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DEFARTMENT OF THE ARMY
HEADQUARTERS, U.S. ARMY TEST A_ND EVALUATION COMMAND
ABERDEEN PROVING GROUNB, MARYLAND 21005

_ Al'STE-BC 31 JAN 1958

SURJECT: Transmittal of Final Report on Product Improvement Test of
Redesigned Buffer for M16AL Rifle, USATECOM Project o,
8-7-0230-04

TO: '/Comanding General, US Army ldateriel Command, ATT: AMCPIS0-RS
Commanding General, US Army iiateriel Command, ATTH: AMCF-RS
Commanding General, US Army Comvat Developments Command, ATTii:

USACDC Lieison Officer, USATECO:

1, References:

a. Aberdeen Proving Ground Final Report, subject as above,
January 1S58,

b, Aberdeen Proving Ground Letter Report, Initial Production
Test of Chrome Plated Chambers for MI6AL Rifle, USATECCM Project MNo,
8-8-0200-07, 19 January 1968.

2, Subject report should not be evaluated without considering other
tests, completed or in process, which have involved use of the new buffer
and vwhich give weight and emphasis to the findings and conclusions
expressed herein, Additional tests just veginning are expected to provide
further enlightenment and confirmation as follows:

a. Arctic Test Center tests of ML6Al Rifle with IMR and Ball
propellant cartridges and voth standard and ncn-standard lubrication
approaches, USATECOM Project lio., 8-8-0050-03,

b. Quality Assurance Tests of Chrome-Chambered l16AL Rifles
with IMR propellant loaded cartridges as a companion effort to reference
lb above, scheduled to begin 1 February 1968, USATECO! Project ilo,
8-7-0211-C3,
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3. Major findings are surmmarized as follows:

‘as Tne redesigned buffer has acted to reduce significantly
the incidence of failures to fire at the expense of increasing the
incidence of failures to feed (Ref Tables 1,4-II, Pgs 12, 13), These
two types of malfunctions cannot be equated, the latter being considered
of a much more serious natwre, The relative degree of seriousness requires
weighting considering operational modes and judgment.

b, Specific attention is invited to Tables 1.kt-II, Pg 13, 2,9-II,
Pg 11l and Analysis Pgs 119, 120 in wnich a test of the effects of firing
at rifle attitudes of +80° by armmnition lot is shown. This tyove of test
had never been imposed vefore on iZ06Al Rifles, althougn it is routinely
used for macnine guns. Results demonstrate the sensitivity of the system
to an impressive degree, liot only does it clearly show the difference
in malfunction rate and category between the vuffers and the separate
effect of TR and Ball propellent, but it shows very significant differences
related to mode of fire, These results are not included in the bar chart

-

of "Malfunctions per 1C00 Rounds Fired" on Pg 15 for the following reasons:

5 s (1) Cyclic rates were not recorded while the weapons were at
180" attitude,

(2) The operational frequency and weighting of such extreme
attitudes could not be resolved,

(3) Firings were conducted late in the test at round nuibers
of approximately 8000 when cyclic rates were high (Ref is made to Ref lb,
above, in winich cyclic rates are shown to increase at a relatively fast
level after firing in excess of 6500 rounds),

cs Over the spectrum of tests imposed, using the two types of
propellants, the new duffer has shifted cyclic rates downward (Ref Tig
1.k-1 thru 1.k-6, Pgs L-9), Using IR 8208 propellant as TG°F, epproxi-
mately 307) of the cyclic rates cbserved will fall below 650 rounds pexr
minute (Ref Table l.,Lk-I, P5 10), Cyclic rates of tais order are accorpanied
by a significant increase in over-2ll maliunciion rates of trhe orde» of
4 to 1 with ball projectiles, primerily in the failures to feed category
(Teble 1.4-ITI, Pg 1L), With the new buffer no increise in melfunciions
was noted with cyclic rates abvove 850 rounds per minute.



ASTE-BC n 31 JAN 1968
‘SUBJECT: Transmittal of Final Feport on Product Improvement Tesh of
Redesizsned Buffer for MLOAL Rifle, USATECCH Project Mo,

8-7-0230-0L

d. With either buifer, the variability in cyclic rates rifle-
to-rifle and lot-to-lot of ammnition does not permit staying within the
"design" limits of 650 to 850 rounds per minute or permit optimum levels
of reliability. For example, the variation in cyclic rate due to pro-
pellant type aloney is approximately 100 rounds per minute,

‘e, Reliability criteria in use for acceptance of rifles:based
on non-adverse conditions are not indicative of, or proportional to
reliability during various actual use environrents.

f. Weapon qualily control or design cmissions were in evidence
with respect o durabilivy of anodized finishes, unsatisfactory performance
of-one-nev individual weapon during initial - firing tests, and failures of
extractor springs.

; g. There is an unexplained but significant discrepancy in port
pressure in 3 out of L ammunition test lots measured in this test when
compared to acceptance reports (Ref Pgs 16, 147).

h, Vhen tracer projectiles are utilized in an all-tracer mode,
only IR propellant provides an overall operational capability; current
tracer bullets w/Ball propellant break up under certain conditions, In
this test, relative to weapon malfunctions, there was no difference
between tracer cartridges, regardless of propellant, until tests at
weapon attitudes and dynamic dust were imposed in which event, IMR loading
yielded significantly higher failure to feed malfunctions (Ref Table
1.4-11, Pg 13). '

b, It is concluded that the M16ALl Rifle with redesigned buffer:

a. Demonstrated an improved overall lsvel of reliability when
used with ball projectiles and Ball propellant loaded cartridges,

b, The proper mix of tracer and vall cariridze, to include pro=-
pellant type, wnich will not result in projectile break up or high mal-
1chior te has not ba iet i 1e
function rate has not bzen determined

c¢. With MR propellent loaded sgariridges, the systenm is not
kinematically “tuned" to either consistently ma2et specification require-
mants of 650 to 850 rounds per minute or to provide meximum levels of
functioning reliability in realistic use environments over its intended
life,

()
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d, The weapon with new buffer cannot be expected to functicn
without excessive feeding failures at low temperatures with either IR
or Ball propellant loaded cartridges. IMR is worse than Ball propellant
in this respect. The condition prevails with both propellants at -65°F
and up to some higher temperature, Based on 1966-67 Arctic tests, satis-
factory functioning was obtained with the old buffer and Ball propellant
cartridges (the new buffer in the Arctic is scheduled for 1967-58).

e, High cyclic rates beyond 850 rounds per minute were not
productive of malfunctions to any degree comparable to malfunctions
associated with cyclic rates below 650 rounds per minute, Tnese rates
must be exenined by single megazines and not by averages, Further con-
firmation is provided in reference 1b., Therein, as firings progress in a
coqbinuing schedule, cyclic rates advance in the order of 100 rounds pex
ninute between the first and last magazine in a 100 round cycle, with
Ball projectiles and Ball propellent, As the weapon is fired over its
lifle, its cyclic rate drops so that individual magazines have been re=-
corded at 525 rounds per minute after 6600 rounds have been expended at T0°7,
won-adverse conditions, As subject report indicates, adverse conditions
further decrease the rate, With IIR propellant this could be expected
to occur earlier in the weéapons life, ;

f. Once an acceptable level of system reliability is established,
any change imposed, should be with extensive caution. Any changes should
be preceded by exploring the spectrum envelope of weapons and ammunition
involved.

5, Addressees are cautioned to consider the conclusions of subject
report both in context and implication in reasoned perspective, For example,
a palfunction rate of 2 per 1000 rounds consisting of failures to fire or of
the bolt to stay to the rear cannot, as the report states, be clearly equate
with more serious failure to feed altnough the exact weighting of one catezo
egainst the other is not easily established, That is establisnavle is thas
the frequency with which failures to feed occur is related to class of arzwmi-
tion combined with cyclic rate, An optimum cezbinaticn can provably minImize
failures to feéd, perhaps at the expense of occasional increases in suzn
minor failures as the bolt failing %o stay to the rear after the lass rcuni
in a magezine, Regardless of the level, type, or trade-off of melfunctions
one is willing to accent over the-use life of a weapcn, if the weapen has
technical potential fcr improvement in reliability with either or betn iy R e

A
()
e
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propellant, this objective should be pursued. %hat has become increasingly
apparent is that IIMR propellant with the present buffer design demonstrates
& generally lover reliability than does Ball propellant, This performance
is contrary to what has been.inferred or what mzy have been considered

true with the original buffer design. If the weapon system were to be
optimally "tuned" for IMR propellant, its’ theoretical potential may be

- realized to the extent of achieving maximum reliability. However, this

is conjecture and may be impractical.

6. It is recormended that:

a. The redesigned buffer be considered an acceptable renlacement
for the original design for use with ball armmnition loaded with Ball
propellant and tracer ammunition loaded with TR propellant pending
detgrmination of suitability of a ball and tracer mix.

b, The use of IMR propellant in 5.56rm ammunition be Limited
Yo tracer cartridges, pending the results and analysis of current tests
vhich will permit more comprehensive compariscn of the respective character-
istics of Ball and IMR proepellant,

¢, The current kinematic analysis be expanded to determine whether
improvements can be made to increase reliavility of the system by simple
retrofit adjustments of the buffer, and also by more sorhisticated adjust-
ments, as the gas port and/or action spring.

d., A comprehensive analysis be instituted of all testing done to
date with the 1116 series of Rifles prior to proceeding with any changes in
the weapon or arrmunition system,

e, Immediate action be instituted to redefine specifications and
criteria for acceptability.

FOR THZ COLI-ANDIR:

ééﬂ,/ /34/:;&_

1 Incl ROBERT B. TULLY /
APG Rept, sudj as above, Colonel, G5
Jan 58 (AlCEL30-3S, 10 cys; Dir, Inf izt Test
AMCPM-TS, 5 cys; USACDC LO
10 cys)

i
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ABSTRACT

At the request of US Army Weapons Command, a product-improvement
test of a redesigned buffer for the M16A1 rifle was conducted at
Aberdeen Proving Ground, Maryland, between 7 September 1967 and
15 January 1968, Twelve !M16Al rifles were fired under a variety of
adverse conditions employing both the redesigned and the standard
buffer. Four lots of ammunition were also tested to investigate the
relationship of certain ammunition variables to weapon performance.
The redesigned buffer was developed as a substitute for the standard
buffer with the objective of lowering cyclic rate of fire and re-
ducing the incidence of failures to fire in the M16Al rifle, Test
results confirmed that both design objectives were accomplished, but
there was an undesirable increase in other types of weapon malfunctions,
particularly in cartridge feeding failures.

FOREWORD

Aberdeen Proving Ground was responsible for preparing the test
plan, conducting the test, and preparing the test report.

vii



Frontispiece: Cutaway Views of Standard (Top) and Redesigned
Buffers for the M16Al Rifle,
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ABERDEEN PROVING GROUND
ABERDEEN PROVING GROUND, MARYLAND 21005
USATECOM PROJECT NO, 8-7-0230-04

FINAL REPORT ON PRODUCT IMPROVEMENT TEST OF
REDESIGNED BUFFER FOR M16Al RIFLE

7 SEPTEMBER 1967 THROUGH 15 JANUARY 1968

SECTION 1, INTRODUCTION

1,1 BACKGROUND

During the progressive development and production of the AR-15
rifle to the present configuration and designation as the standard
M16Al1 rifle, the cyclic rate of fire of the weapon steadily increased
from approximately 750 rounds per minute to rates in excess of 900
rounds per minute. The higher cyclic rates of fire were often, although
not always, associated with an increase in malfunction rate and a
decrease in parts life, Functioning tests indicated a relationship
between the higher cyclic rates of fire and certain types of cartridge
propellant, particularly ball propellant,

A joint effort between Frankford Arsenal, Springfield Armory, and
Colt Firearms was initiated in 1966 to develop a new buffer mechanism
which would accommodate the variations in cartridge propellant type while
maintaining a cyclic rate of fire between 650 and 850 rounds per minute,
The joint effort resulted in a redesigned buffer which was introduced
into production of M16Al rifles in 1967 as a product-improved item.
Concurrently with the introduction of the redesigned buffer, cartridge
production was expanded to include a number of new cartridge producers
as well as several new propellant-projectile combinations of ammunition.

In order to confirm that the redesigned buffer would be suitable for
field issue and compatible with four basic types of ammunition, USATECOM
directed that a product-improvement test of the redesigned buffer, reported
herein, be conducted at Aberdeen Proving Ground.

1.2 DESCRIPTION OF MATERIEL

The redesigned buffer, referred to in the technical manual as the
action spring guide assembly, is composed of a one-piece cylindrical alloy
body within which are assembled an alloy spacer and five cylindrical steel
weights (275 grains each) separated by thin buna rubber pads. The spacer
and weights are retained in the buffer by a solid polyurethane shock
absorbing end cap and a split pin. The external configuration of the

1



redesigned buffer is similar to the standard buffer, and retrofit is
accomplished without modification to the rifle; the original action
spring and lower receiver extension accept both the redesigned and
standard buffer,

The buffer absorbs the energy of the recoiling bolt carrier through
inertia of the buffer assembly and by compression of the action spring
which incloses the buffer, The internal assembly of the redesigned
buffer provides a delayed forward impulse to the bolt carrier at the
moment of bolt carrier closure, The internal buffer weights are in
a rearward position as the buffer moves forward, after recoil, and
the weights move forward approximately 0.1 inch when the bolt carrier
and buffer stop.

1.3 TEST OBJECTIVES
The test objectives are:

a. To compare cyclic rates of fire using the old and new buffers,

b, To compare bolt rebound upon closing, using the old and new
buffers.,

c. To permit a comprehensive evaluation of the old and new
buffers in the M16Al rifle.

The test objectives were accomplished firing four different types
of 5.56-mm ammunition, both extruded grain and ball propellant with both
tracer and ball projectiles,

1.4 SUMMARY OF RESULTS

1.4.1 Cyclic Rate of Fire

Cyclic rate of fire results in the majority of subtests were
evaluated against the following criterion:

"The cyclic rate of fire for each 20-round burst shall be
within 650 to 850 rounds per minute (par. 10.2.1, Reference 3)."

Figures 1,4-1 through 1.,4-4 summarize the range and average
cyclic rate-of-fire data for the four lots of ammunition with both
redesigned and standard buffers, These data were obtained only at
normal ambient conditions and immediately following a cleaning period,
In each figure, the average cyclic rate of fire shown is for the
average of nine guns at various stages from 0 to 8500 rounds of firing
in the "life" of each weapon, except at 8500 rounds where only six of



the original nine guns were fired at a normal ambient condition, The
maximum and minimum rates shown are the rates obtained with the highest
rate gun and with the lowest rate gun, respectively, at each point in
weapon life. In some cases, where extremely low and obviously non-
typical rates were attributed to causes other than buffer model or
ammunition lot, these rare, but occasional, low rates are not included
in the minimum-rate data., All recorded rates, with no omissions, are
contained in Appendix I.

The average cyclic rate-of-fire data are also shown in Figures
1.4-5 and 1.4-6, In the former, direct comparisons can be made between
the average cyclic rates of fire for all lots of ammunition with both
the redesigned and standard buffers and, in the latter, cyclic rates of
fire are shown as a function of gun and ammunition temperature. The
initial test environment in Figure 1,4-6 is the accelerated firing test
where the rate is the average of final 20-round bursts fired in a
140-round sequence., The 140-round sequence was completed in less than
one minute for each trial in order to induce high weapon temperatures,

Table 1,4-1 summarizes the results of 1916 individual cyclic rate
trials with all the test guns under all test environments.
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Figure 1.4-6: Average Cyclic Rate of Fire for Four Lots of
Ammunition As a Function of Test Environment,
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1.4.2 Reliabilitz

The reliability data for all firings are summarized in Table
1,4-11 and malfunctions rates are computed in Table 1,4-I11I, Firings in
the salt-water-immersion test were conducted by employing three weapons
with each of the four lots of ammunition, which was considered to be the
minimum acceptable sample size, As the severity of the 10-day test pre-
cluded repeating the exercise with the same weapons, only the redesigned
buffer was evaluated,

The reliability of the M16Al rifle in the majority of subtests
was evaluated against the following criterion:

"The total number of malfunctions and unserviceable parts for all
subtests (except pars, 2,11 and 2,12) shall not exceed the specifications
of Table I in par, 10,3, Reference 3,"

A copy of the referenced Table I, which explains in some detail
the type and number of malfunctions permitted, is contained in Appendix
I of this report, Basically, it permits a malfunction rate of approxXi-
mately two per 1000 rounds fired during a 6000-round evaluation, As
this criterion also defines the performance level which must be met in
weapon acceptance tests, it can be expected that this level of perfor-
mance may not be reached in some extreme environmental exercises,
However, if weapon acceptance test results are to have any useful
meaning beyond fulfillment of a contractural obligation, then they must
also offer assurance that the same levels of performance will be closely
approached during actual use in various environments,

Figure 1,4-7 illustrates the incidence of malfunctions as a
function of test environment by employing the same test environment
data base as was used in Figure 1,4-6 to plot cyclic rate of fire as a
function of environment, In Figure 1,4-7, only feeding failures and
failures to fire are considered, with the former including failures to
feed the first round (FF-1), bolt overrides (BOB), bolt closing on an
empty chamber (COEC), double feed (DF), and failures to feed (FF) where
the bolt stops short of full closure or locking. The malfunctions are
defined in detail in par, 2.1,

11
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1.4.3 Specific Subtest Results

There were no deficiencies encountered in either the initial or
final inspections (par. 2.2) of the 12 redesigned buffers although, in
final inspection, two of the polyurethane end caps were cut or cracked
at the point where the cylindrical edge of the buffer body contacts the
end cap; there was no evidence of moisture or salt water leakage in the
interior of any of the redesigned buffers.

During the initial firing tests (par. 2.3), one M16Al rifle became
inoperative within the first 120 rounds fired. The gas tube, gas key,
and standard buffer were damaged and the gun was replaced in test,

During the high humidity test (par. 2.5), one M16Al rifle was
charged with the majority of the malfunctions that occurred. The rifle
had been previously fired 160 rounds. The problem was associated with
the upper receiver-barrel assembly and, while it was suspected that the
gas tube was either obstructed or deficient, this could not be confirmed
by X-ray inspection of the gas tube.

The bevel-ring springs in many of the standard buffers became
jammed or locked together during the +20°F fouling test (par. 2.7).
While it was usually possible to free them by tapping the buffer, this
problem continued to occur in the remaining subtests. The effect on
gun performance of jammed buffer ring springs is not known but the
ability of the standard buffer to arrest and cushion the impact of the
bolt carrier in recoil is obviously diminished.

Complete cleaning and maintenance of the test rifles was done
after approximately each 600 rounds of firing in the low temperature test
(par. 2.8). Despite this maintenance, very little reliable functioning
was possible after 300 rounds of firing, This appeared primarily to be
a function of extreme low rates of fire, particularly with the redesigned
buffer, and an accumulation of fouling in the mechanism of the bolt and
bolt carrier. As all 12 test rifles were divided between firings of
projectile type and not propellant type, no analysis of propellant fouling
was possible although there was some indication that the three test guns
firing only tracer ammunition were fouled more scverely than the three
guns firing only ball projectiles. The sample size, however, was con-
sidered too small to permit a clear distinction.

