon No, C-6
0 - - - New barrel installed,
5 5 B/3 CH Caused by short recoil of round 4.
101 1 B/3 BA
102 2 B/3 CH Caused by short recoil of round 1.
103 3 B/3 BA
106 6 B/3 BA
200 - - - Manual bolt retraction starting to get
: difficult,
201 1 B/3 BA -
201 1 B/3 CH Firing pin sticks, Round
202 2 B/3 BA '
203 3 B/3 BA
300 - - - Manual bolt retraction is difficult,
301 1 B/3 BA
302 2 B/3 CH Caused by short recoil of round 1.
302 2 B/3 BA ' -
400 - - - Manual bolt retraction is difficult.
401 1 B/3 BA
402 2 B/3 . BA
1403 3 B/3 BA
500 - - CH/3BS
501 1 B/3" CH/3HS
. 600 - - CH/BS
601 1 B/3 " BA
693 13 S/7 - Trigger pushed forward to clear,
700 - - CH/BS
701 1 " B/3 BA
702 2 B/3 CH Caused by short recoil of round 1.
800 - - CH/BS  Chipped butt plate during impact,
801 1 B/3 BA
802 2 B/3 BA
804 4 B/3 BA
899 19 S/7 DP
900 - - CH/BS
901 1 B/3 BA
959 19 S/5 DP
1102 2 B/3 BA
1202 2 B/3 BA
1402 2 B/3 CH Caused by short recoil of round 1.
1501 1 B/3 R Firing pin sticks., Round
1502, 2 B/3 CH Caused by short recoil of round 1.
1602 2 B/3 CH Caused by short recoil of round 1.
1643 3 S/5 DP '
1652 12 S/5 DP
1701 1 B/3 R
1701 . 1 B/3 CH/ME :
2 B/3 = .. Bolt sticks to rear., Impacted muzzle against

to engage carrier.



Mode

Malfunction of Fire/
. Round _Round Magazine Clearing
Type Count | No. - No. Action Remarks
_ Weapon No, C-6 '

FL 1703 3 B/3 BA

FL 1705 5 B/3 BA

FTR 1784 4 S/7 DP
FTR 1797 17 S/7 DP

FFR 1801 1 B/3 R Firing pin sticks. Round fired on 2nd trial.
FJ 1801 1 B/3 CH/ME Ejector sticks,
FFR 1901 | B/3 R Firing pin sticks, Round fired on 2nd trial
FJ 1901 1 B/3 CH/ME :
FL 2101 1 B/3 BA
FC 2201 1 B/3 BA
FS1 2301 1 B/3 BA Cover not opened on initial release of bolt,
FS1 2401 1 B/3 BA Cover not onened on initial release of bolt.
BFR 2500 - - CH

FL 2501 1 B/3 CH/HS

FC 2601 1 B/3 BA

FL 2601 1 B/3 CH/HS

FC 2701 . 1 B/3 BA

FL 2701 1 B/3 CH/2HS

FFR 2701 1 B/3 CH Firing pin sticks. Round fired on 2nd trial.
FS1 2801 1. B/3 BA

FL 2801 1 B/3 - CH/3HS

3FFR 2801 1 B/3 CH Firing pin sticks, Round fired on 4th trial,
FC 2901 1 B/3" BA :
FL . 2901 1 B/3 CH/HS

2-FFR 2901 1 B/3 " CH Firing pin sticks. Round fired on 3rd trial.
FBR 2980 ° 20 B/6 CH Cyclic rate prior to FBR was 684 rds/min,
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Mode

Malfunction of Fire/ ; y
—Round ___Round Magazine Clearing - .
Type _ Count | No. - _ No. Action : Remarks

{ |y
Weapon No, C-T

FS1 101 1 B/3 BA
FF 102 2 B/3 CH Caused by short recoil of round 1
FL 106 6 B/3 BA : :
FS1 20 . < 4 B/3 BA . o
FF 202 2 B/3 CH Caused by short recoil of round 1
FL 203 3 B/3 BA :
FL 207 0 B/3 BA
FS1 301 1 B/3 BA
BOB 302 2 B/3 CH/BA
BOB . 303 3 B/3 CH/BA
BFF(FU) 400 - - CH/BS
FS1 401 1 B/3 BA
FL Lol L B/3 BA
FBR 480 20 B/6 CH Cyclic rate prior to FBR was 679
BFF(FU) 500- - - CH/7-BS Impacted muzzle of weapon against table to
10HS release bolt from rear position for first
£ manual cycle of bolt.
FBR 580 20 B/6 11w (CH Cyclic rate prior to FBR was 699 rds/min.
BFF(FU) 600 - - . CH/3-Bs
' ' 14-HS
FS1 = 601 g B/3 BA
FL + 602 2 B/3  BA
BFF(FU) 700 - - CH/3-BS
_ ' 1L4-HS
FSl TOL "1  B/3 BA
FL 04 4 B/3 BA
BFF(FU) 800 i - CH/4-Bs
. - . . 14-HS
‘FS1 8oL 1  B/3 BA
2-FTR - - 8T DP
BFF(FU) 900 - - CH/5-BS
: - .15-HS
Fsl 901 1 B/3 BA
FJ 901 1 B/3 - -
‘FL . 902 2 B/3 BA
FL 903 3 B/3 BA
FL - 90k b B/3 BA
FL - 907 7 B/3 BA
FL 908 8 B/3 BA
FL 921 1 Alk BA
3-FIR - - s/s DP
. 2-FTR = - s/T DP ,
FBR 1060 20 s/5 CH . Cyclic rate prior to FBR was T24 rds/min.




Mode

FJ 1811

Malfunction of Fire/
. _Round _ Round Magazine Clearing -
Type . Count j No. -_ No. Action Remarks
|
Weepon No..’ Cc-T

BOB 1102 2 B/3 CH

FJ 1201 1 B/3 -

BOB 1203 . 3 B/3 CH

FL 1204 N B/3 BA

BOB 1205 5 B/3 CH :
FBR 1260 20 s/5 CH Cyclic rate prior to FBR was 703 rds/min.
BOB 1302 2 B/3 CH : ,

FL 1303 3 B/3 BA »

FBR  13%0 20 - A/b CH Cyclic rate prior to FBR was 678 rds/min.
FJ 1ko1 1 B/3 CH '

FL 1k02 2 B/3 BA
FL 1403 3 B/3 BA
FL 1404 L B/3 BA
2-FFR 1501 1l B/3 R Firing pin sticks. Round fired on 3rd trial.
FJ 1501 © 1 B/3 CH/ME : :

FL 1502 2 B/3 BA

FL 1503 . - 3 B/3 BA
BOB 150k - L B/3 CH

FL 1521 1 A/l RA
FFR® 1601 Lo - B3 CH ' Firing pin sticks. Round fired on 2nd trial.
FJ - 1601 1. B/3 CH/ME . _ '
FL - 1602 2 B/3 ~ BA