The extraordinary frequency of failures to fire, which occurred
when the test rifles were elevated or depressed to plus or minus 80° in
the extreme attitude test (par. 2.9), demonstrated a hitherto unsuspected
sensitivity of the M16Al rifle when equipped with the standard buffer.

The precise nature of the deficiency was not identified in a subsequent
limited firing investigation although several theories are advanced in
paragraph 2.9.5. The most important result of this subtest was the
capability of the redesigned buffer to completely overcome the deficiency.
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While the rifles equipped with redesigned buffers met the test
plan criterion of equal performance in the dynamic dust test, equal to
that of the standard buffer (par. 2.11), there appears to be only slightly
more than a 50% chance that a 140-round firing mission can be completed
in a severe dust environment. Stoppages that were difficult to clear
were common and the time to clear stoppages in this environment is
extremely important; the more time involved the less likely it becomes
that firing can be resumed due to ingestion of dust in the mechanism,

The malfunction data in the salt-water-immersion test (par. 2.12)
show that there is very little likelihood that any firing mission can
be successfully completed without malfunctions unless some type of
cleaning of ammunition, magazines and rifle is performed within a matter
of hours after salt-water immersion. The use of a cloth and water from
a canteen proved extremely effective as a field expediency measure.
This is discussed in detail in paragraph 2.12.5.

The finish on the upper receiver of one M16Al rifle had progres-
sively deteriorated during previous subtest firings until it became
totally unserviceable following salt-water immersion. The resulting
corrosion made it necessary to remove the rifle from test (Figure 2.12-1).

Five stainless steel dust covers for the MLOAl rifle were also
tested and compared to standard steel covers (Figure 2.12-3). The
stainless steel covers were somewhat more impervious to rust and corrosion
than were the standard covers and appeared at least equal in durability
and reliability.

All four test lots of ammunition were judged to have met the
standards of acceptance test criteria for chamber pressure at +70°F
(par. 2.13) although IMR 8208 propellant-loaded lots were significantly
higher in chamber pressure than were the WC846 propellant-loaded lots.,
Only lot LC12081 was judged to have met the port pressure criteria with
the remaining lots falling below the minimum acceptable level.

Based on observations in all subtests relative to the appropriate
immediate action which should be taken to clear stoppages, a reported
forthcoming change to FM 23-9 (Reference 8) appeared less desirable than
the presently prescribed steps for immediate action. This is discussed
further in paragraph 2.1.

1.5 CONCLUSIONS

1.5.1 Reliability
To support a conclusion that would state without qualification

which of the two buffer models provides the most effective weapon
reliability level, some set of values must first be assigned to various
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types of malfunctions. Some of the difficulty in attempting to do this
is discussed in paragraph 2.1 where it can be seen that many complex
human factors problems are inherently associated in clearing of malfunc-
tions in the M16Al rifle, The incidence of the failure-to-fire malfunc-
tion for example, while obviously undesirable, is not a difficult
malfunction to immediately clear and is rarely a cause of further problems
even if incorrect action is first taken. On the other hand, feeding
failures are usually much more difficult to clear, as are failures to
extract and eject, and will often lead to further jamming of the rifle,
if the nature of the malfunction is misjudged and an improper, but not
illogical, clearing action is attempted.

The relationship between these two basic types of malfunctions
suggests that the combat effectiveness of the ML16Al rifle may be degraded
significantly more by the incidence of a feeding failure than by a
failure to fire., If, in a numerical sense, this relationship should be
on a two-to-one basis then the elimination of somewhat more than 500
failures to fire, which was accomplished in the 50,000 rounds of rede-
signed buffer firings, is not a net gain considering that there was also
an increase in feeding failures of approximately 275.

To further evaluate this trade-off of malfunctions, a value-
analysis model was employed within which the malfunction totals and
rates in Tables 1.4-II and 1.4-III were examined. The types of malfunc-
tions were divided into two categories: those which can be cleared
quickly and simply with little likelihood of further jamming the weapon,
and those which usually require a more complex clearing action and where
further jamming may result, if incorrect action is taken. The first
category includes failures to fire (FFR), failures of the bolt to remain
to the rear (FBR), and the bolt closing on an empty chamber (COEC). All
other malfunctions were included in the second category. The totals for
each category were then computed and the hypothesis of the value analysis
model is stated as follows:

Assigning a value of unity to all quickly cleared malfunctions,
what value must then be assigned to the remaining malfunctions to reject
the unweighted numerical advantages claimed for the redesigned buffer
in Tables 1.4-II and 1.4-III; i.e., when does the trade-off of simple
versus difficult-to-clear malfunctions become unacceptable? The
rejection value was determined as follows, first considering all test
conditions except salt-water immersion,

Redesig&g@ Buffer Standard Buffer
FFR 26 531
FBR 19 27
COEC 163 74
Total 208 632
All other malfunctions 490 286
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Mo + Ry'Mpp = Mgy + Ry'Mg,

208 + Ry(490) 2 632 + Ry (286)
Ry (490-280) 2 424

Ry 2 2.1
Mp] = Number of easy-to-clear malfunctions for redesigned buffer.
Ry = Rejection value.
Mpz = Number of difficult-to-clear malfunctions for redesigned
buffer.
Mg] = Number of easy-to-clear malfunctions for standard buffer.

Mgz = Number of difficult-to-clear malfunctions for standard buffer.

The rejection value was also determined for all test conditions
but excluding both salt-water immersion and -65°F firings.

Redesigned Buffer Standard Buffer
FFR 4 405
FBR 10 23
COEC 17 1
Total 31 429
All other malfunctions 207 132

Mp1 + Ry*Mpy 2 Mgl + Rv*Ms2
31 + Ry(207) > 429 + Ry(132)
Ry = 5.3

From the rejection values determined above, the following
conclusion is made:
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If the incidence of a difficult-to-clear malfunction reduces the
combat effectiveness of the M16Al rifle by no more than a factor of 2.1,
when compared to the effectiveness loss of each easy-to-clear malfunction,
then the redesigned buffer is acceptable for world-wide use as a replace-
ment for the standard buffer; if the effectiveness ratio between the
two basic types of malfunctions exceeds 2.1 but does not exceed 5,3, then
the redesigned buffer is an acceptable replacement, but for temperate
zone use only.

1.5.2 Malfunction Rate

The malfunction rate criteria permitting approximately two mal-
functions per 1000 rounds fired was met only during redesigned buffer
firings with lot LC12177 (salt-water immersion and -65°F firings
excluded). Lot LC12177 was a ball propellant-loaded lot of ball car-
tridges and provided substantially higher cyclic rates of fire in all
guns and with both buffers than did any of the other three test lots of
ammunition. In a similar manner, lot LC12177 provided equally reliable
and acceptable performance when used with the standard buffer with the
single exception of the high number of failures to fire which occurred
with this combination.

In summation, it can be concluded that ball propellant-loaded
lots of ball cartridges, with characteristics similar to those of lot
LC12177, will provide reliable performance with the M16Al rifle equipped
with the redesigned buffer, and that even with the standard buffer, the
only significant functioning deficiency encountered will be principally
confined to the failure to fire malfunction,

As an added consideration, serious concern must be expressed
in view of the fact that this agency is not aware that the failure-to-
fire malfunction has been reported as a significant failure in SEA
operations. If this low incidence of failure-to-fire in combat use is
true, it can be at least partially explained by the fact that it rarely
occurs in semiautomatic fire, and even in short automatic bursts it
rarely occurs on the first round of each burst (which, in fact, is a
semiautomatically fired round). To make a hypothetical case, if one-
half of the rounds in every magazine in combat are fired semiautomatically
and the remaining rounds fired in three-round bursts, the likelihood
of a failure-to-fire occurring has been reduced 70% in comparison to
firings conducted fully automatically, There exists a very real possi-
bility that the redesigned buffer has eliminated a malfunction which
occurs in combat less often than presumed and at the same time has
increased the incidence of the "jamming' type malfunction; and the
latter malfunction has been cited, correctly or incorrectly, as the
major deficiency of the M16Al rifle in SEA.
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1.5.3 Cyclic Rate of Fire

Cyclic rate of fire measurcments in all tests with both models
of buffers failed to remain within the specified limits of 650 to 850
rounds per minute on 630 occasions during 1916 trials, Tirings with
the redesigned buffer which failed to meet the specification were pre-
dominately below the lower limit (273 occasions) while the standard
puffer failures were predominately above the upper linmit (274 occasions).

If it is considered desirable to lower the level of cyclic rate
of fire of the standard buffer-equipped M16Al riflc to a range more
nearly in line with the "design" rate of 650 to 850 rounds per ninute,
then it must be concluded that the redesigned buffer has overcorrccted
high-rate characteristics and it comes no closer to necting the re-
quirement than does the standard buffer, considering the spectrun of
all test conditions. Only at temperatures of approximately +70°F,
employing recently cleaned and lubricated weapons, will rates of fire
with the redesigned buffer remain reasonably confined within the
specified rates. Lven under these conditions, approximately 30% of the
firings with IMR 8208 propellant-loaded cartridges will fall below 650
rounds per minute.

The results of this test also cast serious doubt on the validity
of the specified "design' limits of 650 to 850 rounds per minute. While
a significant increase in over-all malfunction rates appears to be
closely associated with rates somewhat below the lower limit, there does
not appear to be a similar phenomenon associated with malfunction rates
during cyclic rates of fire as high as 950 rounds per minute. On the
basis of the results in this test, it is concluded that the presently
specified rate range under which weapons are accepted should be shifted
in the direction of higher rates.

This recommended change in rate-of-fire criteria would also
require a change in the characteristics of the redesigned buffer if a
maximum number of rifles are to be accepted and if the optimum limits
of cyclic rate of fire are to be established.

It is also concluded that, if two propellants are to be used in
cartridges for M1G6Al rifles, then the cyclic rate-of-fire characteristics
of each propellant cannot be permitted to be 100 rounds per minute apart,
particularly when small samples of M16Al rifles also evidence 100 rounds
per minute and more differences in rate with all test conditions
including the cartridge lot identical, The likelihood is then too great
that eventually low-rate-of-fire guns will be fired with low-rate
ammunition, and vice versa, with adverse effects on the functioning
performance of the weapons.
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1.6

RECOMMENDATIONS

It is recommended that:

a.

Due to the different characteristics of the malfunctions
associated with the standard buffer versus the redesigned
buffer, it is essential to resolve with the utmost urgency the
significance of these characteristics particularly in view of
the unexpected trade-off of malfunctions which occurred in
this test. The engineering personnel most intimately involved
with testing of the M16Al rifle can contribute to this evalua-
tion and the expertise of human factors engineers is also
required, but the judgement and analysis of experienced military
personnel is felt to be essential. The resolution of this
very difficult problem should provide a most significant
advance in the analysis of the performance levels of the M16Al
rifle,

It is considered possible that by minor modification of the
redesigned buffer through a change in mass, that an absolute
reduction in malfunctions may be obtained without the unde-
sirable characteristics of a trade-off. While a kinematic
evaluation is currently underway to determine if this potential
exists, it is recommended that a much more extensive design
investigation be undertaken.
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SECTION 2, DETAILS OF TEST

2.1 INTRODUCTION

2.1,1 Ammunition

Four projectile-propellant combinations of 5,56-mm cartridges
were fired in approximately equal numbers throughout test (some
exceptions are noted in certain subtests). The cartridge types are
as follows:

a. M193 cartridge, ball projectile and ball propellant,
lot LC12177.

b. MI193 cartridge, ball projectile and IMR 8208M propellant,
lot TW18166,

c. M196 cartridge, tracer projectile and ball propellant,
lot LC12081.

d. M196 cartridge, tracer projectile and IMR 8208M propellant,
lot TW18001.

2.1.2 Maintenance

Each weapon was disassembled, cleaned, and lubricated following
the instructions in TM 9-1005-249-14 (Reference 1) after approximately
each 600 rounds of firing as well as prior to the initiation of any
subtest, with the exception of the extended firing in paragraphs
2.5, 2.6, and 2,7, MIL-L-46000A semifluid oil was used in all tests
except in paragraphs 2.7 and 2.8 where MIL-L-14107A oil was used
(Reference 7).

Prior to the final rate test in paragraphs 2.5 through 2.8,
each weapon was cleaned by wiping the bolt and carrier, lubricating with
MIL-L-46000A, and each rifle bore was wire-brushed. The final rate
tests were then conducted under normal ambient conditions,

2,1.3 Firing Schedules

Various firing schedules in this test were designed to permit
an evaluation of the effects of firing four types of ammunition while
employing standard and redesigned buffers in twelve M16Al rifles of
current production. Six of the weapons were fired with approximately
equal amounts of all four types of ammunition while three weapons
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were fired only with ball-projectile ammunition and the remaining three
weapons were fired only with tracer-projectile ammunition, All firings
with each weapon were divided equally as nearly as possible, between
standard and redesigned buffers, Each weapon was assigned one standard
and one redesigned buffer and the buffers were numbered to insure that
the same pair of buffers remained with the same rifle throughout all
subtests, Detailed firing schedules are shown in each subtest,

2.1,4 Modes of Fire

All cyclic rate-of-fire tests were conducted by measuring on
each occasion, unless otherwise noted, an uninterrupted 20-round burst,
All other firings were conducted by firing approximately equal numbers
of rounds in the semiautomatic mode and in 3- to 5-round automatic
bursts, except during the accelerated firing test which was fired only
in the full automatic mode,

2.1.5 Malfunctions

A description of malfunctions is contained in Table 2,1-I, The
purpose of the table is to define in some detail the more common mal-
functions as they occurred in this test, However, the undetermined
significance of human factors problems precludes any numerical weight-
ing of the malfunctions and the intent is not to rank malfunctions by
degree of severity or to categorically identify them as unclearable,
immediately clearable, etc,

The following paragraph is extracted from FM 23-9 (Reference 8)
and identifies the current training instructions for clearing of mal-
functions in the M16Al rifle:

"SECTION IV, STOPPAGES AND IMMEDIATE ACTION

14, STOPPAGES

A stoppage is any unintentional interruption in the cycle of
operation., Immediate action must be taken to clear the stoppage.

15, IMMEDIATE ACTION

Immediate action is the unhesitating application of a probable
remedy to reduce a stoppage without investigating the cause. Immediate
action when clearing a stoppage in the XMI16El consists of the follow-
ing steps:

a. Strike upward on the bottom of the magazine to insure that it
is fully seated,
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b. Pull the charging handle fully to the rear and release it.

c. Strike the forward assist assembly to insure that the bolt
is fully seated.

d. Attempt to fire the weapon."

With regard to the preceding paragraph, Development and Proof
Services has been unofficially advised that a significant change in the
instructions for immediate action is now being proposed for inclusion
in FM 23.9. This change would instruct the firer to use the bolt-
assist device as a first corrective action prior to retracting the
charging handle.

This change in procedure is viewed with some concern as obser-
vations throughout this test indicate that many malfunctions may
become much more difficult to clear if use of the bolt~assist device
becomes an arbitrary "first action," Table 2.1-I discusses in detail

some of the complications that may arise if an incorrect clearing action
is first attempted,
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2,2 INSPECTION

PR | Objectives

To determine that the test weapons have been received in proper
condition for test and to determine the physical characteristics of the
standard and redesigned buffers,

2.2,2 Criteria

The test items shall be suitable for test and free of apparent
defects,

2.2.3 Method

The weapons are disassembled, cleaned and lubricated as speci-
fied in TM 9-1005-249-14, Rifle bores are inspected and measured,
head space and firing pin protrusion determined, and the chambers tested
for chrome plating, Weights and measurements of the standard and
redesigned buffers are recorded. At the conclusion of all firing tests
all buffers are disassembled and inspected,

2,2,4 Results

The inspection results are summarized in Table 2,2-1 and the
following figures., Bore dimensions are contained in Appendix I,
None of the rifle chambers were chromeplated.

Figure 2,2-1 shows disassembled views of the redesigned and
standard buffers, The buffers were X-rayed prior to the salt-water
immersion test and no damage from previous firings (7500 to 8500 rounds
per gun; 3750 to 4450 rounds per buffer) could be detected.

The buffers were then disassembled and inspected at the conclusion
of all firing., Two of the polyurethane end caps from the redesigned
buffers were slightly split or cracked, but no other damage or wear was
noted,

It was also noted that the rifle buttstocks on ten of the 12
rifles were cracked at the conclusion of all firing, However, with the
exception of two of the cracked stocks, the damage was not severe enough
to require stock replacement. The damage was caused during -65°F and salt-
water immersion firings by bumping the buttstock on a firm surface while
simultaneously attempting to retract the charging handle in instances
where the bolt could not be retracted in a normal manner,
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2259 Analzsis

The redesigned buffers demonstrated a significant improvement
in durability compared to the standard buffer. Jammed or stuck buffer
ring springs were noted with all of the standard buffers. This problem
is discussed further in other subtests,

2.3 CYCLIC RATE OF FIRE TEST

2 e | Objective

To measure the cyclic rate of fire of the test weapons during
normal ambient conditions.

2.3.,2 Criteria

The cyclic rate of fire for each 20-round burst shall be within
650 to 850 rounds per minute (par. 10.2.1, Reference 3).
2,3.3 Method

Wherever cyclic rates of fire are required, either initially
in this subtest or during the firing in any other subtest (except pars.
2.10, 2.11, and 2.12) the schedule in Table 2,.3-1 is followed.

Table 2,3-I, Cyclic Rate Schedule
Each trial is a 20-round continuous burst,
Ammunition Type?d

Trial Guns
No,D Buffer T to 3 7 to 6 7 to 9 10 to 12

Std
Red,
Std
Red.
Std
Red,
Std
Red.

00~ U BN
oo OOwWE =
P mWw OO O
W > oW >
DO oonn

apnmmmition Type: A - M193 with ball propellant, lot LC12177.
B - M193 with 8208 propellant, lot TW18166.
C - M196 with ball propellant, lot LC1208l.
D - M196 with 8208 propellant, lot TW18001.
DA minimum cooling time of 15 minutes is observed between each trial.
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2.3.4 Results

The cyclic rate-of-fire data are summarized and graphically
presented in Figures 2,3-1 through 2.3-4, The individual cyclic rate
data are contained in Appendix I.

During the conduct of the cyclic rate of fire test a total of
1760 rounds was fired in 11 of the test guns following the schedule in
Table 2,3-I, No malfunctions occurred.

However, during firing of the sixth magazine (lot LC12081) with
the twelfth test gun, No. 762573, a failure of the bolt carrier to close
occurred, Inspection revealed that the gas-exit end of the gas tube and
the gas-entrance end of the bolt carrier key were damaged. The tube and
the key were both replaced and it was assumed that one or both com-
ponents may have been incorrectly aligned in the gun as received for
test,

The eight trials of the cyclic rate-of-fire test were then
re-initiated and completed firing only tracer ammunition as specified in
Table 2.3-I, Subsequently, in comparing these eight cyclic-rate trials,
the rate of fire with the redesigned buffer, with one exception, was
seen to be higher or approximately the same as rates obtained with the
standard buffer, As this was a complete reversal of rate comparison
data obtained with standard and redesigned buffers in the other 11 test
guns, further investigatory firings were conducted.

An XM16El rifle was selected and component parts were exchanged
between the XM16El and gun No, 762573 until it was possible to induce
the same rate reversal phenomena in the XM16El rifle, As the only com-
ponent part that remained associated with the rate reversal throughout
the trials was the standard buffer from gun No, 762573, the buffer was
disassembled and inspected., Four of the five bevel ring springs were
found firmly pressed together. In this condition, the springs are not
free to act as an energy-absorbing device,

As a significant number of rounds had been fired in gun No,
762573 before the standard buffer deficiency was identified, the gum
was replaced in test with a new XM16El rifle, No., 168486 (fired 30
rounds previously). The XMI6El rifle was equipped by Development and
Proof Services with the latest design bolt assembly and bolt carrier
and key, and a new standard and a new redesigned buffer were assigned
to the rifle,

The cyclic rate-of-fire test was then conducted with rifle No.
168486 and the rates are shown in Figure 2, 3-4,
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xx = Gun Ne, 73711lL

950.... s == 0090 ® Gun No, 73?1h2 e ' S
##3 = Gun Ne, 735086

B50

750—
S /
=§ .
b W
" i
E !
5 §

550
S ’]‘ N
s
e '. |
i ‘ : |
'§. 1 2 3 L K 6 7 8
&, S/A R/A s/B R/B s/C R/C s/D R/D)

Trial NO.

S/A = Standard buffer while firing M193, ball propellamt ammmnition,
R/A = Redesigned buffer while firing M193, ball propellant ammunitien.
S/B = Standard buffer while firing M193, 8208M propellant ammunitien,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunitien,
S/C = Standard buffer while firing M196, ball propellant ammunition,
R/C = Redesigned buffer while firing M196, B4l propellant ammunitions
S/D = Standard buffer while firing M196, 8208M propellant ammunition.
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.

Figure 2.3=1, Cyclic Rate of Fire Test for Three MLO6AL Rifles in New Condition.




xxx = Gun No, 7376l1
950~ 000 = Gun No, 737993 f\
4% = Gun Ne. 738329 '
850 f\v A\ N
A
50 \\/
50 .
& /]\ /I\ /'\ /‘\ /[ T
- 1 2 3 L 3 6 7 8
2 sp R/D s/c R/C s/B R/B s/A r/A
Trial Ne.

S/D = Standard buffer while firing M196, 8208M propellant ammunition,
R/D = Redesigned buffer while firing M196, 8208M propellant amnuntion,
S/C = Standard buffer while firing M196, ball propellant ammunition.
R/C = Redesigned buffer while firing ML96, ball propellant ammmnitione
S/B = Standard buffer while firing M193, 8208M propellant ammunition.
R/B = Redesigned buffer while firing M193, 88208M propellant ammunitione
S/A = Standard buffer while firing M193, ball propellant ammnition.
R/A = Redesigned buffer while firing ¥193, ball propellant ammunition,

Figure 2,3-2, Cyclic Rate of Fire Test for Three MLAALl Rifles in New Condition,




xxx = Gun N’. 71}50?5

p50 000 = Gun Ne. 7h521l
st = Cun Neo 739498
RSO o \ =2
e \\‘/’ \x
\\‘!
dkso
9
(1
4
=
550
s A ‘
S
o
?—é 1 2 3 b 5 6 7 g
o S/A R/A S/B R/B S/A R/A s/B R/B
' Trial Ne.

S/A = Standard buffer while firing ML93, ball propellant,
R/A = Redesigned buffer while firing M193, ball propellant,
S/B = Standard buffer while firing M193, 8208M propellant.

R/B = Redesigned buffer while firing M193, 8208M propellant.

Figuwe 2.3-3. Cyclic Rate of Fire Test for Three ML6Al Rifles in New Conditlon,
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Fire, Rds/Min

950

xxx = Cun Ne, 16BLB6

vos=tnr Nu—TLBOLS
Wt = (hm No. ?h996?

{550

Cyclic Rate of

s/c R/C s/p R/D s/c R/C s/p

Tril'l. N‘.

S/C = Standard buffer while firing M196, ball propellant ammmunitien.
R/C = Redesigned buffer while firing M196, ball propellant ammunitien,
S/D = Standard buffer while firing M196, 8208M propellant ammnitien,
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,

Figure 2,3-l, Cyclic Rate of Fire Test for Three MISAl Rifles in New Conditien,
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24345 Analzsis

The cyclic rate-of-fire data illustrated in Figures 2,3-1
through 2,3-4 show that, in each case, regardless of individual gun
characteristics or the lot of ammunition fired, the redesigned buffer
provided lower rates than comparable firings with the standard buffer,
While a reduction in rate of fire is one of the design intents of the
redesigned buffer, it should be pointed out that of the 48 trials
firing the redesigned buffer, 11 trials were below the minimum per-
mitted rate of 650 rounds per minute while three trials exceeded
850 rounds per minute, The record for the standard buffer was two
trials below the minimum rate and 17 trials exceeding the upper rate.

During the conduct of the majority of other subtests cyclic rate
of fire trials were conducted at normal ambient conditions immediately
after cleaning, The record for 357 trials with the redesigned buffer,
including the trials in the initial rate test, was 63 trials below
650 rounds per minute and 5 trials above 850 rounds per minute. The
record for the standard buffer was 3 trials below the minimum rate
and 105 trials exceeding the upper rate.

2,4 SPECIAL FIRING TEST

24451 Objective

To provide Hq, USAMC with three M16Al rifles, each fired
1000 rounds without cleaning, for the purpose of examination of the
nature and extent of bore-fouling by Hq, USAMC personnel.

2.4,2 Criteria

Not applicable,

2,4,3 Method
The test was directed as a supplement to the M16Al rifle

firings specified in the test plan, The supplemental directive with
an explanation of the method of test is contained in Appendix II.

2.4,4 Results

Three M16Al rifles and four lots of ammunition were fired. The
test rifles were not used in any other tests in this report. The
rifles and ammunition lots are identified below:

Gun Nos.: 728523, 737413, and 741244,
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Ammunition Lot Nos.: LC12194 (M193, ball propellant).
~TW18191 (M193, 8208M propellant).

LC121081 (M196, ball propellant).

TW18007 (M196, 8208M propellant).

Three failures occurred during the firing of 1140 rounds with
gun No, 728523; two failures to eject and one failure of the trigger
to return. The failures occurred while firing lot LC12194, Cyclic
rates of fire averaged 666 rounds per minute with lot TW18191 and 792
rounds per minute with lot LC12194,

One failure to feed, a double feed, occurred during the firing
of 1160 rounds with gun No. 737413 and with lot TW18191, Cyclic rates
of fire averaged 700 rounds per minute with lot TW18191 and 789 rounds
per minute with lot LC12194,

Two failures to feed, both double feed, occurred during the
firing of 1110 rounds with gun No, 741244; one failure occurred with
lot LC12194 and the other with lot LC12081, Cyclic rates of fire
averaged 677 rounds per minute with lot TW18191 and 816 rounds per
minute with lot LC12194,

The weapons were hand-carried to HQ, USAMC on 21 August for
examination and inspection,

2.4.5 Analysis
Not applicable.
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2.5 HIGH HUMIDITY

24541 Objective

a. To evaluate the performance of the MI6Al rifle with a re-
designed buffer when firing various types of ammunition
during high-humidity conditions.

b. To compare the above performance with similar firing employ-
ing the standard buffer,

2.5.2 C(Criteria

a. The cyclic rate of fire for each 20-round burst shall be
within 650 to 850 rounds per minute (par. 10,2.1, Reference
3).

b. The total number of malfunctions and unserviceable parts for
ali subtests except par. 2.11 and 2,12 shall not exceed the
specifications of Table 1 in par. 10.3, Reference 3.

2.5.3 Method

The method of test is described in par., 3,3.lc, Interim Pamphlet
20-20, TECP 700-700, 11 April 1966.

The firing schedule in Table 2,5-1 is followed.

Table 2.5-I. High Humidity Schedule

Rds Ammunition Type?
Trial Fired b . _Guns Nos,
No, Buffer Per Gun 1l to 6 7 to 9 10 to 12
il Std and 160 -Repeat cyclic rate of fire test,
Red,
€29 std 80 A A C
ds Red. 80 B A C
dig std 80 C B D
d 5 Red. 80 D B D
gSee explanation, Table 2,3-1.

Except for trails No., 1, 10, and 11, each trial is divided equally into
cautomatic (3=-round bursts) and semiautomatic firing,

dlAfter 48 hours of conditioning.

After 96 hours of conditioning,
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Table 2.5-1 (Cont'd)

Rds Ammunition Typea

Trial Fired b Guns Nos.

No. Buffer Per Gun T to 6 7 to Y 10 to 12

€6 Std 80 D A c

N7 Red. 80 C A ¢

€8 std 80 B B D

fq Red. 80 A B D

f10 Std and 160 Repeat cyclic rate of fire test,
Red.

811 Std and 160 Repeat cyclic rate of fire test,
Red'o

aSee explanation, Table 2,3-1,

Except for trials No, 1, 10, and 11, each trial is divided equally into
automatic (3-round bursts) and semiautomatic firing.

gAfter 168 hours of conditioning. '

After 216 hours of conditioning.

€Fired under normal ambient conditions following cleaning and lubrication,

2.5.4 Results

The results of the three cyclic rate of fire tests are summarized
in Figure 2,5-1 through 2.5-12, The individual cyclic rate-of-fire data
are contained in Appendix I.

The functioning data are summarized in Table 2,5-II.
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xcx = Gun Ne, 73711L

950 oo Nos 735086

### = Gun Ne, 7371L2

750

650

of Fire, Rds/Min

Trial Ne,

550
[+
g 1 2 3 L 5 6 7 §
S/A R/A s/B R/B s/c R/C s/D R/D

<
P
'

Standard buffer while firing M193, ball propellant ammunition.
R/A = Redesigned buffer while firing 193, ball propellant ammunition,
S/B = Standard buffer while firing 1193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing M193, 8208M propellamt ammntion.

S/C = Standard buffer while firing ML96, ball propellant ammnition,
R/C = Redesigned buffer while firing M196, ball propellant ammunition,
S/D = Standard buffer while firing M196, 8208M propellant ammunition,
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.

Figure 2,5-1. Cyclic Rate of Fire Test During Initial Phase of High Humidity
| Test for Three MIOAL Rifles,
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xxx = Gun No, 737641
o000 = Cun No, 737993

A

=

ANAY

Y%

Fire, Rds/Min

Cyclic Rate of

=8

s/D R/D s/8 R/C s/B R/B S/A R/A

6 7 8

GEPS

Trial Ne,

5/D = Standard buffer while firing M196, 8208M propellant ammunitien,
R/D = Redesigned buffer while firing M196, 8208M propellant ammunitiom.
S/C = Standard buffer while firing M196, ball propellant ammunitien,
R/C = Redesigned buffer while firing M196, ball propellant ammunitione
S/B = Standard buffer while firing M193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,
S/A = Standard buffer while firing M193, ball propellant ammunition,
R/A = Redesigned buffer while firing M193, ball propellant ammunition,

Figure 2,5-2, Cyclic Bate of Fire Test During Initial Phass of High Humidity

Test for Three MLAGAL Rifles,
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Fire, Rds/Min

\ xx = Gun Ne, 7&5075
bse—— ooo = Gun Ne., TL521lL

850 e

##% = Gun Nos 739498 / \
//t

AN,

650_.. ] s

/AT

55 - : S

k)

e

o

(33

it 1 2 3 L 5 6 7 8

'E Trial No.

e S/A R/A s/B R/B S/A R/A s/B R/B
S/A = Standard buffer while firing ML93, ball propellant ammunitien,
R/A = Redesigned buffer while firing M193, ball propellant ammunitione
S/B = Standard buffer while firing ML93, 8208M propellant ammunition.

R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,

Figure 2,5=3. Cyclic Rate of Fire Test During Initial Phase of High Humidity

Test for Three MIGAL Rifles.




xxx ® Cun No, 168186
ooo = Cun Ne, 7LBOLS
\ # = Gun Neo 709967

S N

of Fire, Rds/Min

’. .
VI v

3

&

= TrialiNe,

g 1 2 3 L 5 6 7 8
s/c R/C s/D R/D s/c R/C s/D R/

S/C = Standard buffer while firing M196, ball propellant ammnition,

R/C = Redesigned buffer while firing M196, ball prepellant ammuniticn,
/D = Standard buffer while firing M196, 8208M propellant ammmnitions
R/D = Redesigned buffer while firing M196, 8208M propellant ammnitien,

Figure 2.5-L. Cyclic Rate ef Fire Test During Initial Phase of High Hmmidity
Test fer Three MLGAL Rifles,
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Bate of Fire, Rda

xxx = Gun Ne., 73711l

000 = Gun No. 735086

950

s = Gun Noo T7371L2

850

650

Cveli

550
] | /Y /T /r
1 2 3 M 5 6 7 8
S/A R/A s/B R/B s/c R/C s/D R/
Trial No,
S/A = Standard buffer while firing M193, ball propellant ammunition,

R/A = Redesigned buffer while firing ML93, ball propellant ammunition,

S/B

Standard buffer while firing M193, 8208M propellant ammunitione

R/B = Redesigned buffer while firing M193, 8208M propellant ammunitien,

s/C

R/C

s/p

Standard buffer while firing M196, ball propellant ammunition,
Redesigned buffer while firing M196, ball propellant amrunitione

Standard buffer while firing M196, 8208M propellant ammnition.

R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.

Figure 2,5-5. Cyclic Rate of Fire Test During Final Phase of High Humidity Test

for Three M16Al Rifles,
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xocx = Gun Ne, 7376L1

950 000 = Gun Noes 737993
' et = Gun No, 738329

850 e

S
e o /\//\*

A

x4
550
o .
4
= { .
= T 2 3 L 5 6 7 8
& s/p R/D s/c R/C S/B R/B S/A R/A

Trial Ne.

S/D = Standard buffer while firing M196, 8208M propellant ammunition,
R/D = Redesigned buffer while firing M196, 8208M propellant ammunitien,
S/C = Standard buffer while firing M196, ball propellant ammmunitiene
R/C = Redesigned buffer while firing M196, ball prepellant ammunitione
S/B = Standard buffer while firing M193, 8208M prepellant ammunition,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunitione
S/A = Standard buffer while firing M193, ball propellant ammunition,

R/A = Redesigned buffer while firing M193, ball propellant ammunition,
Figure 2,5-6. Cyclic Rate of Fire Test During Final Phase of High Humidity Test

for Three M4A1 Rifles,
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xox = Gun No, TLSOTS

Trial No,

b50 St G N e TR i i s i

| #et = Cun Noo 739L98

850

750 \\}
L
P50

50

N\ -

&
Ry 2 3 L 5 6 7 8
é S/A R/A S/B R/B S/A R/A s/B R/B

S/A = Standard buffer while firing M193, ball propellant ammunition.
R/A = Redesigned buffer while firing ,193, ball propellant ammnition,
$/B = Standard buffer while firing M193, 8208M propellant ammunition.
R/B = Redesigned buffer while firing M93, 8208M propellant ammunitions

Figure 2,5-7. Cyclic Rate of Fire Test During Final Phase of High Humidity Test

for Three MLOAL Riflesg
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Cyclic Rate of

xx = Gun No, 168486

B50 ooo = Cun Ne, 7LBOL6

et = Cun Ne, 7h9967

BSO

o A N

b, G
" /\/»\\

Fire, Rds/Min

s/¢ R/C

s/c R/C s/D R/
Trial No,

S/C = Standard buffer while firing M196, ball propellant ammunition,
R/C = Redesigned buffer while firing M196, ball propellant amrmunition,
S/D = Standard buffer while firing M196, 8208M propellant ammunition,

R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,

Figure 2,5-8. Cyclic Rate of Fire Test During Final Phase of High Humidity Test
for Three ML6AL Rifles,
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xx = Gun Ne. 73711L

950 ooo = Gun Ne., 7371L2

s+ « Gun No, 735086

BSO ‘\
750 \\\\\\
C
2
|
= 550 S s = >
3 . |
==
£
.r:
550 o el e e A A B 8 s o £ - 2 e
S
a1 2 3 X 5 6 7 g
E,' S/A R/A S/B R/B s/c R/C s/D R/D
Trial No,

S/A = Standard buffer while firing M193, ball propellant ammunition,
R/A = Redesigned buffer while firing M193, ball propellant ammunition,
S/B = Standard buffer while firing M193, 8208M propellant ammunition
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.
S/C = Standard buffer while firing M196, ball propellant ammunition,
R/C = Redesigned buffer while firing M196, ball propellant ammunition.
S/D = Standard buffer while firing M196, 8208M propellant ammunitieno
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,

Figure 2,5-9. Cyclic Rate of Fire Test after Cleaning and at Normal Ambient Following
High Humidity Test for Three ML6AL Rifles,
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Fire, Rds/Min

950 coo = Gun No, 737993

o = Gun Ne, 7376l

s##% = Gun Ne, 738329

850
X

750 \\7

650

7

550

e

Cyclic Rate of

3 N 3 6 7 8

s/p R/D _s/c R/C 5/B R/B S/A R/A
Trial Ne,

S/D = Standard buffer while firing M196, 8208M propellant ammunitien,
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,
S/C = Standard buffer while firing M196, ball propellant ammunitien,
R/C = Redesigned buffer while firing ¥196, ball propellant ammunitien,
S/B = Standard buffer while firing M193, 8208M propellant ammunitien,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,
S/A = Standard buffer while firing M193, ball propellant ammunition,

R/A = Redesigned buffer while firing M193, 8208M propellant ammunition,

Figure 2,5-10, Cyclic Rate of Fire Test after Cleaning and at Normal Ambient Follewing
High Humidity Test for Three MLAALl Rifles,




Fire, Rds/Min

Cyclic Rate of

xxx = Cun Ne, 745075

950 %\

- N\

vw-eﬂiﬂ—ﬂ.‘t‘%

##¢t = Gun Ne, 739L98

T

750 \\//
650 i
N
550
it 3 L 5 6 7 8
S/A R/A S/B R/B S/A R/A s/B R/B
Trial Ne.