FL 1603 '3 B/3 BA

- FL 1604 N B/3 - BA
FL 1605 5 B/3 BA
FL 1606 6 B/3 BA
FTR 1641 1 s/5 DP

FTR 1642 2 s/5 DP

‘FFR 1701 3 B/3 R

FJ 1701 1 B/3 CH/ME
FL - 1702 2 B/3 BA
FFR 1702 2 B/3 R

FL 1703 3 B/3 BA

FFR 1703 3 B/3 R

“BOB . 1704 L B/3 CH/BA

FFR 1704 4 B/3 R
BOB 1705 5 B/3 . CH/BA
FL . 1706 6 B/3 BA

FL 1707 T B/3 BA

FL 1708 8 B/3 BA

FFR 1709 9 B/3 R

FL: ~¢ 1710 10 B/3 BA

FL 1721 -1 A/l BA

FFR 1801 .1 B/3 R

1 B/3 CH/ME
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Mode

Malfunction of Fire/
~Round __ Round Magazine Clearing - ; _ .
Type “count | No. - No, Action Remarks
|
Weapon 1\|'c,>.I C-T
FL - 1802 2 B/3 BA !
FL 1803 3 B/3 BA !
FL 180k 4 B/3 BA |
BOB 1805 5 B/3 CH :
FTR 1843 3 s/5 DP '
FTR 1850 10 s/5 DP
FTR 1854 14 - 8/5 DP
FFR 1901 1 'B/3 R
FJ 1901 1 B/3 " CH/ME
FL 1902 2 B/3 BA
W 1902 2 B/3 CH/ME
FL 1903 3 B/3 BA
FJ 1903 3 B/3 CH/ME
FL 1904 - n B/3 BA
FL 1905. 5 B/3 BA
FL 1906 6 B/3 BA
FL 1907 . - T B/3 BA
FL 1908 8 B/3 . BA _
FS1 2101 1 B/3 BA Dust cover did not open on initial release
: . of bolt.
FBR - 2180 20 B/6 CH Cyclic rate prior to FBR was 702 rds/min.
FS1 . 2201 X B/3 BA Dust cover did not open on initial release
. of bolt.
“FJ 2221’ 1 A/k CH/ME  Ctg. case head caught between face of bolt
E and barrel extension. ' ;
- FS1 2301 1 B/3 BA Dust cover did not open on initial release
P of bolt. g :
' BFR 2400 s - CH
© Sl 2401 1 B/3 BA
BFR 2500 - - CH
FS1 . 2501 1 B/3 BA
FL 2501 1 B/3 CH/2-HS
BFR 2600 - - CH
FSL 2601 1 B/3 BA Py 1
‘FBR 2640 20 A/Y CH Cyclic rate prior to FBR was 734 rds/min.
BFR 2700 - - CH
FSl-  2yo1 1 B/3 BA Very difficult to lock w/BA device.
BFR .2800 - - CH : : :
FC - 2801 1 B/3 BA.
FL 2801 1 B/3 'CH
FF 2820 20 B/3 BR
L-FTR' 2842/ 2-5 . s/5 DP
2845 :
- 5-FIR 2847/ 7-11  8/5 DP

2851

) 5 o L]
&



Type

Mode

Malfunction of Fire/

Round __Round Magazine Clearing -

_ Count ! No, No. Action Remarks

Weapon No. C-7

2853/ 13-20 /5 DP
2860 _
2882 2 s/T - Pushed forward on trigger to clear
2883 - 3 s/T - Pushed forward on trigger to clear
288L N s/7 ~ Pushed forward on trigger to clear
2886 6 s/T - Pushed forward on trigger to clear
2887 T s/T - Pushed forward on trigger to clear
2898 18 s/T - Pushed forward on trigger to clear
2900 20 s/T - Pushed forward on trigger to clear
2900 g - CH
2901 1 B/3 CH
2920 20 B/3 BR
29hk L s/5 DP
2946 6 s/5 DP
2050° © 10 s/s DP
2951 11 s/5 DP
2953 - 13 s/5 DP

2954 1k s/5 DP
2960 = 20 s/5




Mode

Malfunction of Fire/ .
Round  Round Magazine Clearing
Type Count ;| No., No. Action Remarks

Weapon No. C-12 !

= 0

- -- -- Installed new barrel. Magazine No. 1 - 5 used.
-- 200 -- -- -- Manual retraction of bolt is difficult.
FL 201 1 B/1 BA
FL 202 2 B/1 BA
FL 301 1 B/1 BA
FL 302 2 B/1 BA
FL Lol 1 B/1 BA
FL Lo2 2 B/1 BA
BFF(FU) 500 - -- CH/BS
FL 501 1 B/1 BA
BFF(FU) 600 -- -- CH/L4-BS
FSI 601 1 B/1 BA
FL 602 2 B/1 BA
FL 605 5 B/1 . BA
BFF(FU) 700 - - CH/3-BS
3-HS
FFR 702 = 2 B/1 CH/BA Rd fired on 2nd trial.
BFF (FU) 800 - s CH/4-Bs
FSI 801 1 B/1 BA
FFR 801 1 B/1 CH Firing pin sticks. Rd fired on 2nd trial.
FTR ~ 850 10 s/3 DP
FTR 859 19 s/3 DP
FTR 882 2 s/5 DP
FTR 88k i s/5 DP
BFF (FU) 900 -- -- CH/3-BS
FC 901 L B/1 BA
FL 902 - 2 B/1 BA
FTIR 998 . 18 s/5 DP
DF 1138/1139 18/19  A/2 CH/M
FBR 1180 20 B/4 CH Cyclic rate prior to FBR was 703 rds/min.
FL 1202 2 B/1 BA
FFR 1203 3 B/1 CH Rd fired on 2nd trial.
FFR 1302 2 B/1 CH Rd fired on 2nd trial.
FL  1hko2 2 B/1 BA
FFR 1501 1 B/1 R Firing pin sticks. Rd fired on 2nd trial.
FF 1502 2 B/1 CH/BA Caused by short recoil of Round #1l.
DF 1537/1538 17/18  a/2 CH/M
FFR 1601 1 B/1 R Firing pin sticks. Rd fired on 2nd trial.
FF 1602 2 B/1 CH/BA Caused by short recoil of Round #l.
FF 1603 3 B/1 CH/BA Caused by short recoil of Round #2.
FFR 1701 L B/1 R Firing pin sticks. Rd fired on 2nd trial.
Fs 1702 2 B/1 BA
FS 1703 3 B/1 BA
FF 1802 2 B/1 CH Rd #1 did not eject due to extremely short
_ recoil of bolt and carrier,
FS 1802 2 B/1 BA
FL 1803 3 B/1 BA
FS 1901 1 B/1 BA -