S/A

R/A
S/B
R/B

Standard buffer while firing M193, ball propellant ammunitien,
Redesigned buffer while firing M193, ball propellant ammunition,

Standard buffer while firing M193, 8208M propellant ammunition,
Redesigned buffer while firng M193, 8208M propellant ammunition,

Figure 2,5-11, Cyclic Rate of Fire Test after Cleaning and at Nermal Ambient Following

High Humidity Test for Three ML6Al Rifles,
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xxx = Gun Ne, 168L86

o -

&
k50
& \
éﬂ (test terminated, reference par. 2.5.5)
A
550
o N
3
=
= 2 3 L 5 6 7 8
o s/c R/C s/D R/D s/c R/C s/D R/D
3 Trail No,

5/C = Standard buffer while firing M196, ball propellant ammunitien,
R/C = Redesigned buffer while firing M196, ball propellant ammunition,
S/D = Standard buffer while firing M196, 8208M propellant ammunitien,

R/D = Redesigned buffer while firing M196, 8208M propellant ammunitien,

High Humidity Test for Three ML6A1 Rifles.,

Figure 2,5-12, Cyclic Rate of Fire Test after Cleaning and at Nermal Ambient Following
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2455 Analzsis

The cyclic rate of fire data illustrated in Figures 2.5-1 through

2.5-12 show, as in the initial cyclic rate of fire test, that the
redesigned buffer, in comparison to the standard buffer, consistently
provided reduced rates during the ten days of the high-humidity test
regardless of the lot of ammunition or the characteristics of the
individual weapon. However, of 96 cyclic rate trials with the re-
designed buffer conducted under high-humidity conditions, 13 trials

were below the minimum permitted rate of 650 rds/min while five trials
exceeded 850 rds/min., The record for the standard buffer was one

trial below the minimum rate and 39 trials exceeding the upper rate,

The data in Table 2,5-1I show that the majority of malfunctions,
38 out of 49, occurred with gun No, 749967, As the cause of the mal-
functions was not readily apparent, various component parts of gun
No. 749967 were checked-fired in an XM16El rifle not included among
the test rifles, These firings indicated, although not conclusively,
that the problem was associated with the upper receiver and barrel
assembly of gun No. 749967,

The gas tube of the test gun was removed and a new tube was
installed and the gun then fired in the high temperature test (par.
2.6). X-ray photographs of the used gas tube from gun No. 749967 were
compared to X-rays of a new tube. No defects could be seen and no
evidence of fouling accumulation was detected in the X-rays. While 16
failures to fire subsequently occurred early in the high temperature
test with this gun the remainder of high temperature firings were con-
ducted with relatively few malfunctions,

The reliability criteria referenced in par., 2,5.2 are evaluated

in section 1, pars. 1.4.2 and 1,5.2 of this report,

2.6 HIGH TEMPERATURE (+155°F)

2,6.1 Objective
a, To evaluate the performance of the M16Al rifle with a re-
designed buffer when firing various types of ammunition
during high-temperature conditions,
b. To compare the above performance with similar firings employ-
ing the standard buffer,
2,6,2 Criteria

Same as par., 2.5.2.
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2.6,3 Method

The method of test is described in par., 3.3.1 Interim Pamphlet,
20-20, TECP 700-700, 11 April 1966, except that the high temperature
is +155°F and daily firing is conducted only after at least four
hours of continuous high-temperature conditioning.

The firing schedule in Table 2.6-I is followed.

Table 2.6-I. Iligh Temperature (+155°F)

Rds Ammunition Typea

Trial Fired b Guns

No. Buffer Per Gun 1l to 6 7 to 9 10 to 12

€ Std and 160 Repeat cyclic rate of fire test.
Red,

d, std 80 A A C

4z Red., 80 B A C

d 4 std 80 C B D

ds Red. 80 D B D

€6 std 80 D A C

&7 Red. 80 C A C

e

8 Std 80 B B D

€9 Red. 80 A B D

f10 Std and 160 Repeat cyclic rate of fire test.
Red.

£11 Std and 160 Repeat cyclic rate of fire test.
Red.

agee explanation, Table 2.3-I.

bExcept for trials No. 1, 10, and 11, each trial is divided equally into
automatic (3-round bursts) and semiautomatic firing.

CAfter 48 hours of conditioning.

dafter 72 hours of conditioning.

eafter 96 hours of conditioning.

fAfter 120 hours of conditioning.

8Fired under normal ambient conditions ftollowing cleaning and lubrica-

tion.
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xxx = Gun No, 73711L
ooo = Gun No., 735086
950 e o ¢ = Gun Ne, 73?1112 T e e SR U e

\ (First trial not recorded, Gun No. 735086)

i \\\
e

750

géSo
2
A
£50 :
- 1 2 3 I 5 6 7 8
§ S/A R/A S/B R/B s/c R/C s/D R/D

Trial No,

S/A = Standard buffer while firing M193, ball propellant ammunition,
R/A = Redesigned buffer while firing M193, ball propellant ammunition,
S/B = Standard buffer while firing M193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,

5/C = Standard buffer while firing M196, ball propellant ammunition,
R/C = Redesigned buffer while firing M196, ball propellant ammunition,
S/D = Standard buffer while firing M196, 8208M propellant ammunition,

R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,

Figure 2,6=l. Cyclic Rate of Fire Test During Initial Phase of High Temperature Test
for Three ML6A1 Rifles,




950

xxx = Cun No. 7376l1

ooo = Gun No, 737993

#% = OQun Noo 738329 o

{850

750

| ' ke e
3
L
B
k50
o A
3
4 1 2 3 L 5 6 7 8
§~ s/p R/D s/c R/C s/B R/B S/A R/A
Trial No.

S
a
| |

o
S

for Three MLEAl Rifles,

5/D = Standard buffer while firing M196, 8208M propellant ammunition.
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,

Standard buffer while firing M196, ball propellant ammunition,
Redesigned buffer while firing ML96, ball propellant ammunition.

S/B = Standard buffer while firing M193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.

S/A = Standard bufferwwhile firing M193, ball propellant ammunition.
R/A = Redesigned buffer while firing M193, ball propellant ammunition,

Figure 2,6=2, Cyclic Rate of Fire Test During Initiial Phase of High Temperature Test




xx = Gun No, 7L5075

ooo = Gun No, 7h521l

e

950 w6t = Qun No, 739498 7

/
- \ / /'?'\\ N
750 / //

Eeso-

\V/
vV

3 i
"
£
oy
50
; 1 2 3 L 5 6 7 8
ré S/A R/A S/B R/B S/A R/A S/B R/B

S/A = Standard buffer while firing M193, ball propellant ammunition,
R/A = Redesighed buffer while firing M193, ball propellant ammunition,
S/B = Standard buffer while firing M193, 8208M propellant ammunition,

R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,

Figure 2,6-3, Cyclic Rate of Fire Test During Initial Phase of High Temperature
Test for Three MLAAL Rifles,
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xxx = Gun No, 168486

ooo = Gun No, 7L80L6

J950 T+ = Qun No. 7L9967

j850 o\

758 \
650 ¥ (Third and fifth trials not
recorded, Gun No, 7L9967) \
550
| /I\ T
1 2 3 l 5 6 2 8
s/c R/C s/p R/D s/c R/C s/D R/Di
Trial No,

S/C = Standard buffer while firing M196, ball propellant ammunition,
R/C = Redesigned buffer while firing M196, ball propellant ammunition.
S/D = Standard buffer while firing M196, 8208M propellant ammunitione

R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,

Figure 2,6=l. Cyclic Rate of Fire Test During Initial Phase of High Temperature

Test for Three MLAAL Rifles,
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xxx = Oun No, 73711l

ooo = Gun No, 735086

950 we¢ = Gun Noo 737142

; \ Yz

G

e

éi 650
3
i
550
&
- 7' 8
E; s/x A s/a R/B s/c R/C s/p R/D

Trial No,

S/A = Standard buffer while firing M193, ball propellant ammunition,
R/A = Redesigned buffer while firing M193, ball propellant ammunition.
S/B = Standard buffer while firing M193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,
S/C = Standard buffer while firing M196, ball propellant ammunition.
R/C = Redesigned buffer while firing M196, ball propellant ammunition,
S/D = Standard buffer while firing M196, 8208M propellant ammunition,
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,

Figure 2,6-5, Cyclic Rate of Fire Test During Final Phase of High Temperature Test
for Three MLSAl Rifles,




Cyclic Rate of

xxx = Gun No, 737641

ooo = Gun No, 737993

950 ¢ = Cun No, 738329

TN,

Trial Noe

8
R/A;

S/D = Standard buffer while firing M196, 8208M propellant ammunition.
R/D = Redesigned buffer while firing M196, 8208M propellant ammunitione

S/C = Standard buffer while firing M196, ball propellant ammunitions
R/C = Redesigned buffer while firing M196, ball propellant ammunition,
S/B = Standard buffer while firing M193, 8208M propellant ammunition,

R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,
S/A = Standard buffer while firing M193, ball propellant ammunition,

R/A = Redesigned buffer while firing M193, ball propellant ammunition,
Figure 2,66  Cyclic Rate of Fire Test During Final Phase of High Temperature Test
for Three ML6A1 Rifles,
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xxx = Gun No., 745075

0oo = (un Noe TL521lk

950 %% = Gun Noe 739L98

\\/\ i

750 \ / //
%650
[+
E&
ﬁ‘ I

550 A
b
i | | ,
a1 2 3 l 5 ' 7 8
§ S/A R/A s/B R/B S/A R/A s/B R/B

Trial No.

S/A = Standard buffer while firing M193, ball propellant ammunition,
R/A = Redesigned buffer while firing M193, ball propellant ammunition,
S/B = Standard buffer while firing M193, 8208M propellant ammunition,

R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,

Figure 2,6=7. Cyclic Rate of Fire Test During Final Phase of High Temperatare
Test for Three ML6Al Rifles,
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720 wxe = Cun Noo 7L9967 ' 7
i850
m‘%«m
iﬁse
2 N
3
e
550
8 ;
4 1 2 3 I 5 6 7 8
g. s/c R/C s/p R/D s/c R/C S/D R/D

xxx = Gun No., 7L8OL6
ooo = Gun No, 168486

Trial No.

§/C = Standard buffer while firing M196, ball propellant ammunition,
R/C = Redesigned buffer while firing M196, ball propellant ammunition,
5/D = Standard buffer while firing M196, 8208M propellant ammunition,

R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,

Figure 2,6-8, Cyclic Rate of Fire Test During Final Phase of High Temperature Test
for Three ML6AL Rifles,

g
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0 = Gun No. 73711L

ooo = Gun No, 7371L2

950

lso \

s+t = Gun No, 735086

. \(\ NN
R\\/ 7

V

Fire, Rds
L Eéﬁéﬂ
3

L

50

o A

3

g

.§| 1 2 3 N 5 6 7 8

s S/A R/A s/B R/B s/c R/C s/D R/D
Trial No,

S/A = Standard buffer while firing M193, ball propellant ammunition,
R/A = Redesigned buffer while firing M193, ball propellant ammunition,

S/B = Standard buffer while firing M193, 8208M propellant ammunition.
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,
S/C = Standard buffer while firing M196, ball propellant ammunition,

R/C = Redesigned buffer while firing M196, ball propellant ammunition.
S/D = Standard buffer while firing M196, 8208M propellant ammunition,
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,

Figure 2,6=9, Cyclic Rate of Fire Test after Cleaning and at Normal Ambient
Following High Temperature Test for Three ML6Al Rifles,
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Fire, Rds/Min

Cyclic Rate of

1o = Gun Noe 737641

ooo = Gun No, 737993

S/B = Standard buffer while firing M193, 8208M propellant ammunition.

R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.
S/A = Standard buffer while firing M193, ball propellant ammunitions
R/A = Redesigned buffer while firing M193, ball propellant ammunitione

Figure 2,6-10, Cyclic Rate of Fire Test after Cleaning and at Normal Ambient

Following High Temperature Test for Three MLOAL Rifles,

950 = Cun Nos 735329
850 oY
xffﬂﬁ~\~\\\\\ 7
650
550
3 2 3 l 5 6 7 8
s/D R/D s/c R/C S/B R/B S/A R/A
Trial No.
S/D = Standard buffer while firing M196, 8208M propellant ammunition.
R/D = Redesigned buffer while firing M196, 8208M propellant ammnition.
5/C = Standard buffer while firing M196, ball propellant ammunitione
R/C = Redesigned buffer while firing M196, ball propellant ammunition,

67




Fire, Rds/Min

Cyclic Rate of

50

ko

xxx = Gun No., 7L5075

0co = Gun No, 739498

st = Gun No., TL521lL—

750~

550 v
550

1 2 3 L 5 6 :r 8

S/A R/A S/B R/B S/A R/A S/B R/Bj

Following High Temperature Test for Three ML6AL Rifles,

S/A = Standard buffer while firing M193, ball propellant ammunition,
R/A = Redesigned buffer while firing M193, ball propellant ammunition,
S/B = Standard buffer while firing M193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,

Figure 2,6=11, Cyclic Rate of Fire Test after Cleaning and at Normal Ambient
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950

xx = Gun No, 168LB6

ooo = Gun No. 7L8OLS

s+ = Gun Nos TL9967

{850

AN

750

1650

Fire, Rds/Min

550
4
(=]
3
o
) |
b 1 2 3 L 5 6 7 8}
> s/e R/C s/D R/D s/c R/C S/D R/T
Trial No.
§/C = Standard buffer while firing M196, ball propellant ammuniton,
R/C = Redesigned buffer while firing M196, ball propellant ammunition.
S/D = Standard buffer while firing M196, 8208M propellant ammunition,
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.

Figure 2,6-12, Cyclic Rate of Fire Test after Cleaning and at Normal Ambient

Following High Temperature Test for Three M16A1 Rifles.
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2.6.4 Results

The results of the three cyclic rate-of-fire tests are summarized
in Figures 2,6-1 through 2.6-12, The individual cyclic rate-of-fire
data are contained in Appendix I and the functioning data are summarized
in Table 2,6-1I,
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2.6.5 Analysis

The cyclic rate-of-fire data illustrated in Figures 2,6-1 through
2.6-12 show, as in the initial cyclic rate-of-fire test and in the
high-humidity test, that the redesigned buffer, in comparison to the
standard buffer, consistently provided reduced rates during the high
temperature test regardless of the lot of ammunition or the character-
istics of the individual weapon. However, of 96 cyclic rate trials
with the redesigned buffer conducted at high temperature conditions,
9 trials were below the minimum permitted rate of 650 rds/min while
10 trials exceeded 850 rds/min. The record for the standard buffer
was no trials below the minimum rate and 38 trials exceeding the upper
rate.

In addition to the weapon performance data it was noted during
some tracer firings that the failure-to-trace rate was much greater
than the 20 per cent permitted by ammunition acceptance standards. As
a result, observers were positioned outside the climatic chamber and a
kraft paper witness target was erected at approximately 25 meters from
the gun muzzle.

During the subsequent firing trials the tracer deficiency appeared
to be associated principally with lot LC12081, and in addition to the
high failure-to-trace rate (as high as 75 perfcent in some observed 20-
round trials), extreme bullet yaw, stripped or ruptured jackets, and
excessive dispersion were evident on the 25-meter target. A somewhat
unique performance phenomena was also noted with several of the test
rifles, While following the schedule in Table 2.6-I, and immediately
after changing to lot LC12081, the target results of the first 20-rounds
of lot LC12081 would appear quite normal but near the conclusion of the
scheduled 80-round trial, gross dispersion, yaw, and stripped jackets
would occur, The first 20 rounds of the next 80-round trial, with a lot
other than LC12081 would be similarly unacceptable but would then rapidly
improve until acceptable performance was regained by the last 20 rounds
of the trial, The re-introduction of lot LC12081 would again reverse
the performance record.

The apparent deficiency of lot LC12081 was cited in a teletype

message to USAMUCOM (see Appendix II) and a separate study was under-
taken to investigate the problem,
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2.7 FOULING TEST (+20°F)

24751 Objective

a, To evaluate the performance of the M16Al rifle with a re-
designed buffer when firing various types of ammunition under
conditions presumed to result in increased propellant fouling,

b, To compare the above performance with similar firings employ-
ing the standard buffer,

2,7.2 Criteria

Same as par. 2.5.2,

2,7.,3 Method

The weapons and ammunition are subjected to +20°F for a minimum
of 12 hours prior to firing and between firing cycles, Each of the
weapons is fired approximately 300 rounds on each of five days, Firing
is alternated between semiautomatic and automatic fire each 20 rounds,
Automatic fire is accomplished in bursts of about three rounds, The
weapons are disassembled, cleaned, and lubricated with the prescribed
lubricant prior to storage at +20°F, but no cleaning or lubrication is
accomplished during the test,

The firing schedule in Table 2,7-1 was followed,

Table 2,7-1, Fouling Test Schedule

Rds Ammunition Type?
Trial Fired __Guns
No, Buffer Per Gun 1l to 6 7 to Y 10 to 12
by Std and 160 Repeat cyclic rate-of-fire test,
Redesigned
b2 std 140 A A C
€3 Redesigned 140 B A C

agee explanation, Table 2,3-I,
bafter 12 hours of conditioning,
Cafter 36 hours of conditioning,
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Table 2,7-1 (Cont'd)

Rds Ammunition Type?
Trial Fired Guns
No, Buffer Per Gun 1l to © 7 to 9 10 to 12
¢4 Std 140 C B D
ds Redesigned 140 D B D
de Std and - 1o Repeat cyclic rate-of-fire test,
Redesigned
® 7 Std 140 D A C
28 Redesigned 140 C A C
f std 140 B B D
£10 Redesigned 140 A B D
f11 - Std and 160 Repeat cyclic rate-of-fire test,
Redesigned
812 Std and 160 Repeat cyclic rate-of-fire test,
Redesigned

2gee explanation, Table 2,3-I,

CAfter 36 hours of conditioning,

gAfter 60 hours of conditioning,

fAfter 84 hours of conditioning,

After 108 hours of conditioning,

8Fired under normal ambient conditions following cleaning and lubrication,

2.7.,4 Results

The results of the four cyclic rate-of-fire tests are summarized
in Figures 2,7-1 through 2,7-16, The individual cyclic rate-of-fire
data are contained in Appendix I,

The functioning data are summarized in Table 2,7-I1I, page 91,
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socx = Gun Noe 735086
ooo = Gun No, 737142

¢ = Gun No, 73711L

550

N
A

R

Trial No,

S/A = Standard buffer while firing M193, ball propellant ammunition.
R/A = Redesigned buffer while firing ML93, ball propellant ammuntion,
S/B = Standard buffer while firing M193, 8208M propellant ammunition.
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.
S/C = Standard buffer while firing M196, ball propellant ammunition.
R/C = Redesigned buffer while firing M196, Ball propellant ammunition,
S/D = Standard buffer while firing M196, 8208M propellant ammunition.
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,

Figure 2,7=1, Cyclic Rate of Fire Test During Initial Phase of Fouling Test for

Three ML6ALl Rifles,

2so
9
a1
:
550
“ N
]
&
A 1 2 3 s 5 6 7 8
gl s/a R/A s/B R/B s/c R/C - s/p R/D
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950

1850

xcx = Gun Noe 7376L1
ooo = Gun Noe 737993

¢ ® Gun Noo, 738329

750

650

Fire, Rds/Min

V\\/“%

Three M16A1 Riflea,

550
K
2
o | | | _
9 1 2 3 L 5 6 T 8
B sp R/D s/c R/C S/B R/B S/A R/A
© Trial No,

S/D = Standard buffer while firing ¥196, 8208M propellant ammunitions

R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,
5/C = Standard buffer while firing M196, ball propellant ammunition.
R/C = Redesigned buffer while firing M196, ball propellant ammunition,
S/B = Standard buffer while firing M193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,
S/A = Standard buffer while firing M193, ball propellant ammunition,
R/A = Redesiigned buffer while firing M193, ball propellant ammunition,

Figure 2,7=2, Cyclic Rate of Fire Test During Initial Phase of Fouling Test for
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xxx = Gun No, 7115075
ooo = Gun No., 74521k

950 — A== suw = Gun Noo 739198 |

- I
Rk / /)\\\

Fire, Rds/ Min

Cyclic Rate of

g \/‘\\/N
650 V
550 : N
1 2 3 L 5 6 7 8
S/A R/A s/B R/B S/A R/A S/B R/H
Trial No,
S/A = Standard buffer while firing M193, ball propellant ammunitione
R/A = Redesigned buffer while firing M193, ball propellant ammunitione
S/B = Standard buffer while firing M193, 8208M propellant ammunition.