LY}
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Mode

Malfunction of Fire/ .
Round Round Magazine Clearing
Type Count , No, No. Action Remarks
Weapon No. C-12'!
Fs 1902 2 B/1 BA
FS 1903 3 B/1 BA
FL 1904 b B/1 BA
DF 1936/1937-16/17  A/2 CH/M
DF 1939/19k0 19/20 A/2 CH/M
FIR 19 s/3 DP
FTR = 1948 8 s/3 DP
FTR 1993 13 s/5 . DP
FSI 2201 1 B/1 BA Cover did not open on initial release
of bolt. -

FBR 2260 20 s/3 CH Cyclic rate prior to FBR was 71l rds/min.
FC 2301 B/1 BA
DF 2336/2337 16/17 A/2 CHM
FSI 2361 B/L BA
FSI 2kol 1 B/1 BA
FFR 2LO1 1 B/1 CH Firing pin sticks, Rd fired on 2nd trial.
DF 2436/2437 16/17  A/2 CH/M
FSI 2501 1 B/1 BA
FL 2501 1 B/1 CH/2-HS
FFR 2501 1 B/l Firing pin sticks. R4 fired on 2nd trial.
DF 2539/25L40 19/20  A/2 CH/M
FSI 2601 ! B/1 BA
FL 2601 3 B/1 CH/HS
FFR 2601 1 B/1 CH Firing pin sticks. Rd fired on 2nd trial.
FSI 2701 1 B/1 BA
FL. ' 2701% -1 B/1 CH/2-HS
FSI 2801 1 B/1 BA
FL 2801 B/1 CH/3-HS
DF 2899/2900 19/20 s/5 CH/M
FSI 2901 1 B/1 BA
FFR 2902 = 2 B/1 CH Apparent cause was a failure to lock.,
DF 2937/2938 17/18  A/2 CH/M
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Mode

Malfunction of Fire/
Round __ Round Magazine Clearing
7 ' No. Action Remarks

Type _ Count ] No.

"FBR
FSI
FL

FBR
BFF (FU)
FSI
BFF (FU)

BFF (FU)

FL
BFF (FU)
FC
FC
FFR
FJ

FTR

FL
FL
FSI
" FFR
FFR
FF
FFR
. FF
‘ FFR

FJ -

FTR
FTR
- BSIT

FC
FFR -
FF
FST
FL
FFR
FST

FFR

0
80

201

301
Lo1
460
500 .
501
600
601
. 700

701

800

801

901 -

901
901

995

- 1202
'1203

1321
1401
1501
1502
1601
1602
1701
1702
1801
1802 .
1845
1852
1860

: 1992 .

_2360

2Lo1

2401
2460

2501 -
250" -

25017
2601
2601
2601

[SF CRTRUS LR SRS =
ok S

HREHEEHEDR R

20

15

HRWwM

n
o

o

Weapon No. C-35.! |

CH
BA
BA
BA
. CH
CH/2-BS
BA
CH/4-BS
BA
CH/2-BS
1-HS
BA
CH/L4-BS
BA
BA
CH
CH/HE

C

"ERRER X

CH/BA
R

CH/BA
CH/ME
. BA
DP
DP
BR
CH/BA

CH/BR

BA
CH
CH/BR .
BA
3-HS
gﬂ¥
- BA
CH/1-HS

CK !

. CH/

Iﬂstall new barrel. Magazine No. 1 - 5 used.
Cyclic rate prior to FBR was 719 rds/min.

Cyclic rate prior to FBR was 693 rds/min.

Firing pin sticks. Rd fired on 2nd trial.
Ctg- case head caught between face of bolt
and barrel extension.

Firing pin sticks. R4 fired on 2nd trial.
Firing pin sticks. Rd fired on.2nd trial.
Caused by short recoil of Round #1.'
Firing pin sticks. R4 fired on 2nd trial.
Caused by short recoil of Round #1.
Firing pin sticks. R4 fired on 2nd trial.
Caused by short recoil of Round #1l.

Caused by short recoil of Round #1.

Rd #20 prematurely released from magazine
feed lips and caught between face of .
bolt and barrel extension.

Firing pin sticks. Rd fired on 2nd trial.

Firing pin sticks. RA/fired on 2nd trial.

Firing pin sticks. Rd.fired on 2nd trial.
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Mode

Malfunction of Fire/ )
_Round __ Round Magazine Clearing
Type Count | No, - No, Action Remarks

Weapon No, C-35F
FL 2602

2 B/1 BA
FC 2701 al B/1 BA !
2-FFR 2701 1 B/1 CH Firing pin sticks. Rd fired on 3rd trial.
- FSI 2801 1 B/1 BA ' -
FL 2801 1 B/1 CH/2-HS _
FFR 2801 1 B/1 CH Firing pin sticks. Rd fired on 2nd trial.
FSI 2901 1 B/1 BA i
1

FFR 2901 B/1 CH Firing pin sticks. Rd fired on 2ng trial,




LOW TEMPERATURE TEST MALFUNCTIONS AS RELATED TO MAGAZINE
NUMBER AND ROUND SEQUENCE AND TABULATED BY 1000-ROUND
INTERVALS

I-2306



Lomisalive ﬂ/ééﬂo’ﬁCﬁdW LDa 1z

[ to /000
ﬁéggﬂm’ /ffnggg 2nce [# [00- rd ¢ vc/e
%Y pn No. R Ho | First | Second | third foorth | Bpth | ot/
A-4 ! /5 2 o 0 0 /7
2 é 0 0 0 0 ;
3 2 0 0 0 7, 2
4-26 | _7 “ 3 / / /2
Tolal | 0 2 J / / J7
A-& / /8 0 0 ) 0 |8
2 | & 0 0 0 0 5
3 2 0 0 0 0 )
420 | 7 |2 | 2 | & |2 | 2
Totfal | 32 0 o o o 32
A-6 / > 0 , 0 0 /5
2 / 0 0 0 0 /
3 o 0 0 Y, 0 0
g - ISR e/ Y QY I N Y A D i
Total | /9 o / o / 2/
A-7 / /7 4 / 0 0 22
2 7 0 o 0 0 7
3 A 0 0 ), 0 V.
4-20 | 1S L 13 e | L § L2
Total | 45 v ¢ o / J%
A-8 / 23 0 0 [ 0 23
R 3 0 0 0 0 3
3 0 0 0 0 0 o
H=Fo| O o Lo | B L 0 £
Tolal | K6 / 0 7 o 28
A~F / /6 0 Y, 0 , 4
2 2 / 0 0 0 2
3 o 0 0 0 0 o
420 | 0 | 2 | I A | B |l
Total | /8 2 3 4 2 29
A4 thro A-9
/ Jjo4 A / 0 0 //1
2 24 0 [/ , 0 24
3 /0 0 0 0 0 /0
R0 |32 | 3 || 6 | 5 |56
Total | 170 7 /N 5 | 2o/

—
]
%]
“w
~




Hos /007~ 2000

_Magazine .
Wph. Ve Ré. e, | FirsT | Second| Hhird |Fourh | FifEth | Total
A-4 / /3 / 0 0 / 75"
2 15 0 0 0 0 /5
3 i3 0 0 0 0 /3
4-20 | 22 o | o | 0 | 3 |35
Total | 63 / o o 4 | ¢8
AS | /i 2 0 0 a1 AE
2 ) 0 0 0 / //
2 bW 0 0 0 / /2
420 g9 Jdoo W 2 4 4.0 8 88
Tofat |49 2 | 2 | / (/o | 74
A<l / 7 0 0 0 0 7
2 3 0 0 0 0 3
3 0 0 0 0 0 o
4-20|_4 0 | o | 0 |_L |_S5_
A-~T f /1 / o / 0 /3
2, /0 0 0 / 0 //
3 g 0 / Y 0 /0
420 | /7 0 / / 2 -7
Total | 47 / A 3 2 55
A-8 | 6 0 0 g 0 ¢
2 7 0 0 0 o 7
3 / 0 0 0 0 /
420 | _1 R L, |l |l
Total | /5 0 o / / /7
A-9 ) 7 0 / 0 0 8
2 3 0 0 0 0 J
3 6 o 0 ) 0 o
4-20 | 1 / 3 S | L | 7
Total | /7 / 4 | 3 / 20
ﬂ-‘?“fé rd A -9
/ 55 4 / / / 62
2 48 0 0 / / 50
J 3¢ 0 / 0 / 36
4o | 72 / Vi b | L6 | tof
7074l | 209 & 8 & 19 | 249




Rds Ro0/- 3000

Maga z1ne
H/Fn Moo [ Rd.Ne. | Lt | Second | Thred | Fourth /‘7/2)"/: Total
A-4 i 23 7, o o 0 23
2 / 0 0 0 0 /
3 / 0 0 0 0 /
4-20 | /1 | _o_ | _/ Z 0 #
Tetal | 26 o / 2 o 29
A& / 22 0 0 0 0 L2
9 %) 0 0 0 0 a
3 o 0 0 0 0 %
4920 | © 0 2 0 o | Z
JoTal | 22 1% 2 o ¢ 2F
A~ / 15 0 0 0 g 18"
2 0 0 0 0 0 o
3 0 0 0 0 0 o
420 4 0 0 0 2 ¢
Tetal | 19 o o 0 Z |2/
AT | 1 /6 / / 0 0 /8
Pl 2 0 , / 0 3
3 o 0 0 0 0 [
420 | _/ 0 / o 0 2
Tetal | /9 / 2 / o 23
A-8 i 27 0 0 0 / 28
% 0 0 0 0 0 0
3 o 0 0 0 Y, 0
4-20 | _o / & /! ¢ 20
Total | 27 / 4 /" 5| 48
A-9 / R0 0 / 0 0 2/
- % 0 0 0 0 4
3 0 0 0 0 0 0
4-20| 0 / / 2 | .0 | £,
Total | 20 / 2 ) o L5
A4thto A-9
/ /23 / < 0 / /27
2 3 0 0 / 0 A
3 / 0 0 0 0 /
4-20 6 . 0l 9 5 | 6 38
Toral | 133 3 /i /6 7 /70
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Rd /- /000

/ﬁgg@_mﬁ .
Wpn No. Rd Mo- | Frrst | Second | Hyrd. | Feurth Litth Teta]
B-4 i )7 0 o 0 0 i
8 5 0 / 0 / 7
3 4 0 0 0 o 4
420 | /2 0 7 0 / 22
tfotal | 38 0 /0 0 o7 So
B-5 | /2 0 o 0 0 /A
X 2 0 0 0 0 2
3 o/ 0 0 0 0 0
42 | _0_ 4 / 0 2 1. L
Total | /4 0 / o 0 15
B-6 i /& 0 0 0 0 /5
A 7 0 0 0 0 7
3 3 0 0 0 0 3
420 | _& /4 2 J 0 i
Total | JO 0 2 o 0 32
B-7 / 17 Y, 0 0 0 17
- 5 0 0 0 0 s
3 2 0 0 0 0 2
40| 4 | 3 |3 [ | 4| 12
Total | 28 J 3 / / 30
5-8 / // 0 0 0 0 //
b / 0 0 0 0 /
3 0 0 0 0 0 g
420 | _| Y, 0 0. 0 /
Total | /3 O o o o /3
5-9 W eapdp b1Thdrawn | prom 7ds7
B4 e BE
/ 72 0 0 0 0 72
2 20 0 / 0 / 27k
3 g 0 0 0 0 9
4-20 |22 | 3. | 45 | L | 2 | 43
Tofal | 123 3 ¢ / 3 | /46
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AS o0t - Foo0

Magyzine
Mo | Ad Ak First | Second | Third | Fourth | tifth | Tetal
/-4 / /3 0 0 0 0 /3
2 2 0 0 0 0 ¥,
3 / 0 0 0 0 /
4.2t | 4 2 J 0 0 NS
Total | 20 2 3 o 0 | 26
A-5 / /o 0 [, 0 0 /6
g o 0 0 0 0 0
| J a 0 0 0 0 o
42 | o / / 0 o | 2
Total /o ¥ 4 Fd g 0 /8
B-6 / /7 ) 0 0 0 a4
2 0 0 / 0 0 /|
3 / 0 0 0 0 /
42 | 3 / 0 / 0 -2
Pl | 2/ / / / g X4
B-7 / 7esT| Terminated on #is @W/uon
2
3
420
oty /
B-8 / ? 0 0 0 0 7
2, 0 0 0 0 0 0
3 0 0 0 0 0 0
-2 o 0 2 " 0 g
Total 4 o o 0 0 9
B-9 Weapon Withgraun #em Test,
B4 thap B8
7 &5 o 0 o 0 55
2 2 0 / 0 0 3
% § 2 0 0 O 0 2
#20| 7 2 |4 /[ 0 /6
Total | 66 4 5 / 0 76
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o /80/- 2000