R/B = Redesigned buffer while firing M193, 8208M propellany ammunition.

Figure 2,7-3. Cyclic Rate of Fire Test During Initial Phase of Fouling Test for

Three ML6A1 Rifles,
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xx = Gun No, 7L80L6

ooo = Cun No, 168486

950 e #6036 ® CQun Noe TL996T

850

kot
)
}

550
S
3|
o _ , X
9 1 2 3 L 5 6 7 8
o s/ R/C s/p R/D s/c R/C s/p R/D
2 Trial No.

S/C = Standard buffer while firing M196, ball propellant ammunition,
R/C = Redesigned buffer while firing M196, ball propellant ammunition,
S/D = Standard buffer while firing M196, 8208M propellant ammunition,

R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,

Figure 2,7=l4. Cyclic Rate of Fire Test During Initial Phase of Fouling Test for
Three MLAAL Rifles,
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xxx = Gun No., 735086

ooo = Gun No, 737114

950 #ot = Cun Noe 7371L2

850

750 ;\X

s i Y

€ 650 :
<) ‘““\\\\}
(1
£
ol
<

550
o
o
3
]
o
=
?.‘ 1 2 3 I 5 6 7 8
2 S/A R/A S/B R/B s/c R/C s/D R/D

Trial No.
S/A = Standard buffer while firing ML93, ball propellant ammunition, .

R/A = Redesigned buffer while firing M193, ball propellant ammunition.
S/B = Standard buffer while firing M193, 8208M propellant ammunition, .
R/B = Redesigned buffer while firing M193, 8208M propellant ammunitione
S/C = Standard buffer while firing M196, ball propellant ammnitione
R/C = Redesigned buffer while firing M196, ball propellant ammunition.
S/D = Standard buffer while firing M196, 8208M propellant ammunition,
R/D = Redesigned buffer while firing M196, 8208M propellant ammunitione

Figure 2,7-5. Cyclic Rate of Fire Test During Second Phase of Fouling Test for

Three ML6A1 Rifles,



xox = Gun No, 7376L1

000 = Gun No., 737993

950 #+¢ = Gun No, 738329
850
50— —

\/\

on
AY
o

Fire, Rds/Min

S
e

550 -

0%
BA

2 3 L 5 6
R/D s/c R/C s/B R/B S/A R/A

Trial Nog

S+

Cyclic Rate of

S/D = Standard buffer while firing M196, 8208M propellant ammunition,
R/D = Redesigned buffer while firing M196, 8208M propellant ammunitione
Standard buffer while firing M196, ball propellant ammunition,
Redesigned buffer while firing M196, ball propellant ammunition,
Standard buffer while firing M193, 8208M propellant ammunitione

o
S
| | n

s

R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,
S/A = Standard buffer while firing ML93, ball propellant ammunition,
R/A = Redesigned buffer while firing M193, ball propellant ammnition,

Figure 2,7=- 6, Cyclic Rate of Fire Test During Second Phase of Fouling Test for
Three MLGAL Rifles,



;ocx = Gun No. 745075

ooo = Gun No, TL521L

950 s0¢ = Gun No. 739498

850

750

T /’%

géso

ﬁ \ \\W \\\
550 N

S

3

P

% 1 2 3 L 5 6 7 8

& S/A R/A S/B R/B S/A R/A S/B R/B

Trial No.

S/A = Standard buffer while firing M193, ball propellant ammunitione
R/A = Redesigned buffer while firing M193, ball propellant ammunitiong
S/B = Standard buffer while firing M193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.

Figure 2,7-7. Cyclic Rate of Fire Test During Second Phase of Fouling Test for

Three ML6Al Rifles,
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xex = Gun No. TL996T

ooo = Gun No, 168,86

950 s = Gun No, TLBOLG

850

ik i ) I\ 0 0 P

| | | | |
b | t i 'i l |

| | | |

3
K 1 2 3 i 5 6 7 8
~ s/C R/C s/D R/D s/C R/C S/D R/D
e
gi Trial No,
o

S/C = Standard buffer while firing M196, ball propellant ammunitione
R/C = Redesigned buffer while firing M196, ball propellant ammunition,
S/D = Standard buffer while firing M196, 8208M propellant ammnition,
R/D = Redesigned buffer while firing M196, 8208M propellant ammunitione

Figure 2,7=-8, Cyclic Rate of Fire Test During Second Phase of Fouling Test for

Three MLO6ALl Rifles,
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950

850

750

(o)
n
o

Fire, Rds/Min

xx = Gun No. 735086

ooco = Gun No. 73711L

#k = Gun Noo 7371L2

550 B
¥ ] T I T
3 % i |
K | | i A . .
;§ 1 2 3 n 5 6 ? 8
g s/A R/A s/B R/B s/c R/C s/D R/D
& Trial No.

S/A = Standard buffer while firing M193, ball propellant ammunition,
R/A = Redesugned buffer while firing M193, ball propellant ammunitione

S/B = Standard buffer while firing M193, 8208M propellant ammunitiono .
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,
§/C = Standard buffer while firing M196, ball propellant ammunition,

R/C = Redesigned buffer while firing M196, ball propellant ammunition,
S/D = Standard buffer while firing M196, 8208M propellant ammunitione
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,

Figure 2,7-9 Cyclic Rate of Fire Test During Final Phase of Fouling Test for

Three ML6A1 Rifles,
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950

xx = Gun No. 737641
ooo = Gun No, 737993

w0t = Gun Noe 738329

850

B o el L \/N

é 650

5650 % \/ \/

"

§ ‘ A.—/\ o ﬁ
i \/

9

[

i 1 2 3 L 5 6 7 8

'§1 s/D R/D s/c R/C s/B R/B s/A R/A

. Trial Noe

Three ML6A1 Rifles,

5/D = Standard buffer while firing M196, 8208M propellant ammnition, .
R/D = Redesigned buffer while firing M196, 8208M propellant ammunitione
S/C = Standard buffer while firing ML96, ball propellant ammunition,
R/C = Redesigned buffer while firing M196, ball propellant ammunition,
S/B = Standard buffer while firing M193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,
S/A=Standard buffer while firing M193, ball propellant ammunition,

R/A = Redesigned buffer while firing M193, ball propellant ammunition,

Figure 2,7-10, Cyclic Rate of Fire Test During Final Phase of Fouling Test for
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xoo = Gun Noe TLSOT75

ooo = Gun No, 7L521L

950

#t = Gun Noo 739498

850

750
o} ‘\\\\

650

Fire, Rds/Min

e

s/B

R/B

Three ML6AL Rifles,

R/A = Redesigned buffer while firing M193, ball propellant ammunition,
Standard buffer while firing M193, 8208M propellant ammunitione

Redesigned buffer while firing M193, 8208M propellant ammunition,

Figure 2,7= 11, Cyclic Rate of Fire Test During Final Phase of Fouling Test for

550 7 ':
L
O
@
9
= 1 2 3 L 5 6 7 8
q s/ R/A s/B R/B s/A R/A s/B R/B
O

Trial No,
S/A = Standard buffer while firing M193, ball propellant ammunition,




xxx = Cun No. T49967

000 = Gun Ho. 1684856

#¢ = Qun No. Th8oL6

6o M M

X

R/B = Redesigned buffer while firing I-*L'L96, ball propellant ammunition.

I

§/D = Standard buffer wvhile firing 4196, 8208M propellant ammubition.

R/D = Redesigned buffer while firing 1196, 82084 propellent smmunition.

Flgure 2.7- 12. Cyclic Rate of T'ire Test During Final Phase of Fouling Test for
Three MLOGAL Rifles.

|

wy

e

~

56

H L :

8 . 2 3 h 5 6 b 8
4 s/c R/C s/D R/D s/c R/C s/D R/D
g Trial No.

(&

S/C = Standard buffer while firing MI96, ball propellant ammunition.
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xxx = Gun No, 735086

ocoo = Gun No, 73711llL

950 " g% = Gun Noo 737LL2

850

N NS

Fire, Rds/Min
K
o
1

550
N

&y
o
3
o . _
8 1 2 3 L 5 6 7 8
'E. S/A R/A S/B R/B s/c R/C s/D R/D
o Tﬂﬂl NOQ

S/A = Standard buffer while firing M193, ball propellant ammnitione
R/A = Redesigned buffer while firing M193, ball propellant ammunitiono
S/B = Standard buffer while firing M193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing ML93, 8208M propellant ammunition,
S/C = Standard buffer whike firing M196, ball propellant ammunition,.
R/C = Redesigned buffer while firing M196, ball propellant ammuntion,
S/D = Standard buffer while firing M196, 8208M propellant ammunition, .
R/D = Redesigned buffer while firkng M196, 8208M propellant ammunitione
Figure 2,7-13, Cyclic Rate of Fire Test after Cleaning and at Normal Ambient Following
Fouling Test for Three ML6Al Rifles,
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xxx = Gun No, 737641

ooo = Gun No, 737993

950 st = Gun No, 738329
650 \\/
M /A‘
Zes -
m
e
=
£
&
550
I I T T
"" 1
o |
8 l r !_
2 l '
3 1 2 3 N 5 6 7 8
o 5/D R/D s/c R/C s/B R/B S/A R/A
™
2 Trial Noo
S/D = Standard buffer while firing M196, 8208M propellant ammunition,
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition,
S/C = Standard buffer while firing M196, ball propellant ammunition.
R/C = Redestgned buffer while firing M196, ball propellant ammunition,
S/B = Standard buffer while firing M193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing ML93, 8208M propellant ammunition,
S/A = Standard buffer while firing M193, ball propellant ammunition.
R/A = Redesigned buffer while firing M193, ball propellant ammunition,
Figure 2,7-1l. Cyclic Rate of Fire Test after Cleaning and at Normal Ambient Following

Fouling Test for Three ML6Al Rifleso
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xoc = Gun No, ?h5075

ooo = Gun No, TL521L

950\ w0t = Gun No, 739198

850
* r /“*\

5 \\\/// \\
Q 650 R 3
3 b4 B
"

L
=

550
T
e |
ﬁ i 2 3 L 5 6 7 8
S S/A R/A s/B R/B S/A R/A s/B R/B

Trial No,

S/A = Standard buffer while firing M193, ball propellant ammunitions
R/A = Redesigned buffer while firing ML93, ball propellant amrmunitione
S/B = Standard buffer while firing M193, 8208M propellant ammunition.
R/B = Redesigned buffer while firing M193, 8208M propellant ammunitione

Figure 2,7=- 15, Cyclic Rate of Fire Test after Cleaning and at Normal Ambient
Following Fouling Test for Three MLOAl Rifles,
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Fire, Rds/Min

xxx = Gun No. 168486

000 = Gun No, 7L9967

Cyclic Rate of

Figure 2,7=16, Cyclic Rate of Fire Test after Cleaning and at Normal Ambient

Following Fouling Test for Three ML6AL Rifles,

950 #6¢ = Gun No, 7LBOL6
850
750 MA
e s 4 %
\‘\
ot
¥ N \\
550 — 5
/]\ /’[ N N
1 2 3 4 5 & » W' B
s/c R/C s/p R/D s/c R/C s/ R/D
Trial No.
S/C = Standard buffer while firing M196, ball propellant ammunitione
R/C = Redesigned buffer while firing ML96, ball propellant ammunition,
S/D = Standard buffer whille firing M196, 8208M propellant ammunitiono
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.
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2l Analzsis

The redesigned buffer demonstrated again in this test a consis-
tent reduction in rates of fire when compared to the standard buffer,
This rate reduction brought many more trials below the minimum rate of
650 rounds per minute in this subtest than in previous subtests, During
143 trials conducted at +20°F, 62 trials with the redesigned buffer
were below 650 rounds per minute while no trials exceeded 850 rounds
per minute, The record for the standard buffer was 14 trials below the
minimum rate and 5 trials exceeding the upper rate,

One of the objectives in this test was to determine if a differ-
ence in fouling of the weapon mechanism could be detected as a result
of firing tracer versus ball ammunition, While there was some evidence
to indicate that tracer-fired guns were fouled somewhat more severely
than were the ball-projectile-fired guns, the evidence was often con-
tradictory and a close surveillance during the test to further differen-
tiate fouling by propellant type was unsuccessful,

2,8 LOW TEMPERATURE (=65°F)

2,8,1 Objective

a, To evaluate the performance of the M16Al rifle with a re-
designed buffer when firing various types of ammunition during
low-temperature conditions,

b, To compare the above performance with similar firings employ-
ing the standard buffer,

2,8,2 Criteria

Same as par, 2,5.2,

2,8,3 Method

The method of test is described in par, 3,3.1b, Interim Pamphlet
20-20, TECP 700-700, 11 April 1966,

The firing schedule is contained in Table 2,8-I,
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Table 2,8-1, Low Temperature Schedule

Rds Ammunition Type?
Trial Fired Guns
No.b Buffer Per Gun® I to 6 7 to 9 10 to 12
1 Std and 160 Repeat cyclic rate-of-fire test,
Redesigned
2 Std 200 A A c
3 Redesigned 200 B A C
4 Std 200 C B D
5 Redesigned 200 D B D
6 Std and 160 Repeat cyclic rate-of-fire test,
Redesigned
7 Std 200 D A C
8 Redesigned 200 C A C
9 Std 200 B B D
10 Redesigned 200 A B D
11 Std and 160 Repeat cyclic rate-of-fire test,
Redesigned
d12 Std and 160 Repeat cyclic rate-of-fire test,
Redesigned

agee explanation, Table 2,3-I,
bExcept for trials No, 1, 6, 11, and 12, which are fired in an uninter-
rupted exercise, all other trials are divided into 100-round cycles,

two hours apart, A 2-hour (minimum) conditioning period is also observed
between each 200-round trial,

CWeapons are removed from the chamber for maintenance after trial No,

3, 6, 9, and 11; no other lubrication or maintenance is provided,

drired under normal ambient conditions following cleaning and lubrication,

2.8.,4 Results

The results of the four cyclic rate-of-fire tests are summarized
in Figures 2,8-1 through 2,8-16, The individual rate-of-fire data are
contained in Appendix I,

The functioning data are summarized in Table 2,8-1I, page 110,
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Fire, Rds/Min

xxx = Gun No, 737114
ooco = Gun No, 735086
950 %tk = Gun No, 737142

1750-

et

6550
X

Cyclic Rate of

550— V <t
* (Eighth trial not
recorded, Gun No. 7371L42)
1 2 3 4 5 6 7 8
S/A R/A S/B R/B s/c R/C s/D R/D
Trial No,

S/A = Standard buffer while firing M193, ball propellant ammunition.
R/A = Redesigned buffer while firing M193, ball propellant ammunition.
S/B = Standard buffer while firing M193, 8208M propellant ammunition.
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.
S/C = Standard buffer while firing M196, ball propellant ammunition.
R/C = Redesigned buffer while firing M196, ball propellant ammunition,
S/D = Standard buffer while firing M196, 8208M propellant ammunition.
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.

Figure 2.,8-1, Cyclic Rate of Fire Test During Initial Phase of Low Temperature Test

for Three M16A1 Rifles.
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Fire, Rds/Min

Cyclic Rate of

Gun No, 73764l

XXX

coo = Gun No, 737993

Figure 2.8-2. Cyclic Rate of Fire Test During Initial Phase of Low Temperature Test
for Three M16Al Rifles.

950 #R% = Gun No. 738329
850
75Q__§t\\
550 //'“\ e
v \J
1 2 3 4 5 6 7 8
S/D R/D s/c R/C S/B R/B S/A R/A
Trial No,
S/A = Standard buffer while firing M193, ball propellant ammunition,
R/A = Redesigned buffer while firing M193, ball propellant ammunition,
S/B = Standard buffer while firing M193, 8208M propellant ammunition.
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.
§/C = Standard buffer while firing M196, ball propellant ammunition,
R/C = Redesigned buffer while firing M196, ball propellant ammunition.
S/D = Standard buffer while firing M196, 8208M propellant ammunition.
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.
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xxx = Gun No, 745075
ocoo = Gun No, 745214
950 #hft = Gun No, 739498
1850
750
© (Ninth trial not
recorded, Gun No. Th521L])
5
=
5650 2N\
e
“ -
ol
i
h M [
550 §P7 *
s 3
-1}
]
&
ot 1 2 3 4 5 6 7 8
o S/A R/A S/B R/B S/A R/A S/B R/B
3
Trial No.
S/A = Standard buffer while during M1393, ball propellant ammunition.
R/A = Redesigned buffer while firing M193, ball propellant ammunition,
S§/B = Standard buffer while firing M193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.
Figure 2.8-3, Cyclic Rate of Fire Test During Initial Phase of Low Temperature Test
for Three M16Al Rifles.
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Fire, Rds/Min

xxx = Gun No. 168u86

cco = Gun No. 748046

950 ®k% = Gun No. 749967

850

© (sixth and e aéﬁht trials not recorded,
Gun No. T

* (Second, Third, Sixth, Seventh, and Eight trials

not recorded, Gun No. T49967)

750

650 : \\\k/////, \\\Er///
550 !/,////AT\\\\\\\ 1////’0

PGB
4

Cyclic Rate of

1 2 3 o 5 6 7 8

s/c R/C S/D R/D s/C R/C s/D R/D
Trial No,

$/C = Standard buffer while firing M196, ball propellant ammunition.

R/C = Redesigned buffer while firing M196, ball propellant ammunition.

S/D = Standard buffer while firing M196, 8208M propellant ammunition.

R/D =

Redesigned buffer while firing M196, 8208M propellant ammunition.

Figure 2.8-4, Cyclic Rate of Fire Test During Initial Phase of Low Temperature Test

for Three M16Al Rifles.
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*%XX = Gun No., 735086

ooo = Gun No, 737142

950 #f% = Gun No. 737114
850 . e — .
i‘
I
!
750 i
4 (Sixth and eight trials not i
’Q‘ recorded, Gun No. 737142) !
'5
§esc o
= v A
4
el
L
! /
550N
o S N7 w;t
X
U
(o]
i
&
o 1 2 3 y 5 6 7 8
73 S/A R/A S/B R/B s/C R/C S/D R/D
-
[& )
Trial No.

S/A = Standard buffer while firing M193, ball propellant ammunition.
R/A = Redesigned buffer while firing M193, ball propellant ammunition.
S/B = Standard buffer while firing M193, 8208M propellant ammunition.
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.
8/C = Standard buffer while firing M196, ball propellant ammunition.
R/C = Redesigned buffer while firing M196, ball propellant ammunition.
S/D = Standard buffer while firing M196, 8208M propellant ammunition.
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.