Magazine
Won-Wo. | Rd Mo | Frest | Second | #yrd | baurrh | i pth | Total
C B4 / 7 / / 0 0 0
2 7 0 0 0 0 0
=t I 0 0 0 2 0
230 | /4 ) -3 0 | 23 | o
Total | 33 / o 0 28 65
B85 / / 0 0 0 0 /
2 S 0 0 0 0 &
J 0 0 0 0 0 o
a0 | 0 | o | L | 2| 2|3
Total e 0 / o 2 7
B-6 / 3 0 0 0 o g
2 8 0 0 0 Y, g
3 3 0 0 0 o 3
4w | & | o | _H 0 2 | /8
Total | /9 o /! o 2 32
B-7 / Test Termipaffed On This wWea P07
2
3
F-20
7o 7al
B-8 / 2 0 % 0 0 2
2 F 0 0 0 0 4
3 / 0 0 0 0 /
420 | 2 _ | _0 | _3 0 0 5
Total ? o 3 o 0 /%
B~ Weapon| wi/hdrqun Fron TesT
B4 Bre K8
/ /3 / ] 0 Y ‘s
2 26 0 0 0 0 26
3 7 0 0 0 2 9
A0 2l | 0 |30 | 0 | AL | _48
Total | 47 / 3 0 29 | 118
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Ad Mo /- /000

e Meguria?
"V/M’Aé‘ A:)d M, /[';‘rS/_ Jffﬁﬂd ﬂﬂ-/ /E;Up?z /G;ﬁ-/’ 7&7&/
c-4 / /7 0 0 0 o /7
2 7 0 0 0 0 7
3 4 0 0 0 0 4
220 | AE_ | -0, |l 0 / /6
Total | 43 2 17 o / 44
c-§ / /6 g 0 0 0 /6
2 < 0 0 0 0 3
3 | 2 0 o 0 0 2
‘4‘20 _ 7 0 6 ‘*ji_ —_LH ;ﬁi;_
Total | 28 o 73 L / 49
C-¢ / 5 0 0 0 0 Jie
2 7 0 0 0 0 7
3 T 0 0 0 0 F.
220 | _3 0 / 0 2 6
Tetal | 28 o 7 0 g 3/
C"'7 / /f / 14] 0 0 /'é
2 & o 0 0 0 Vs
3 K W, 0 0 0 3
4-20 7 0 3 2 i ._iéL
Total | 30 / 3 2 4 F0
efl | 4% | @ | & {0 |F0 | 2%
2z o 0 o 0 / 7
3 o 0 0 0 ) 0
4.320 2 0 / 0 _.!_. i
Jofal | 22 o / 0 . 9%
¥\ + |/ 0 0 0 o | /4
Z o 0 0 0 0 o
3 0 0 0 0 0 0
430 | _O_ O o 4 ol f 3
75fh/' /4 o / / / /7
C4#nC35
/ qf | 0 0 0 72
Z 28 0 0 0 / 29
3 i 0 0 0 0 %
420 | 34 | 0o |12 | _7 | Lo | 63
Total |165 | | o - 7 | 796
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£d Mo. 2001~ 3000

>
/ﬂg:fa,zme

Wpn Mo Rd. Wo. FirsT Second | Third Loorth F/fﬂ' Totfal
c-4 / 15 0 0 0 0 /5
2 2 Y, / 0 0 3

3 3 0 0 0 0 3

$20| /1 | o | 2 |0 | L | £

total | 2/ o %, § o 7 25

[y / /2 0 o 0 0 /2
2 o 0 0 I7; 0 0
% 0 0 / 0 0 4

4-20| __! o | 2 |2 | | S
Sl | 13 0 / 2 o /6

-6 / 20 0 0 0 0 20
2 o 0 0 0 0 g

3 0 0 0 0 0 o

420\ © | o | o | L | o | L
707&/ ;z o () 0 / 0 ;2 /

c-7 / 17 f 0 0 @ /8
2 0 0 / 0 / 2

3 0 0 / 0 / 2

220 b 2. | 4. 122 | 4 | & | 2L

Total | /7 ) 24 / 7 S3

2 / /5 0 0 0 o /5
2 / 0 ¢ 0 0 /
3 0 0 % 0 0 0

7 fa /6 7 / / / 23

C-35 /6 0 0 0 0 /6
2 / 0 ) 0 0 /

3 0 0 0 0 0 o

42 | _0. ) 2 0 o | 2
Toll| 17 o 2 o o /9

CHMo C-35

/ 25 / 0 0 0 ?6

2 4 0 2 0 / 7

3 3 , 2 0 / 6

2-20| 4 | I | 27 5. [l | S8
Total | 100 6 31 5 9 157



Rd. No. 700/ 2060

hoazine

Wpn. o | M| Fiest | Second | Third ' tovrth | et
C-4 / F& 0 0 | o 0
2 9 0 0 0 0

3 ? 0 0 0 0

T AR O SN S B

Total 7 0 / / 0

Cc-5 / /1 2. / 0 0
2 /3 0 0 0 0

3 /0 0 0 4 g

420 | _43 / L, e ' s

Total § 7 3 2 q L

C-6 / 7 0 o 0 o
2 A 0 0 0 0

J / 0 / 0 0

4-20| _J o | o | 2

Total | 15~ o = o 2

c-7 / Ve s 2 /7 0 0
2 9 [ / 0 0

3 /0 Y, / 0 0

4.20 | 22 / 7 0 0

Total | 55 3 7 o g

C- 1% / o 0 0 0 0
) 9 0 0 0 0

3 5 0 0 0 0
4-20| 1 | 4 - P R N

Tetal | 79 4 2 / /

38 | 4 6 0 0 0 0
2 A 0 0 0 0

3 / 0 0 0 0

4-30 o 2 K1 0_ | 0

Total | /3 0 3 o o

CEF o C35

/ 54 4 2 0 0

2 52 0 / 0 0

3 36 0 2 % 0

20| 84 | 6. (.12 |_ I 'S

%tal | 226 i0 /7 17 03
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APPENDIX II - CORRLESPONDLENCL
DEPARTMENT OF THE ARMY

HEADQUARTERS., UNITED STATES ARMY WEAPONS COMMAND
ROCK ISLAND ARSENAL
ROCK ISLAND, ILLINOIS 61201

AMSWE-QA 'l December 1960

SUBJECT:. Quality Assurance Initial Produclicn and Comparison Tests of
the M16Al Rifle

Cormandin;; General
U. 8. Army Test and Fvaluation Command

ATTN: AMSTE-BC, Mr. Crider
Aberdeen Proving Ground, Maryland 21005

1. Reference AMCPM-RS DF dated 2 December 13683, subject: Initial
Production Test ?lan Rifle, 5.56mm, M16Al, dated 18 September 1968,
(copy inclosed).

2. Request Accuracy, Velocity, and Yaw Requirements of Reference 1
be included in the two Initial Production Tests and the Comparison
Test of the M16Al Rifle.

3. Additional funding for the above will be provided by Project
Manazer, Rifles, in accordance with your estimate of $1,50C per
individual test.

FOR THE COMMANDER:

?

. MacLEOD
rman, ML6AL1 Rifle Task Group
Quality Assurance Directorate
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EJJ%,P RSSHY LL'OLN @RI S
. (AR 340-1., .
QEFERCNCE OR OFFICE STMBOL SUBJECT

M

Initia2l Pr c:lqct.J.oﬁ Test Plan Rifle, 5.5631, M16A1
dated 18 Septomber 1968

b A.id-qw FROM  ANCEI-RS e i DEC 1958 SMT!
C. A, MacLecd Mr. Ackley/r: ./5031.

1. Hﬁ'cn‘uest the following be added to the Endurance Section (para. 12.1.2, Part IT)
of suBject test plan..
i

‘T . .
adi Each rifle be subjected to a cispeorsicn test of five 1O~round groups obtained
at 10Jimsters. Inteivals of fire arc spacified in the firing schedule below.

bdi Fach rifle be subjected to a velocity test of 20 rounds. Intervals of fire
are specified in: the firing schedule.
4 :
c.:;} Each dispersion tergst be checked for yaw. Ary round shoiring a yaw of
15 dorii*ees or more is to be recorded. g
2. m:.nv schedules
| _01000 2,CC0 30()0 4,000 5,000 6,000 7,000 8,000 8,600

Accuracy: | X > S X X X X

Velocity: X X X X X X

Yaurs - ¢ X _ X X X X

. ccuracy and velocl irings are e ccnducued in 2anner i gzzzat vl
3. A v and vel ty firings are to b c‘ndc“ciirau’m**m***e‘-*:t Aith

accepted standard test procedures,.
Lhs
JhERa0-

WM. Co DAVIS. JR6
Chief, Tech Managezsnt Divisiocn

FOR THD PROJZCT MANAGER:

COMNCURREXNCE: /
. 77 7 »’_/;
NYCPU-2S N ity 2T Pty Lo LAUL
Quality Assurance Dzvls"l on Date
'
FI2M g REFLAZES COD FSR;'.r! 35, EXISTING SUPPLIES OF WHICH WILL 3E
Dl i+ 1 FEB 62 2‘4‘90 ISSUED AMD USED UNTIL | FES 62 UNLESS SOONER EXHAUSTZ O, * U.5. SOVEAHMEINT PRINTING 9FFISE : 1963 =737-011
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(COPY)
MrAWilson/ps/234-3350/4821

STEAP-MT-TI

SUBJECT: Memorandum for Record Concerning Test Objectives, Reporting
Technique and Classification for IP and IC Tests of M16Al
Rifles to be Conducted by APG

TO: Commanding General, US Army Test and Evaluation Command
ATTN: AMSTE-BC
Commanding General, US Army Weapons Command, ATTN: AMCPM-RS,
AMSWE-QAT, Rock Island, Illinois 61201
Commanding Officer, Rock Island Arsenal, ATTN: SWERI-QAT,
Rock Island, Illinois 61202

Subject memorandum is forwarded for information and retention,

FOR THE COMMANDER:

1 Incl JAMES C. WHITE

as Acting Chief, Infantry and
Aircraft Weapons Division
Materiel Test Directorate
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MEMORANDUM FOR RECORD 10 January 1969

SUBJECT: Test Objectives, Reporting Technique and Classification for
IP and IC Tests of M16Al1 Rifles to be Conducted by APG

1. This memo will confirm an agreement concerning test objectives for the
combined IPT and ICT of M16Al rifles (USATECOM Projects Nos, 8-9-0200-25
and 8-9-0200-27) which was established at a conference on 9 January 1969,

2. Representatives from AMSTE-BC (Mr. Crider), SWERI-QAT (Mr. Spears),
AMCPM-RS (Mr. Pelcharsky) and AMSWE=QAT (Mr. Walker) advised that the formal
objectives as stated in the IPT and ICT plans of test are to be considered
as objectives to be evaluated by the customer agencies following submission
of the final test report by MTD,

3., The MTD test objectives were agreed to be as follows:

To conduct, analyze and report the data necessary to permit evaluation

by USAWECOM and USAMC of materiel requirements as stated in the objective
paragraphs of the respective test plans, and to permit USATECOM to
determine the degree of suitability of the test items for issue to the
user per AMCR 700-34.

4, The reporting of initial production test results for two new rifle
producers and the test results for current Colt production weapons (ICT) will
be reported in a single report covering all test results in a manner to
facilitate comparison of results between producers.

5. Unless advised otherwise by AMCPM-RS, the test report will be unclassified
but will contain a removable code sheet identifying a coded designation for
each producer,

L
SIGNED

ALLAN J, WILSON
Small Arms § Aircraft Weapons Branch
Materiel Test Directorate

CF:

AMSTE-BC

SWERI=-QAT

AMCPM-RS

AMSWE-QAT
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DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY WEAPONS COMMAND
ROCK ISLAND ARSENAL

ROCK ISLAND, ILLINOIS 61201
IN REPLY REFER TO

AMSWE-QA 1L January 1969

SUBJECT: M16Al Rifle Initial Production Test Plan

[ :

Commanding General :

. S. Army Test & Evaluation Command
ATTN: AMSTE=-BC, Mr. Crider

Aterdeen Proving Ground, Maryland 21005

1. Reference meeting at U. S. Army Test and Evaluation Command on 9 Jan 69,
subject: MLEAl1 Rifle and 30-BRound Magazine Initial Production Test.

?. Subject test plan is tc be updated in sccordance with agreements reached
at subject meeting between Project Managers, U. S. Army Test & Evaluation
Commend, Aberdeen Proving Ground, Rock Island Arsenal, and U. S. Army Weapons
Command representatives.

3. The following changes are applicable to subject plan as of 13 Jan 69:
a. Para 6.6: Change August to November.
b. Para T.2: Delete Table II and add Appendix J, paxra 5.0.

c. Para 8.3: Change t0 read, "The seven Endurance rifles shall be sub-
jected to the following accuracy test.”

d. Para 10.1.1l: Change to read, "Low Temperature Test. Subject six new
rifles to the low temperature test in accordance with the following procedure:
Condition to weapons, 300C rounds of ammunition and five magsazines per weapon
at =65°F temperature for 6 hours before firing. Test fire each weapon (three
firing M193 ball emmunition and three firing a mix of 4 M193 ball to one M196
Lracer cartridges). Test fire in accordance with the firing schedule in ref.
le. Allow 2 hours between cycles. Perform maintenance at 1000-round inter-
vals. For the first ten cycles {1000 rounds) condition the weapon with the
bolt closed on an empty chambexr; for cycles 11 thru 20, with the bolt closed
on a loaded round; and for the last ten cycles, condition with bolt open and
empty chamber. During each two hour conditioning period the dus%: cover is
clozed and selector is positioned to SAFE."

e, Pars 1001.5: Change tc read, "Subject three new rifles to a dynamic
dust test., ===,"
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AMSWE-QA : 14 Januasry 1969
SUBJECT: M16Al Rifle Initial Production Test Plan !

f. Delete para 12.1.1 and 12.1.2.

g. Change para 12.1 to read, "Use the seven rifles previously fired
for accuracy, perform maintenance and inspection prior to initiation of
this test. Five weapons will fire M193 ball cartridges; the remainder will
fire ML93 ball and ML96 tracer cartridges in a ratio of 4 ball to 1 tracer.
Perform maintenance and inspection at 1000-round intervals. After mainten-
ance periods 2, 4, 6, 8 and 10, fire five 10-round targets per weapon using
the accuracy test lot of ammunition. In recording cyclic rates of fire
during each 100-round cycle, after maintenance periods 1, 3, 5, 7, and 9,
record the first cyclic rate of each weapon from a Government-approved test
stand. Conduct the remainder of testing in accordance with the firing
sequence cited in Appendix G of SAPD-253F.

h. Change Appendix D per Inclosure 1.