Figure 2,8=5, Cyclic Rate of Fire During Secocnd Phase of Low Temperature Test for
Three M16Al Rifles,




XXX Gun No. 73764l

ooco = Gun No, 738329

Gun No. 737993

950 dhk

1850

750—

Rds/Min

4
B
550— <

L")

o]

L]

)

3

2 1 2 3 i 5 6 7 8
o S/D R/D s/cC R/C S/B R/B S/A R/A
3 '

Trial No.

S/A = Standard buffer while firing M193, ball propellant ammunition.
R/A = Redesigned buffer while firing M193, ball propellant ammunition,
S/B = Standard buffer while firing M193, 8208M propellant ammunition.
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,
s/C = Standard buffer while firing M196, ball propellant ammunition,
R/C = Redesigned buffer while firing M196, ball propellant ammunitionm,
S/D = Standard buffer while firing M196, 8208M propellant ammunition.
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.

Figure 2.8-6, Cyclic Rate of Fire During Second Phase of Low Temperature Test for
Three M16Al Rifles.
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Fire, Rds/Min

Cyclic Rate of

XXX Gun No, 745075

ooo = Gun No, 745214

950 ##ft = Gun No, 739498
850—
© (Eight trial not recorded, i
Gun No. T5075) 5
* (Eight trial not recorded, |
Gun No. T39498) |
750-

b :\\/\

SN /f\
\\\ W
550———-~—~------%/// /’*\\\V

> 1‘-x\\i

1l 2 3 Yy 5 6 7 8
S/A R/A S/B R/B S/A R/A S/B R/Bi
Trial No. |
S/A = Standard buffer while firing M193, ball propellant ammunition.
R/A = Redesigned buffer while firing M193, ball propellant ammunition. i
| S/B = Standard buffer while firing M193, 8208M propellant ammunition. |
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.

Figure 2.8-7. Cyclic Rate of Fire During Second Phase of Low Temperature Test for
Three M16Al Rifles.
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xxx = Gun No, 168486

oco = Gun No., 749967

950 4%h = Gun No., 748046

856

750- o e s g

© (sixth, seventh, and eight
trials not recorded, Gun No. TH9967)

=
o X
"?-.. 650 /& /x\ s 1o
L]
2 Z:::::E*watgjfﬁ%ﬁ%/// \\\\\ \\\\\\\\k////i::::jiiiziiquz::
Q
£
ol
L ¥\\“\\\

550

o
\\“a:r// \\\\k/////

Lol 3
(o]
s _ _
= 3t 2 3 M 5 6 7 8
o s/c R/C S/D R/D s/c R/C S/D R/D
3

: Trial No.

’ S/C = Standard buffer while firing M196, ball propellant ammunition.

5 R/C = Redesigned buffer while firing M196, ball propellant ammunition.
S/D
R/D

Standard buffer while firing M196, 8208M propellant ammunition.

Redesigned buffer while firing M196, 8208M propellant ammunition.

Figure 2.8-8. Cyclic Rate of Fire During Second Phase of Low Temperature Test for
Three M16Al Rifles.
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‘i§§%

8
R/D

Figure 2.8-9. Cyclic Rate of Fire During Final Phase of Low Temperature Test for
Three M16A1 Rifles.

®xx = Gun No, 735086
ooo = Gun No, 737114
B850 wRd = Gun No, 737142
850
|
* (Fourth, Sixth, and Seventh trials
got recorded, Gun No. 7371Lk2) i
750 :
- ZN 2\ A
o
3 /4
2l / *
&
el
) \
550 1S \\E(//
Y
o
9 ) 2 3 Y 5 6 7
= S/A R/A S/B R/B s/c R/C S/D
>,
. Trial No,
S/A = Standard buffer while firing M193, ball propellant ammunition.,
R/A = Redesigned buffer while firing M193, ball propellant ammunition.
S/B = Standard buffer while firing M193, 8208M propellant ammunition.
i R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.
§/C = Standard buffer while firing M196, ball propellant ammunition.
R/C = Redesigned buffer while firing M196, ball propellant ammunition.
| §/D = Standard buffer while firing M196, 8208M propellant ammunition.
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.
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Cyclic Rate of

xxXX = Gun No. 737641

ooco = Gun No, 738329

950 *#%% 2 Gun No, 737993 ~
© (Eighth trial not recorded, Gun No.
738329) i
» * (Fourth and sixth trdels not recorded, |
Gun No. 737993) .
850-
750

550
1 2 3 m 5 6 7 8l
S/D R/D s/cC R/C S/B R/B S/A R/A
Trial No.

S/A = Standard buffer while firing M193, ball propellant ammunition.
R/A = Redesigned buffer while firing M193, ball propellant ammunition.
S/B = Standard buffer while firing M193, 8208M propellant ammunition.
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.
S/C = Standard buffer while firing M196, ball propellant ammunitionm.
R/C = Redesigned buffer while firing M196, ball propellant ammunition.
S/D = Standard buffer while firing M196, 8208M propellant ammunitiom.
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.

Figure 2.8-10., Cyclic Rate of Fire During Final Phase of Low Temperature Test for
Three M16Al Rifles.
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xxx = Gun No. 745075

ooo = Gun No, 739498

—---~ AR 3 Gun No, 745214

B e e e e e
(7]
o

LT,
(=]

(Pourth, sixth, and eighth trials not recorded,
Gun No. TH5075)

: (Third through eighth trials not recorded,
Gun No. 739498)
i750 - * - o 2 kel a PSP, T I, ST R P | N _,_‘;

LILLIW, LUUL LIl, O LA LIy (=77 S L0 S W 2 8 V) 8 G T g - s § L g )
recorded, Gun No. Th521k)
%
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650 *\\5 1
* ;
BSG -’ iy At o e A Al i i 5, .
" |
o
L]
p 1
o :
s 1 2 3 Y 5 6 7 8
< S/A R/A S/B R/B S/A R/A S/B R/B |
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[&]

Trial No.

S/A = Standard buffer while firing M193, ball propellant ammunition,
R/A = Redesigned buffer while firing M193, ball propellant ammunition.
S8/B = Standard buffer while firing M193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,

Figure 2.8-1l, Cyclic Rate of Fire During Final Phase of Low Temperature Test for
Three M16A1l Rifles.
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; Figure 2.8-12. Cyclic Rate of Fire During Final Phase of Low Temperature Test for
| Three M16ALl Rifles.
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ooco = Gun No, 748046 :
B50 #wh% = Gun No. 749967 =
Bs0 b et e = .
(Fourth, sixth, and eighth trials not
recorded, Gun No. 168486)
© (Eighth trial not recorded, Gun No.
L8046 )
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S
E Trial No.
AN 10 s | |
i S/C = Standard buffer while firing M196, ball propellant ammunition. é
1 R/C = Redesigned buffer while firing M196, ball propellant ammunition. |
| S/D = Standard buffer while firing M196, 82084 propellant ammunition. i
@ R/D = Redesigned buffer while firing M196, 8208M propellant ammunition. E



Fire, Rds/Min

Cyclic Rate of

Figure 2,8-13, Cyclic Rate of Fire Test After Cleaning and at Normal Ambient
Following Low Temperature Test for Three M16Al Rifles,

xxx = Gun No., 7371llu
ocoo = Gun No, 735086
950 kit = Gun No, 737142
850 /%\\
/ M
750 e e - _ o .‘
i =
.:‘
650 -~
550
1 T !
1 2 3 u 5 6 7 8
S/A R/A S/B R/B s/C R/C S/D R/D
Trial No.

S/A = Standard buffer while firing M193, ball propellant ammunition,

R/A = Redesigned buffer while firing M193, ball propellant ammunition,

§/B = Standard buffer while firing M193, 8208M propellant ammunition.

R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.

§/C = Standard buffer while firing M196, ball propellant ammunition.,

R/C = Redesigned buffer while firing M196, ball propellant ammunition.

§/D = Standard buffer while firing M196, 8208M propellant ammunition,

R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.
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®xx = Gun No. 73764l
ococ = Gun No. 738329
950 #h% = Gun No, 737993

1550

l A A N
4! T '
3
| | | .
‘g: | J A ]
9l ! 2 3 4 5 6 7 ’
=21 s/p R/D s/c R/C S/B R/B S/A !
=
|5 B

Trial No.

S/A = Standard buffer while firing M193, ball propellant ammunition.
R/A = Redesigned buffer while firing M193, ball propellant ammunition.
S/B = Standard buffer while firing M193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,
S/C = Standard buffer while firing M196, ball propellant ammunition.
R/C = Redesigned buffer while firing M196, ball propellant ammunition.
S/D = Standard buffer while firing M196, 8208M propellant ammunition.

R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.

i Figure 2,8-14, Cyclic Rate of Fire Test After Cleaning and at Normal Ambient
Following Low Temperature Test for Three M16Al Rifles.
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; XxxX = Gun No. 745075
i
i ooo = Gun No. 739498

850 wif®t = Gun No. 745214
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! 1 2 3 4 5 6 7 8
g{ S/A R/A S/B R/B S/A R/A S/B R/B
O
! Trial No.
i
S/A = Standard buffer while firing M193, ball propellant ammunition.
R/A = Redesigned buffer while firing M193, ball propellant ammunition,
S/B = Standard buffer while firing M193, 8208M propellant ammunition, %
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition. i

Figure 2.8-15. Cyclic Rate of Fire Test After Cleaning and at Normal Ambient
Following Low Temperature Test for Three M16Al Rifles,
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. Figure 2,8-16. Cyclic Rate of Fire Test After Cleaning and at Normal Ambient
| Following Low Temperature Test for Three M16Al Rifles.

xxx = Gun No., 168486
coo = Gun No., 748046
B50 fedt = Gun No, 749967
laso e ——
1750 ///f/
& \\\E(//x :
e
: //
« [650— . i
3 4 / |
- /
: //
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e 3
550 S —— ]
~ A
U /V q‘ i
(o]
2 ‘ |
3 | S bl e
A 1 2 3 4 5 6 7 8
= s/c R/C s/D R/D s/cC R/C S/D R/D
&
Trial No.
S/C = Standard buffer while firing M196, ball propellant ammunition.
R/C = Redesigned buffer while firing M196, ball propellant ammunition.
S/D = Standard buffer while firing M196, 8208M propellant ammunition.
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.
1
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284S Analxsis

Under this extreme low-temperature environment, the redesigned
buffer consistently provided rates of such a low level that functioning
performance of the weapons was clearly inferior to the performance of
the same weapons when fired with the standard buffer, This degradation
in performance is noted, notwithstanding the fact that the redesigned
buffer eliminated a large and significant number of failures to fire,

Due to the low level of reliability, only 112 successful rate
trials were obtained at -65°F with the redesigned buffer, 32 short of
the attempted 144 trials, Of these trials, 103 were below 650 rounds
per minute (the lowest rate for a continuous 20-round burst was 493
rounds per minute and none were above 850 rounds per minute, The record
for the standard buffer in 136 trials was 62 trials below the minimum
level and one above 850 rounds per minute,
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2.9 EXTREME-ATTITUDE FUNCTIONING TEST

2.9.1 Objective

a. To evaluate the performance of the M16Al rifle with a re-
designed buffer when firing various types of ammunition in
a number of hand-held positions,

b. To compare the above performance with similar firings employ-
ing the standard buffer,

2.9,2 Criteria

Same as par. 2.5.2.

2,9.3 Method
The firing positions are identified in paragraph 3.3.10i, j,
m, n; Interim Pamphlet 20-20, TECP 700-700, 11 April 66. Rifle
Nos, 1 through 6 only are fired.

The firing schedule is contained in Table 2,9-I.

Table 2.,9-I, Tunction Test Schedule

Rds
Trial Firing Fired Ammunition Type?
No. Buffer Position Per Gun Guns 1 to 6
1 std bl e 40 A
2 Redesigned Biwye 40 B
3 std b e 40 C
4 Redesigned b - 40 D
5 Std b . 40 D
6 Redesigned b . 40 C
7 std b . 40 B
8 Redesigned b . 40 A
9 Std and Normal 160 Repeat cyclic rate-
redesigned of-fire test,
10 Disassemble, clean, and lubricate.
11 to 20 Repeat trials 1 to 10€,
21 to 30 Repeat trials 1 to 104,
31 to 40 Repeat trials 1 to 10°€.
41 Std and Normal 160 Repeat cyclic rate-
redesigned of-fire test.

gSee explanation, Table 2,3-1,

lland held, +80° elevation, semiautomatically,
gland held, +80° elevation, automatically,
oland held, -80° depression, semiautomatically,
Hand held, -80° depression, automatically,
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2.9.4 Results

The initial and final cyclic rate-of-fire data are shown in
Figures 2.9-1 through 2.9-4. All of the individual cyclic rate-of-fire
data are contained in Appendix I.

The functioning data are summarized in Table 2.9-II,
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_ gyp;ic Rate of

xxx = Gun No, 735086

= Gun No, 737114

o

o]

o
I

%% = Gun No., 737142
i
H
850 N
750
!
1650 A
550
_ | | i ]
; 1 2 3 L4 5 6 7 8
S/A R/A S/B R/B s/cC R/C S/D R/D
Trial No.
5 CLD e = ; S O e Soovn 2
. S/A = Standard buffer while firing M193, ball propellant ammunition.
R/A = Redesigned buffer while firing M193, ball propellant ammunition.
S/B = Standard buffer while firing M193, 8208M propellant ammunitionm.
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.
S/C = Standard buffer while firing M196, ball propellant ammunition,
R/C = Redesigned buffer while firing M196, ball propellant ammunition.
S/D = Standard buffer while firing M196, 8208M propellant ammunition.
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.

! Figure 2.9-1, Initial Cyclic Rate of Fire Test at Normal Ambient During Extreme

Attitude Functioning Test for Three M16Al Rifles.
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§ Trial No.

|

% S/A = Standard buffer while firing M193, ball propellant ammunition.

é R/A = Redesigned buffer while firing M193, ball propellant ammunition.
} S/B = Standard buffer while firing M193, 8208M propellant ammunition.
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.
S/C = Standard buffer while firing M196, ball propellant ammunition.
R/C = Redesigned buffer while firing M196, ball propellant ammunition.
S/D = Standard buffer while firing M196, 8208M propellant ammunition.
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.

Figure 2.9-2. Initial Cyclic Rate of Fire Test at Normal Ambient During Extreme

Attitude Functioning Test for Three M16Al Rifles.
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xxX = Gun No. 735086

ooo = Gun No, 737142

- #dt = Gun No, 737114 - - - i

. =7 N
A N,
~g- 7 RN

[ \\’74:4 \\ N
=1
o
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] | ]
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2 | | |
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b S/A R/A S/B R/B s/cC R/C S/D R/D
(&

Trial No.

S/A = Standard buffer while firing M193, ball propellant ammunition,

R/A = Redesigned buffer while firing M193, ball propellant ammunition. !
S/B = Standard buffer while firing M193, 8208M propellant ammunition. i

R/B = Redesigned buffer while firing M193, 8208M propellant ammunition.

$/C = Standard buffer while firing M196, ball propellant ammunition. i
R/C = Redesigned buffer while firing M196, ball propellant ammunition.
S/D = Standard buffer while firing M196, 8208M propellant ammunition.

R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.

Figure 2,9-3. Final Cyclic Rate of Fire Test After Cleaning and at Normal Ambient
Following Extreme Attitude Functioning Test for Three M16Al Rifles.
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Gun No, 73764l
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ooo Gun No. 737993
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A~

Yol Gun No, 738329 _
/ /?R\\
y 42
.’.II ,”’ A \
B50 : = .} // \\ , /r \
.I'. i s 4 .‘ /'I |
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Trial No,

S/A = Standard buffer while firing M193, ball propellant ammunition.
R/A = Redesigned buffer while firing M193, ball propellant ammunition,
S/B = Standard buffer while firing M193, 8208M propellant ammunition,
R/B = Redesigned buffer while firing M193, 8208M propellant ammunition,

§/C = Standard buffer while firing M196, ball propellant ammunition.
R/C = Redesigned buffer while firing M196, ball propellant ammunition.

S§/D = Standard buffer while firing M196, 8208M propellant ammunition.
R/D = Redesigned buffer while firing M196, 8208M propellant ammunition.

Figure 2.9-4. Final Cyclic Rate of Fire Test After Cleaning and at Normal Ambient
Following Extreme Attitude Functioning Test for Three M16A1 Rifles.,
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2.9.5 Analysis

All of the cyclic rate-of-fire trials were conducted with the guns
at a normal attitude and at normal ambient conditions. Among 120 trials
with the redesigned buffer, 15 trials were helow 650 rounds per minute
and two trials above 850 rounds per minute, The record for the standard
buffer was no trials below €50 rounds per minute and 50 trials above
850 rounds per minute.

The performance data in Table 2,9-II demonstrates to a remarkable
degree a critical sensitivity of the M16Al1 rifle when equipped with the
standard buffer, During the conduct of this subtest, 276 failures to
fire occurred and the following observations were noted:

a. All but two of the failures to fire occurred during automatic
(3=-round burst) mode,

b. All but one of the failures to fire occurred with the standard
buffer installed,

c. Approximately 63 per cent of the failures to fire occurred
with lot LC12177, 16 per cent with lot TW18166, 12 ner cent
with lot LC12081 and 9 per cent with lot TW18001,

d, Considering all failures to fire that occurred, 193 were at
+80° elevation, 75 at -80° depression, and 8 at 0° elevation
during cyclic rate-of-fire trails,

e, A total of 168 of the failures to fire occurred during the first
40 rounds of firing and immediately after cleaning,

f. Lot LC12177 was always fired first in each exercise immediately
after cleaning and the standard buffer was employed first before
being exchanged with the redesigned buffer.

g. All rounds which failed to fire were later successfully fired
under normal conditions in a gun not under test,

Additional firings were conducted with gun No, 737641 and ammuni=
tion lot LC12177 to confirm that failures to fire would not occur
immediately after cleaning with the redesigned buffer installed at both
extremes of elevation and depression, No failures to fire occurred
during this exercise.

While the degree of sensitivity of the M16Al rifle (standard
buffer equipped) to extreme attitude firings was amply demonstrated, a
precise explanation of the deficiency remained beyond the scope of this
test, It should be pointed out however, that all six test guns at this
point in their "1life'" were firing their highest average cyclic rate of
fire and, in addition, the two extreme attitudes tested only permit
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hand-held and not shoulder support of the rifle, It can be speculated
that a more pronounced rearward motion of the gun in recoil results and
this factor, combined with high rates of fire, may have increased the
severity of 'bolt bounce" which has been attributed as the major cause

of failures to fire, In comparison, the redesigned buffer substantially
reduced the firing rate and the internal inertia weights may have reacted
exactly as intended by design; i.e., moving forward after initial carrier
impact to provide a second impact to the carrier and completing carrier
closure before the hammer contacts the firing nin,

2,10 ACCELERATED RATE TEST

2,10,1 Objective

To determine the effect on cyclic rate of fire of the MI6Al rifle
as a result of firing 140 rounds as rapidly as possible (seven 20-round
magazines are issued with each rifle),

2,10.2 Criteria

Same as par., 2.3.2,

2.10,3 Method

Cyclic rates of fire are recorded for each 20-round magazine,
Rifles No. 7 through 12 only are fired. The firing schedule is con-
tained in Table 2,10-I,

Table 2.10-I, Accelerated Rate Schedule

Ammunition Type?