4, In addition, Barrel Bore Gages cited in Appendix B of subject plan will
not be provided due to their unavailability.

1 Incl C. A. Macé];/\

as Chairmen, M16Al Rifle Task Group
Quality Assurance Directorate

CF:
CO, Aberdeen Proving Ground

ATTN: STEAP-MT-TI, Michelscn w/incl
CO, Rock Island Arsenal

ATTN: SWERI-QA, Ahlberg w/incl




DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY WEAPONS COMMAND
ROCK ISLAND ARSENAL
ROCK ISLAND, ILLINOIS 61201

AMSWE-QA 20 January 1969

SUBJECT: ML6Al Rifle Initial Production Tests and Comparison Test

Commanding General

U. S. Army Test & Evaluation Command
ATTN: AMSTE-BC, Mr. Crider

Averdeen Proving Ground, Maryland 21005

1. Reference AMSWE-QA letter dated 14 January 1969, subject: ML6AL Rifle
Initial Production Test Plan.

2. Updated test plan per referenced letter is also applicable to subject
Comparison Test.

3. In addition, request paragraph 3d, 4th sentence of subject letter be
changed to read: ™Test fire in accordance with the firing schedule in
Appendix G, paragraph 2.4 of SAPD-253F.%

FFOR THE COMMANDER:

A

C. A. MacLEOD
Chairman, ML6ALl Rifle Task Group
Quality Assurance Directorate

CF:
CO, Aberdeen Proving Ground
ATTN: STEAP-MI'-TI, Michelson
CO, Rock Island Arsenal
ATTN: SWERI-QA, Ahlberg
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COPY/do
287

PTTUZYUW RUCIRRA7889 0872110-UUUU-RUEBEAA,

ZHNR UUuuuU
P 282115Z MAR 69 1 APR 69
ACTION: MTD
FM CGUSAWECOM ROCK ISLAND ILL INFO: 1ISD
Safety

TO RUEBEAA/CGUSATECOM APG ABERDEEN MD

INFO RUEBBNA/CGUSAMC

RUEBEAA/CO APG ABERDEEN MD

ZEN/CO ROCK ISLAND ARSENAL ROCK ISLAND ILL

BT

UNCLAS RI 7889 FROM AMSWE-QA MCARTHUR; FOR AMSTE-BC COL MOLLOY INFO
AMCQA-P TINER; STEAP-MT-TI MR. WILSON; SWERI-QA CROSS

SUBJ CLN M16Al1 RIFLE INITIAL PRODUCTION TEST (USATECOM PROJECT NO.
8-9-0200-25

1. REFERENCE IS MADE TO AMSWE-QA LTR DTD 14 JAN 69, SUBJ CLN M16Al
RIFLE INITIAL PRODUCTION TEST.

2. THIS COMMAND IIAS TAKEN ACTION TO PROVIDE ABERDEEN PROVING GROUND
WITH 14 GM RIFLES (12 TEST AND 2 BACK-UP) BY 29 MAR 69 AND 14 &R
RIFLES (12 TEST AND 2 BACK-UP) BY 2 APR 69. IN ADDITION TO MAGAZINES
SUPPLIED WITH RIFLES, 120 MAGAZINES WILL BE PROVIDED.

3. IT IS REQUESTED THAT AN ENDURANCE TEST BE CONDUCTED BEGINNING

31 MARCH 69 ON THE ABOVE RIFLES IN ACCORDANCE WITH INITIAL PRODUCTION
TEST PLAN, PARA 12, DATED 5 DEC 68 AND REFERENCED LETTER DATED 14 JAN
69. ACCURACY FIRING REQUIRED BY PARA 3G OF REFERENCED LETTER IS NOT
REQUIRED,
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CoPY/do

PAGE 2 RUCIRRA7889 UNCLAS

4. EIGHT (8) RIFLES OF EACH SET OF 12 TEST RIFLES WILL BE FIRED
USING BALL AMMUNITION AND THE REMAINING 4 RIFLES OF EACH SET OF 12
TEST RIFLES WILL BE FIRED USING COMBAT LOAD (4 BALL AND 1 TRACLR)
AMMUNITION. THE TOTAL ROUNDS TO BE FIRED FROM EACH TEST RIFLE IS
6,000 ROUNDS.

BT

#7889

NNNN#
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DEPARTMENT OF THE ARMY
HEADQUARTERS. U.S. ARMY TEST AND EVALUATION COMMAND

ABERDFEN PROVING GROUND., MARYLAND 21005 SD' ]] ?r ?2 Apr 6’
9 lay 69

“AMSTE-BC 7 BPR 1303

SURBJECT: Initial Production Retest of Endurance Phase for ML6AL Rifles,
USATECOM Project No. 8-9-0200-25

Commanding Officer
Aberdeen Proving Ground
ATTN: STEAP-CO-P

1. References:

a. Initial Production Test (IPT) Plan, dated 18 Sep 68, USATECOM
Project No. 8-9-0200-25.

b. Inspection Comparison Test (ICT) Plan, dated 5 Dec 68, USATECOM
Project No. 8-9-0200-27.

¢. Command Briefing on Initial Production Rifles at HQ USAMC on
29 Mar 69 by Project Manager, Rifles.

2. From reference lc, it was directed that this command conduct a retest
of the endurance phase to confirm that the malfunctions of "failure of
bolt to remain rearward (FBR)" for the General Motors (GM) weapons and
the "double feeds (DF)" in the Harrington and Richardson (H&R) weapons,
as well as Colt weapons, have been corrected. It is requested that CO
APG conduct the endurance phase of the IPT, ref la, in the same manner

as before except for the following:

a. Delete accuracy phase.
b. Magnaglo at beginning, after 3000 rounds and after 6000 rounds.

c. Of the 12 weapons from each producer, fire 8 with all ball and
4 with L4 ball/l tracer mix.

d. Measure cyclic rates from the shoulder at beginning and every 1000
rounds thereafter (during first automatic burst after cleaning).

e. Test will consist of firing a total of 6000 rounds through each
weapon.
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% AFR 1369
AMSTE-BC
SUBJECT: Initial Production Retest of Endurance Phase for M16Al Rifles,
USATECOM Project No. 8-9-0200-25

f. Inspect, as a minimum, the bolt catch and bolt lugs for each weapon.
USAWECOM personnel are being made available to assist in making these measure-
ments,

3. Fourteen weapons from each of three producers have been provided of
which 12 of each are to be tested. This retest is to be conducted in two
phases, with a minimum of six weapons in the first phase, and the remaining
weapons in the second phase. The two spares may be used for parts as
necessary. Utilize the current USATECOM Project No. 8-9-0200-25 for this
task. 6Additional funds in the amount of $50,000 should be available by

2 Apr 69.

. A tabulation in chart form showing the specific malfunctions for each
weapon is to be provided this command on 11 Apr for the first phase and

a consolidated chart for all weapons on 22 Apr for the second phase. During
the test, a daily telephonic report is required. The IPT final report due this
command on 9 May 69 will include the results of this retest.

FOR THE COMMANDER:

Dir, Inf Mat Test

Copies furnished:

CG USAMC ATTN: AMCQA-P, AMCPMSO-RS
CG USAWECOM ATTN: AMSWE-QA

Project Manager, Rifles, USAWECOM
CO APG ATTN: STEAP-MT-TI
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AMSTE-BC (5 Mar 69) 1lst Ind : ' .
SUBJECT: Initial Production Test of Harrington & Blchardson M&GAI Rifles
: (USATECQ Project No 8-9-0200-25)

HQ, US Army-Test end Evaluation Cormand, Aberdeen Proving Ground, Md. 21005
TO: Conmnanding General, US Army Weapons Command, ATTN: AMSWE-QA

1. Relative to definitions of shortcoming and deficiency, the final decision
concerning the appropriate category depends both on the nature of and degree
of loss of operational capability.

2. This command agrees that the specific defect is a deficiency but con-
siders it a menufacturing or quality control problem rather than a design
flaw. To assure emphasis on corrective action it will be changed from
“shortcoming". A demonstration of corrective action is required, regard-
less of the category, prior to 31 Mar 69, since the defect is considered
& bar to suitability release. EPR (k-2)=-3 is con51dered in the same mal-
function category as (K-2)-21.

3, It is requested that this commend be provided copies of all correspondence
concerning the EPR's and correctlve action thereon, for inclusion in the .
final reports. :

FOR THE COMMANDER: E

wd incl GOODWIN MORROW
Acting Director
Inf Mat Test Dir
s
Copy furnished: (w/b 1ltr) i
CO APG ATTN: STEAP-MI'-TI
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DEPARTMENT OF THE ARMY
HEADQUARTERS, UNITED STATES ARMY WEAPONS COMMAND
ROCK ISLAND ARSENAL
ROCK ISLAND, ILLINOIS 61201 S - 14 Mar 69

AMSWE-QA

. 5 March 1969
SUBJECT': initial Production Test of Harrington & Richardson ML6AL Rifles
(USATECOM Project No 8-9-0200-25)

Commanding General

U. S. Army Test & Evaluation Command
ATTN: AMSTE-BC, Mr. Crider

Aberdeen Proving Ground, Maryland 21005

1. Reference Equipment Performance Report (EPR) No (K-2)-21 (inclosed)
dated 19 February 1969, item: Selector Lever P/N 91959 (class - shortcoming).

2. In view of the incident description cited on referenced EPR, it is felt
that the incident class should be changed from shortcoming to a deficiency.
This is due to the fact that description specifies that the rifle is in-
operative.

3. It is requested that this Command, ATTN: AMSWE-QA, be provided by

14 March 1969, U. S. Army Test & Evaluation Command's position with
reference to the above suggestion.

FOR THE COMMANDER:

Sl
Vo lrndla
1l Incl C. A. MacLEOD
as Chairmen, ML6Al Rifle Task Group

Quality Assurance Directorate
CF:

CO, Aberdeen Proving Ground
ATTN: STEAP-MT-TI w/o incl
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15. DPS-2662 (Addendum), Displacement-Time Study of Redesigned Buffer
for M16Al1 Rifle, Allan Wilson, May 1968,
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16.

17.

18,

DPS-2662, Final Report on Product Improvement Test of Redesigned
Buffer for M16Al Rifle, Lloyd Staley, January 1968.

USATECOM Test Procedure TECP 700-700, IP 20-20, 11 April 1966.

Letter, AMCPM-RS to AMSTE-BC, 18 April 1969, Initial Production
Test of M16Al Rifles.
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FINAL REPORT ON COMBINED INITIAL PRODUCTION

AND INSPECTION COMPARISON TEST OF M16Al1 RIFLES

Report No, APG-MT-3247
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Code A - Hydramatic Div, General Motors
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(CODE SHEET CONTINUED)

APG Manufacturer APG Manufacturer APG Manufacturer ' '
Rifle No. Serial No. Rifle No. Serial No. Rifle No. Serial No.
Al 3000170 B1 2000538 Ccl 132L069
A2 . 3000192 B2 2000555 C2 1324880
A3 3000194 B3 2000630 C3 1338881
A4 3000195 B4 2000635 c4 1339260
AS 3000200 BS 2000639 cs 1339345
A6 3000202 B6 2000642 cé6 1339828
A7 3000205 B7 2000660 c7 1340716
A8 3000207 B8 2000666 c8 1341028
A9 3000208 B9 2000667 C9 1341211
Al0 3000210 B10 2000673 Cl0 1342667
All 3000239 B11 2000680 Cl1 1343907
A12 3000240 B12 2000681 C12 1343913
Al3 3000241 B13 2000693 C13 1344159
Al4 3000248 B14 2000694 cl4 1344252
Al5 3000252 B15 2000697 C15 1344318
Al6 3000253 B16 2000699 C16 1344508
Al7 3000255 B17 2000702 Cl7 1344865
A18 3000256 B18 2000709 C18 1344978
A19 3000257 B19 2000710 c19 1345014
A20 3000258 B20 2000713 C20 1345250
A21 3000266 B21 2000725 c21 1345582
A22 3000267 B22 2000727 C22 1345665
A23 3000269 B23 2000761 c23 1346135
A24 3000270 B24 2000791 c24 1346173
A25 3000271 B25 2000812 C25 1346545
A26 3000272 B26 2000813 C26 1346546
A27 3000279 B27 2000859 c27 1346601
A28 3000280 B28 2000905 C28 1346860
A29 3000282 B29 2000909 c29 1347516
A30 3000286 B30 2000929 C30 1347476
A3l 3000287 B31 2000948 C31 1347528
A32 3000289 B32 2000959 C32 134799k
A33 3000290 B33 2000961 C33 1348141
A34 3000295 B34 2000972 C34 1348380
A35 3000297 B35 2000992 C35 1348506
A36 3008902 B36 2001805 C36 1397320
A37 3008990 B37 2002024 C37 1399557
A38 3009535 B38 2002034 C38 1409717
A39 3009541 B39 2002053 C39 1444566
A40 3009581 B40 2002156 C40 1445688
A4l 3009615 B4l 2002338 cal 1459124
A42 3009672 B42 2002471 ca2 1460814
A43 3009747 B43 2002481 c43 1461109
A44 3009935 B44 2002657 C44 1461522
A45 3009953 B45 2002699 cas 1464568
A46 3020019 B46 2002930 C46 1466707
A47 3000023 B47 2003388 ca7 1467712
A48 3000032 B48 2003528 ca8 1471223

A49 3010303 B49 2003654 Cc49 1471478
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