Trial Rds Fired Guns
No.P Buffer Per Gun© 7 to 9 10 to 12
1 Std 140 A C
2 Red. 140 A C
3 Std 140 B D
4 Red., 140 B D
3

See explanation, Table 2,3-I,

DA minimum cooling period of 15 minutes is observed between trials.
€All rounds are fired automatically in 20-round bursts, attempting to
fire the 140 rounds as rapidly as possible,
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2.10.4 Results

The cyclic rate of fire data are shown in TFigures 2.10-1 through
2.10-8, The individual cyclic rate of fire data are contained in Appen-

dix I.

The functioning data are summarized in Table 2,10-II,

Table 2.10-II, Summary of Malfunction Data for
Accelerated Firing Test

Ammuni-
tion Total Malfunctions by Buffer Modelb Total
Gun Lot Rds FFR BOB FF=1 Mal=
No. No. Fired® Std Red, Std Red, Std Red, funct
739498 LC12177 280
TW18166 280 2 1 3
745075  LC12177 280 1 1
TW18166 280
745214 LC12177 280 2 2

TW18166 280
748046  LC12081 280
TW18001 280
749967  LC12081 280 1 1
TW18001 280
168486 LC12081 280
TW18001 280

o

Totals 3 0 1 2 1 0
3360 3 3 1 7

gEach gun was fired 140 rounds with each lot and buffer combination,
All firing done in full automatic mode in 20-round bursts,

LC12177, standard buffer: 3 } 3
LC12177, redesigned buffer: 0
TW18166, standard buffer: 1 } 3
TW18166, redesigned buffer: 2
LC12081, standard buffer: 1 }
LC12081, redesigned buffer: 0 [ !
TW18001, standard buffer: 0
TW18001, redesigned buffer: 0 % E_
Total 7
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Figure 2,10 - 1. Cyclic Rate of Fire Test During Accelerated Firing
for Three MLAAL Rifles with Standard Buffer and Ammunition Lot LC 12177.
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Figure 2.10 - 3. Cyclic Rate of Fire During Accelerated Firing
for Three M16A1 Rifles with Redesigned Buffer and Ammunition Lot IC 1217T7.
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Figure 2.10 - 4. Cyclic Rate of Fire During Accelerated Firing
for Three MLGAL Rifles with Redesigned Buffer and Ammunition Lot LC 12081.
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Figure 2.10 - §. Cyclic Rate of Fire Test During Accelerated Firing
for Three MLAALl Rifles with Standard Buffer and Ammunition Lot TW 18166.
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for Three MLA6AL Hifles with Redesigned Buffer and Ammunition Lot TW 1800l.
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2,10.5 Analysis

The test was conducted to observe the effect on the level of
cyclic rate of fire as a result of high gun temperatures induced by rapid
firing, The average time to fire each 140-round cycle was 44 seconds,
ranging from 34 to 59 seconds. The rate data in Figures 2,10-1 through
2.10-8 show the following general characteristics:

a, With the standard buffer, high initial rates of 879 to 972
rounds per minute were maintained with little change during
140 rounds of firing with the lots of ammunition loaded
with WC846 propellant. Some increase from initial rates,
approximately 25 rounds per minute occurred when the IMR8208
propellant lots were fired,

b. With the redesigned buffer, the rates for all lots increased

approximately 75 to 100 rounds per minute from beginning to
end of test,
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2.11 DYNAMIC DUST TLEST

2.11.1 Objective
a. To evaluate the performance of the M16Al rifle with a rede-
signed buffer when firing various types of ammunition during
a severe dust environment,
b. To compare the above performance with similar firings
employing the standard buffer.
2.11.2 Criteria
Weapon assembled with redesigned buffers shall perform equal
to or better than weapons assembled with standard buffers,

2.11,3 HMethod

The method of test is described in paragraph 2.11.2a of Reference
2. Rifle Nos. 7 through 12 only are fired.

The firing schedule is contained in Table 2.11-I.

Table 2.11-I. Dynamic Dust Test Schedule

Rds Ammunition prea
Trial Fired Guns
No.D Buffer per Gun® 7 to 9 10 to 12
1 Standard 140 A C
2 Redesigned 140 A C
3 Standard 140 B D
4 Redesigned 140 B D

a5ee explanation, Table 2.3-I.

The weapons are cleaned and lubricated at the beginning of test and
after each trail.

CThe cyclic rate of fire is measured during the firing of the first,
third and final magazine in each trial; the second and fifth magazines
are fired in 3-round bursts, and the fourth and sixth magazines semi=-
automatically.
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2,11.4 Results

The results of the cyclic rate-of-fire tests are summarized in
Table 2.11-II and the individual cyclic rate-of-fire data are contained
in Appendix I.

The functioning data are summarized in Tables 2,11-III and
2.11-1V,

Table 2.11-II. Cyclic Rate-of-Fire Data During Dynamic Dust

Magazine Buffer Gun No.
No. Model 73 5 21 804 8486

Lot LC12177 Lot LC12081

1 Std 944 996 930 4899 926 944

3 Std 825 838 799 863 - 844

7 Std 834 bgsg bgls  2gse  bgel  Dbgg3

1 Red. 845 784 791 832 825 737

3 Red. 707 718 747 737 a799 710

7 Red. b737 726"~ 1737 780 822 %
Lot TW18166 Lot TW18001

1 Std 879 871 791 900 859 921

3 Std 593 775 3655 791 a719 770

3 std 654 643 678 825 - 816

1 Red. 723 657 690 764 750 2671

3 Red. 664 633 690 690 693 -

7 Red. be2g 2bsgo 696 678 758 3740

2Due to a stoppage, the rate was measured for ten continuous rounds.
DThe firing was conducted after the dust test was stopped as a result
of a difficult-to-clear malfunction,
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Table 2,11-III.

During Dynamic Dust Conditions

Summary of Performance Characteristics

No. of
Total Rds to
Time Final
Time to Final  Total No. Stop-
to First Stoppage ''Open- Type of Rds page
Mal- or End Bolt" of First Type to First or
Gun function, of TeStB Time, Mal- of Final Mal- End of
No. min:sec min:sec? min:sec® function Stoppage function Test
Standard Buffer
Ammunition: Lot LC12177.
739498 0:80 2:04 1:39 FF1l - 80 140
745075 2:26 2:26 1:59 FX FX 101 101
745214 1:06 2:21 2:09 FF1l FF 60 80
Ammunition: Lot TW18166.
739498 0:55 2:17 1:53 FF1l - 60 140
745075 0:55 2:22 2:02 FF1 - 60 140
745214 1:16 3:20 2:57 FF1 - 60 140
Ammunition: Lot LC12081.
748046 0:41 3:13 2:55 FF1l - 20 140
749967 0:16 2:51 2:47 BOB FF1 33 40
168486 0:43 1:04 0:53 FF1l BOB 60 8l
Ammunition: Lot TW18001.
748046 0:33 1:45 1:26 FF1 - 40 140
749967 0:29 1:31 1:21 FF1 BOB 40 61
168486 0:29 1:30 1:11 FF1 - 40 140
Redesigned Buffer
Ammunition: Lot LC12177.
d739498 1:47 3:19 2:57 FF BOB 62 107
d739498 - 2:33 1:58 = - . 140
745075 2:06 2:56 2522 BOB - 101 140
745214 1:01 1:47 FF1 FX 60 80

1:58

/

2J ans
[

See footnotes on page 134,
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Table 2,.11-II1 (Cont'd)

No, of
Total Rds to
Time Final
Time to Final Total No. Stop-
to First Stoppage  '"Open, Type of Rds page
Mal- or End Bolt" of First Type to First or
Gun function, of Test Time, Mal- of Final Mal- End of

No. min:sec? min:secb, min:sec® function Stoppage function Test
D

Ammunition: Lot TW18166.

739498 0:23 2:24 2:02 BOB BOB 21 101
745075 0:58 2:56 2:32 FFl FF 60 120
745214 0:18 2:38 2:11 FF1 - 20 140

Ammunition: Lot LC12081.

748046 0:46 2:16 1:53 FF1 - 60 140
749967 0:35 2:33 2:13 FF1 - 40 140
168486 1:26 1:32 1:03 FF1 BOB 100 126

Ammunition: Lot TW18001.

748046 0:56 1:58 1:39 FF1 - 60 140
749967 0:49 1:13 0:56 FF1 - 80 140
168486 0:02 1:03 0:59 FF FF 15 58

4Time to first malfunction, as well as time to final stoppage or end of
test, starts when first round is fired,

PThe final stoppage was a malfunction which, because of the difficulty in
clearing, made it necessary to stop the blowing dust; "end of test"
signifies successful firing of 140 rounds during continuous (dynamic)
dust application.

C"Open-bolt" time is the total time the bolt was rearward and the chamber
exposed to blowing dust; open-bolt time occurred during magazine changes
and during the clearing of malfunctions.,

An extra trial with this gun was inadvertently conducted.
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2,.11.5 Analzsis

The cyclic rate-of-fire data show that the dynamic dust environ-
ment does not significantly slow the M16Al rifle in rate of fire,
although a high npumber of stoppages and malfunctions are induced by the
dust. It was judged that the vast majority of stoppages would not have
been eliminated by greater energy in the forward moving bolt., The
initial rates of fire also demonstrated a continued high-rate level
which appeared typical with the guns in this test which had been fired
more than 8500 rounds. The highest single rate of fire, 996 rounds per
minute, was recorded in the dynamic dust test with gun No, 745075.

The data in Tables 2.11-III and 2,11-IV show that the guns
equipped with the redesigned buffer met the test criteria standard of
"'equal" performance; in 25 attempted trials of 140 rounds, seven trials
were successfully completed with each of the buffers.

Following the 11 trials which were not completed due to stoppages
which were difficult to clear, an attempt was later made to finish the
firing to a total of 140 rounds for each gun., Malfunctions occurring
during these exercises were not counted in Table 2.11-IV. During these
trials, which were conducted without further application of dust, 13
failures-to-extract occurred, all of which were cartridge-rim shears.
Four occurred with the redesigned buffer, three with lot LC12177 and
onc with lot TW18166, and nine occurred with the standard buffer,
three with lot LC12177 and six with lot LC12081., This was the first
significant occasion of failures to extract occurring in any of the
subtests. As was noted in the inspection test, none of the test weapons
had chromeplated chambers, which might have alleviated this problem to
some degree,
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2.12 SALT-WATER IMMERSION

2.12,1 Objective

To evaluate the performance of M16Al rifle with a redesigned
buffer when firing various types of ammunition during high-temperature -
high-humidity conditions following salt-water immersion,

2.12,2 Criteria

Same as par. 2,11.2,

2,12,3 Method

The method of test is described in par. 3.3.5, Interim Pamphlet
20-20, TECP 700-700, 11 April 1966.

The firing schedule is contained in Table 2.12-1,

Table 2.12=-I. Salt-Water Immersion Test Schedule

Rds. Ammunition Type?
Trial Fired Guns
No. Buffer Per GunP T to 3 7 to 6 7 to 9 10 to 12
1 Redesigned 300 A C B D

agee explanation, Table 2,3-I.
bThe cyclic rate of fire is measured for one 20-round burst each firing

day.

2.12,4 Results

Test results are summarized in Tables 2,12-II and 2.12-II1 and
in the following paragraphs.

Up to the fifth day of high-humidity and high-temperature storage
following salt-water immersion, it was possible to complete most of the
scheduled firings on the first, third, and fifth days without resorting
to any restorative action, although the number of malfunctions was high,
During and following the fifth day, a number of restorative or remedial
actions were attempted to permit scheduled firings on the eight and
tenth (final) days to continue. Because the remedial action was experi-
mental in nature and not always equally applied to each gun, the
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malfunctions beyond the fifth day are recorded but not included in the
final malfunction totals in Table 2,12-1I, The following observations
were made during the test:

a.

b.

d.

€.

During the 10-day environmental exposure period, all guns
were stored with a round in the rifle chamber, a 19-round
magazine in place and the dust cover closed.

During the firing on the fifth day, and for the remainder of
the test, it became necessary to wipe the ammunition with a
cloth and reload the ammunition in a magazine which had been
disassembled and also wiped with a cloth., This was
necessary as the action of the magazine followers had become
extremely sluggish and in many cases the rounds were loose
and not under spring tension in the magazines. Gun No.
738329 was removed from test on the fifth day when it became
impossible to retract the bolt., Other problems experienced
with this gun are discussed in par, 2.12,5.

On the eighth day, water from a canteen was liberally used
in an attempt to rinse away salt and the accumulation of
corrosion and fouling on five of the guns. In addition,
the chamber was wire-brushed on two guns using water as a
cleaning agent, During the firing on the eighth day, a
failure to extract was experienced on the first round fired
(the round stored in the rifle chamber) with 9 of the 11
guns remaining in test. In four instances the failure to
extract was cleared by manually cycling the bolt and in five
instances the cartridge-case rim sheared and a cleaning rod
was required to remove the fired case.

As a result of the first-round failures to extract experienced
on the eighth day, firing on the tenth day was not initiated
until the chambered round (round stored in the rifle chamber)
was first manually extracted and ejected without attempting

to fire the round. In addition, all the ammunition was

washed in water to remove salt deposits in the rim of the
cartridge cases and at the neck joint of the cases, These
deposits had not been removed during the wiping operation

on the fifth day.

Firing was then completed on the tenth day, but only after
the majority of the guns had been liberally rinsed with
water and in some instances water and a wire brush were used
to clean the rifle chamber,
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2,12,5 Analxsis

The original test plan criteria stated definite levels of
performance against which the MI16Al rifle equipped with a redesigned
buffer was to be evaluated, The criteria was changed in the letter of
approval for the test plan (Reference 4) to read as stated in par. 2,12.2,
However, with only 12 test weapons and four lots of ammunition to be
fired, it appeared essential to fire a minimum of three guns with each
lot in the salt-water immersion test. As the salt-water immersion test
is usually considered a destructive test, it was not feasible to attempt
to rebuild the guns and refire with the standard buffers and the per-
formance level of M16Al rifles equipped with the standard buffer is
not known,

Perhaps the most useful information in the test, particularly
applicable to combat use, can be summarized as follows:

a. Firing of the M16Al rifle and its ammunition immediately
after inadvertent immersion in salt water can be done
without loss of effectiveness. No malfunctions occurred
with any of the 12 test guns during the first day of firing.
However, prior to firing, the bolt must be retracted and the
barrel depressed to insure that no water remains in the
rifle bore.

b. While firing can still be accomplished without any prior
maintenance on the third day following immersion, it can
only be done with a significant degradation in effectiveness.
Fifty malfunctions occurred during the firing on the third
day in this test.

c. If the weapons and ammunition are not cleaned by the fifth
day, it is unlikely that attempted firing will be success-
ful and first-round failures to extract will render most
guns inoperative.

d. The following corrective steps during combat use should be
taken as soon as possible when the M16Al rifle and ammunition
have been immersed in or exposed to salt water, and when
normally prescribed disassembly, cleaning, and lubrication
of the weapon cannot be performed.

(1) Rinse the gun, magazines, and ammunition with clean,
salt-free water, and dry with a cloth., If practicable,
disassemble and clean the magazine and clean the
chamber with a wire brush, If water is unavailable,
wipe the items with a dry cloth.
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(2) Do not attempt to fire any chambered round after it
has remained in the rifle chamber more than 12 hours;
replace the chambered round with a clean round andl

destroy the chambered round.

(3) Repeat the above procedures on each subsequent day
until complete disassembly and cleaning and lubrication
can be performed.

During the conduct of the high-temperature test, the exterior
finish on the upper receiver of gun No. 738329 became noticeably worn
and bright, This loss of protective finish gradually increased through
the subsequent subtests and, during the salt-water immersion test, the
receiver became so severely corroded that it was clearly unserviceable,
Figure 2,12-1 shows the damaged receiver and Figure 2,12-2 shows a
receiver from the same production lot, No. 737993, which was subjected
to the same subtests as was the damaged gun. Note that although the
upper receiver of gum No. 737993 shows relatively little wear, the
protective finish on the charging handle has completely worn off. The
finish on the charging handle of gun No. 737641 was also worn in a
similar manner but the charging handles on the remaining guns showed
only moderate and normal wear.

During the conduct of the low-temperature test, five new stain-
less-steel dust covers were installed on five of the rifles at the
request of the project manager. These covers were then used in all
subsequent tests., Figure 2,12-3 illustrates the condition of the
standard-steel covers and the stainless-steel covers following all
tests including salt-water immersion., The stainless-steel covers were
judged to be an improvement over the standard covers as they were some-
what more impervious to rust and corrosion,
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2,13 AMMUNITION CHARACTERISTICS

2,13,1 Objective

To determine the characteristics of the test lots of ammunition
which pertain to buffer mechanism performance.

2,13.2 Criteria

a. At +70°F, the average chamber pressure of M193 and M196
cartridges shall not exceed 52,000 psi and the average
chamber pressure plus three standard deviations shall not
exceed 58,000 psi (Reference 5, par. 3,10; Reference 6,
par. 3.12).

b. The average port pressure of M193 and M196 cartridges
shall be 15,000 # 2000 psi (Reference 5, par. 3.11; Reference
6, par. 3,13).

2,13.3 Method

Port and chamber pressure measurements are obtained with 20
rounds of each test lot of ammunition with the ammunition temperature-
conditioned at +70°F, The tests are repeated with the ammunition
temperature-conditioned at -65°F and +155°F,

2.13,4 Results

The test results are summarized in Table 2.,13-I and the
individual data and the ammunition acceptance data sheets are contained

in Appendix I,
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Table 2,13-1, Summary of Port and Chamber Pressure Measurements
for the Test Lots of Ammunition

Ammuni=- Port Pressure, psi Chamber Pressure, psi
tion Test Data Test Data
Temp, °F Avg Std Dev  Acc Avga Avg Std Dev Acc Avgi

Ammunition Lot: LC12177.

+160 b1s34s 250 14595 b44445 919 47090
+ 70 C11780 403 14400 d43215 1304 48700
L. 65 €11520 340 14170 £41400 2336 42765

Ammunition Lot: TW18166.

+160 b14055 389 14720 351225 1641 49000
+ 70 €11650 447 14170 48580 1260 51300
- 65 €12515 479 13420 £45140 1778 47500

Ammunition Lot: LC12081%,

+160 13600 355 13485 48060 1476 45110
+ 70 €12400 304 13700 d43950 958 47000
- 65 13155 328 13520 42980 2599 43165

Ammunition Lot: TW18001.

+160 bj4190 311 14160 b49950 1490 47500
+ 70 €11465 336 14140 g47055 1750 47600
- 65 €10880 414 13450 45040 2798 46200
Reference Ammunition Lot: LC-Y-5,56=501,

+160 b15055 402 47555 2705

+ 70 €12720 255 14700 d42730 2887 46100
=6k €12775 275 f44410 3800

3pata from ammunition acceptance sheets.

bThe data were obtained during a single day of firing for each
designated letter.

CThe data were obtained during a single day of firing for each
designated letter,

dThe data were obtained during a single day of firing for each
designated letter.

€The data were obtained during a single day of firing for each
designated letter.

fThe data were obtained during a single day of firing for each

designated letter.

8The following is quoted from the ammunition acceptance sheet for Lot
LC12081: "Ammunition contained herein was originally withdrawn from
Lot 12073 and 12074 for additional ballistic evaluation for trace
performance,'
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2.13.,5 Analxsis

The data for the reference lot of ammunition in Table 2.13-I,
at +70°F, show differences of +980 psi between test record values and
assessed values for port pressure and +3370 psi for chamber pressure.
If these "corrected" values are applied to the +70°F pressure results
for the four test lots of ammunition, then all four lots meet chamber
pressure criteria while only lot LC12081 meets the port pressure
criteria,

The IMR 8208 propellant-loaded lots exhibited relatively high
chamber-pressure characteristics at +70°F; approximately 10 per cent
higher than the WC846 propellant-loaded lots., No similar significant
difference was noted when comparing port pressures and there appears
to be no correlation between port pressure variations and previously
observed cyclic rate-of-fire characteristics for the lots of ammunition
tested.

148



APPENDICLS

SECTION 3.

iST DATA

- TI

APPENDIX I

a-9sL a=-vis a-689 =999 a-0SL 9-869 V=S8 V=6L8 V=£68 a=zzl a=Lvl a=LzL *pay 8
a-L¥8 a-<oL a-8sL f1-108 9-L68 4-80% V-££6 V=LE6 V=596 (1-808 a-.98 a=vv8 pas L
2-9SL =29 2-00L V=SLL V-8¢8 V=vGL f=-9ZL q-g€SL f=0LL J-SSL J=16L J-L9L *pay 9
2-908 2-90L 2-TLL V-£S8 V=596 V=tv8 f1-v08 a-0%8 =976 J=0v8 2-806 J-658 Pas S
a-€zL a1-99S a-0z9 =029 a=L¢L q=459 J-6SL J-18L J-sz8 =899 a-6vL a-¢£2L *pay 4
a-£18 a-<v9 a-zz.i fq=L9L =188 a=vbL J-158 0-L68 J=6¥6 f=v6L f1=LL8 =158 P3IsS €
J=L¥L J=219 J=6L9 Y=¢sL Y=tvv8 ¥=SLL a-1¢L a=zss a-zo8 V=964 V=£58 V=628 ‘pay Z
D648 2-94L J=¢8L v-0£6 Y=266 Y=r06 a-¢<z8 a1-688 a-9Z6 Y-£68 V=556 V=6v6 Pas T
*A3tpruny y3Ty :UOTITPUC)
*g*z :*oN ydeaBexeq 1591
a-vvi a-v19 a=-g£vo9 g-969 f=LgL a-£69 V=8¢% V-€L8 V=698 a-069 a-otL 1=969 ‘pay 8
a-Lve a=st1e a-669 g-808 f1-£98 =208 V=688 V=L¥6 V=ZL6 a-g8L a=-vee a-vos8 Pis &
ol 4 %1 I=LZO 2-969 V-818 ¥=LS8 V=808 a=00L a=62L a=vvL 2=L9L J=¢LL o=8LL *pay 9
2-906 0-099 J-STL Y-£68 V=616 V=GL8 =164 a-0ve f-¢£98 okt 441 J-£98 D=Z8 Pis 9
a-169 a-v9s a-88s 4-459 a=viL a-6¥9 2-8SL 0=98L J-264L 4-629 4=SL9 9-Z19 ‘pay 4
a-¢£98 a=L£9 a-zi9 4=0LL =608 q=6SL J-sZ8 J-L¥8 2-6L8 a=L2L 4-66L =LZL Pas €
J-€8L 2-08S 2-£v9 Y=6SL V=208 V-£8L a-zre a-6v9 a=v89 V=29L V=661 V=2SL ‘pay Z
D-£88 0-8¢£9 2=20L V=498 V=ZvG6 V=Lp8 a=gzL a=vvL a-66L V=188 V=126 V=028 Pis 1
*Sutaty jusTqWy UOTITPUO)
*¢*z :t*oN ydexBeaeq 159
O8¥891 LO966TL orogvL ATA A SLOSYL B6rEEL [iYAR WA COGLEL 19LSL rdd FANA AR FAYI QR0SSL 1a33ng *oN
*oN un9 1BTIL
*paustsapay = ‘*pay *querredoxd Treq ‘o6TW f180Z1DT 301 = 3
‘PiEpUEIS = P1S *juerradoxd gpzg ‘£6TW fQOT8TIML 301 = §
*juetTedoad 80z8 ‘96Th fTOOSTIML 201 = q *querradoxd TTEq ‘€6TW fLLTZIDT 201 =V

(*autzedeuw punol-(z U0 IO0F UTW/SPI UT ST 23eX YYdBY)
B1B(] 9aTJ-3J0-0238Y OTT24) TENPIATPU]

I-1



a-6SL a-=009 a=80L a-L59 g-£0L q-££9 Y=608 V=0r8 V=-£68 a=Ls9 a=gLl a=91L ‘pay 8
a-0¢6 a-8LL a-£88 4-s28 a-148 a-26L Y-¥ve V=S16 ¥-=088 =808 a-<£68 a-£98 P3s L
J2-£98 J-6SL 0-808 V=528 V=598 V=808 =069 A=EvL A-€8L J-Z8L D-5Z8 J-0v8 ‘pay 9
0-0¢%6 = J-658 V-v06 V=756 V-LL8 4-6SL a-ves f-¢L8 D=v6L J-168 J-gL8 P3S S
a-8o0s a-999 a-91L a-0L9 4-8¢L g-209 J=6SL J-zve 0-£68 a-¢0L A-88L 4-6SL ‘Y ¥
a-s16 = a-818 a=LLL q-£58 g-=59L ol 474 D-£98 J-016 f=L9L a-£98 g-918 P3sS €
J-L88 J-6¢SL o-g18 ¥=SZ8 V=-£98 Y=v6L a-£89 a-0gL a-628 Y-pee Y-L68 V=¥06 ‘pay z
J-2Z6 J-SLL J-€L8 ¥=9G68 V=696 V=tv8 a=01L a-sz8 a-g8e V-L68 Y=6v¥6 = P3S T

*4,5ST+ ‘sinjeradwsl ySTH uOTITPUO)
*g*z :*oN ydeiBeaeqd 1S3l

a-81L e a-z19 4=629 4-969 4-899 V=L9L V=v8L ¥=908 a-9+v9 a-90L a-989 Py 8
q-g8ge - a-gvi g=L9L 4-6¢8 4-6SL V-£8L v-1¢8 V=LV a-0zi a-108 a=LgL P3s L
J-8LL = =014 Y-1vL V=18L V=6¥L 4-069 =669 g-8¢L J-61L J-gSL J-vel ‘P 9
2-196 X J-808 Y-918 Y=S16 V-8¢£8 a-vvi g=L9L 4-908 J-v9L J-£98 J2-18L P3s S
a-ive = a-cv9 4-629 4-90L a=Ly9 J-L9¢L J-1gL D-SLL =459 a-91L q-v69 ‘pay v
a-¢£68 a-z19 a-8LL 4-SLL a=Lv8 a-16L J-16L J-808 2-¥v8 g=SLL q-L28 q4-0LL P3S €
J-818 2=619 J-¢2L V=29, V=808 V-L9L a-0gL a-90L a-€SL V=SLL V=808 V=¥6L *pay Z
J-186 J-6ZL J-6L8 V=926 ¥=Z.6 Y=t06 a-16L a-918 a-vve V-SL8 V=926 V=698 Pas T

*Sutity jusTqUy :UOTITPUO)
*c*z :*oy ydexBeied 31s91

a-0.9 a-0ss a-969 A-599 a=LEL 4-899 Y-66L V=LiP8 V-£68 a-999 -8SL a=vvi ‘pay 8
a-v¥6L a-zio a=v6L 4-¢LL g-L98 9-€8L V=808 V-£68 ¥-v06 a=ziL a-ove a=66L P3S L
J-91L 2-1v9 J-0SL V=164 ¥=02Z%8 Y-v6L a-8v9 4=29L 4-68L I=vvL 0-98L D=v8L ‘pay 9
J-bve 0-61L J-sze V=6L8 V=0£6 V=L¥8 g-91L g-£18 4-£58 =164 0-6S8 J-g18 PiS S
a-s8L9 a-o0ss a-ot1s 4-099 g-ZsL a-£v9 0-ggL J-16L J-¢S8 a-£v9 q-0gL a-11L ‘pad 14
aq-918e a-0s9 . Q-g£8L g-264L 9-£98 9-68L 0-ZSL J-1¢8 J-£98 4-2SL q4-0z8 a=SLL P3is €
AnSSL J-009 I=L¥L ¥=88L V=628 V=SLiL a-6.9 a=viL a-voL V=9LL Y=918 V-918 ‘pay 4
D-€L8 D-899 J-6Z8 V=£68 V=L£6 V-£98 a=9zL a-0iL a-808 V=908 V=6L8 y-£eg P3is T

*A3tpTumy y3tH uOTITPUO)
*g*z :*oN ydeaBeaeq 1S3l

98891 LO6EYL ovostrL A A4 SLOSEL 8616SL [i¥4%: ¥ ITTAYA 1voLSL ra-AVANA PILLEL 9805%L Jajing *ON
*oN ung TerIL

1-2



a1-989 a=Lzoe a-v19 =729 1-899 4-L09

=189 2=80L (3 f=tidh (7 =<9 =999 g4=90L ‘pay v
a=-ove a=90L a=9zZL g=6TL g=808 4-989 2=6¢L J-SLL J=SLL a=LvL f=LvL =028 Pas £
2-7ZL J-¢£r9 0=999 V=91L V=S9.L Y-£69 a-689 a=-90L a=61L V=LZL V=904 Y=16L ‘pay 4
J-808 I-8LL 2-6Z8 V-<Z8 V=vS6 ¥=98L a=6SL =908 a-s18 V=LLB Y-0v8 V=S€6 Pas 1

*4,0Z+ '31s91 BurInoj :uUOTITPUO)
*;*z :*oN ydeadexeq 1soL
a=-voL a=-0v9 a-099 g9-629 =269 A=96L V=8LL V=SLL v-vee a-=909 =669 a=z.L9 ‘pay 8
qa-zis a-Lvl a=s9L g4=SLL g-808 =98, V=88L Y=SZ8 V-L¥8 a=LgL a-zos a=9sL Pas L
=854 J-91L 2-90L V=6vL V=6SL Y=vvL g-599 q4-2.9 a-0SL J2-669 J=9bL 8 St A *pay 9
J-158 J-19L J-16L V=8 V-L88 V=Z¢8 a=g€L q4-7SL =028 2-0LL 2028 2164 Pis S
a-9zL a-099 a-1z9 g=L19 4=SL9 4-6¢9 o-ziL I=vbL I=v6L a-1.S a=v69 a=zv9 ‘ray 14
a-ovs a-ove a-ssé a=¢LL g4-66L a=18L 2=vaL =164 J-z¢8 f1=0gL A=v6L a=vvL *pas €
J2-0LL 2=T1L J2=61L V=LvL V=S9.L V=29, (-889 1-869 a=8LL V=LSL Y=29L V=6SL ‘pay 4
J2-6¢6 0-€8L J-62Z8 v-¢£88 V-Zv6 Y=L68 a-gLLl a-118 1=c98 V=028 V-£68 V=128 Pas T
*Sutary JUSTqUY UOTITPUO)
*q*z :*op ydexBeaeg 13531
a-vg9 a-vzo a-899 9-08S =989 f1-8¢S V=8¢R V=918 V=-S88 a=ots a=vvil a-9¢L ‘pay 8
a-8¢s8 a-gsL a-118 -6¥L q-608 a=LTL V=628 V=¢L8 Y=v06 1-£Z8 a=Lv8 a-£88 *Pas L
2=L9L J-£¢L 2=29L V=SLL V=808 V=Z5¢L fa=¢2L 1=-€69 =184 J2=66L J-6Z8 0-808 *pay 9
J-1£8 2mSSL J-SZ8 V=TL8 V=216 Y=pes8 =29 =164 f1-¢S8 J-18L J-sZ8 J=v6L Pas S
a=vis a=z.L9 a-069 a4-v9s 1-169 a-2vs J2=19L J-9LL J-¢98 =119 =169 -89 *pay 14
a-918 a-zLL a-918 g=-¢ZL q-zZ8 g4=¢ZL 2=L9L 2-908 J-£98 f=9¢L 4=98L =194 Pas €
J-€2L J=19L J=SS¢L V=1vL ¥=608 V=Z1L (1-889 a-vs9 a=66L V=v08 V=628 V=628 ‘pay Z
2-SLL =Lyl 0-608 ¥=908 Y=v06 V=08L a=-oLL =808 a-¢£88 V=8¢8 V=906 V=L98 Pas 1
*4,55T+ ‘aanjeradusy y8ty fuoTITPUO)
9*z :*oN ydexBeaeq 31Sal
98¥891 LO6EVL 9yQ8hL P12SPL SLOSYL 86168L GZEREL COGLEL A8LTAYA A FANA ANVAYA 0g0SEL Jazing “oN

*ON un9 Tetx]

1-3



a-£6S a-9vs a-vise g-2LS g=009 a-zvs ¥=0LS v-£0L V=999 a-sLs a=voo a-sg9 ‘pad 8
a-789 a=6.9 a-689 a-viL a=LZL g-££9 Y=LLS V=E£¥L v-12Z6 a-6v9 a=s99 a=st1s P3sS L
=799 J-159 2-¥59 ¥-90L V=969 ¥=599 a-£1S 4-06S a=vL9 0-7g9 J-££9 D-689 *pad 9
0-089 0-889 D-889 ¥=S9L V-v£8 V=2L9 4-995 a=zL9 q-808 0-089 2-¥L9 0=ST1L P3S S
a-L19 a-zz9 a-609 a-v09 =279 a-zvs InLSS J-vS9 J-90L 1-29% a=L19 4-L€9 *pay 4
a-689 a-g899 a=z.9 q-6¥9 9-61L a=vi9 2-029 2-0TL J-0gL 4-659 a-¥99 4-S1L Pis €
D=Es9 J=v¥9 J-6v9 Y-8L9 Y-669 ¥=299 a-LLS a-r1oe a=-v.9 ¥=999 Y-¥Li9 v=£ZL ‘pay 4
2-069 2-90L J-ZL9 v-ggL V=LV8 ¥-989 a-1se a-069 a-9zL ¥-91L Y=LEL Y=0LL P3S 1

*4,0z+ ‘3se1 Burnog uoT3Tpuo)
*z*z :i*op ydeaSeaeq 3sa9l

a-£29 a=909 a-z¢9 4-z09 a=L19 g-8¢S ¥-88S v=Z1iL V=9l a-119 a-6v¥9 a=00L ‘pad 8
a-v89 a-o00l a-ziLoe =69 f=g€L a-zv9 ¥=229 V=8SL V=164 a-099 a-8.L9 a-£0L P3sS L
J-bS9 J=vS9 J-LS9 Y¥-289 V=S1L V=v99 q-£0S a-c£9 A-8L9 J-259 J-859 J-569 ‘pad 9
J-069 2-8L9 J-£69 Y-£0L V=Zv8 Y=069 a-v09 4-00L a-9ZL =589 J-01L J-0¢L P3s S
a=v09 a=L19 a-18s 4-£65S a-v19 i o bl 441 J-8L9 J-8.9 4-£6S 4-£59 a-vL9 *pay 4
a-989 a-999 a-999 4-0.49 a-¢eL g-209 J-209 D-ggL J-£9L fA-£0L -804 A-9ZL P3s £
=259 J=L¥9 0-259 V-v89 v-=11L ¥=¥99 a-=zo9s a-s99 =40, Y=61L V-91L V=£69 ‘pay Z
I=v1L J-0%L -89 V=6ZL V-8¢£8 ¥-989 a1-629 a-Lgl a=9sL Y-£€L v=59L ¥=98L P3sS 1

*4,0Z+ ‘31se3 Bur(noj :uOTITPUOD
*;*z :*oN ydexSeaeq 1531

a-069 a-L09 a-68S 4-£6S 4-629 g-S¢€S V=LLO V-£ZL V=G8SL a-06S =999 a-z.Lo ‘pay 8
a-9tL a=069 . 0a-LL9 4-569 g-0LL 4-vS9 Y=21L Y=0LL ¥=Z9L a-£69 a-ggL a=0LL Pas L
J-21L J-LS9 J-659 V=669 V=26L V=689 4-029 a=-v99 4069 J-999 I=¥L9 J2-01L ‘pad 9
I-S¥L J=61L J-0%L Y-9ZL V=498 Y=L9L A-£0L A-LEL 4-0gL i 474 obd § 74 J-66L P3s S
98¢891 LO66YL 9¥Q8YL 1A AN A SLOSYL 86Y6SL SYARSHA SG6LSL IS TAYA A4 VAN PILLSL 980S8L Ia33ng *oN

*ON ung TerIy



a-69s - a-L6s > f1-€185 = V=279 ¥=-209 V-L29 oy a-ovs a-v+s ‘Pay 8
a-zv9 - a-L09 g-Z6S q4-v9s f1-6SS V=069 V-8L9 V=2Z1L 1-899 a-619 a-z19o Pas L
D-18S = 2-90S V-S¢S v-18S Y-0SS f1-29S a-0¥S f1-£29 > 2-6¥S o bl $ %41 ‘pad 9
=499 2-909 2-909 Y-££9 Y-8.9 Y-829 1-609 1-9LS f1-0L9 J-18S 2-1t9 -0 Pas S
a-69s a-9¢s 1-zss q-S2S q-9¢S f-Z€S J-2LS 2-009 J-0¢£9 a-8¥S f-S6S a-£6S ‘pay 14
a-999 1-999 a-0z9 -9.S f1-98S f1-$9S J-£59 2-¥59 J2-20L 1-999 g9-<£89 f1-8L9 P1s €
2-29S J-ZLS 0-9¢ZS Y=-9¢S V=SS v-8¢S a-v8s a-9ss a-vs9 ¥-9¢£9 Y-229 Y=L59 ‘ped Z
J2-+29 2-009 2-08S Y=-299 Y-S69 Y=1S9 a-8s9 a-+09 1-569 Y=90L V=<0l vY=01L Pas T

*4,59- ‘aaniprodwsl MOT 1UOTITPUOD

*g*z :*oN ydeaBexeq 3sal
a-£6S = = - f1-28S 1-90S V-26S V=109 V-LS9 = a-zvs a-88s ‘ped 8
a-<v9 - a-609 g-£95 f1-0¢9 f-0¥S V-8.9 Y-069 Y-999 a-<Ls a-949 a-<££9 Pis L
J-18S - = V=-09S y-28% ¥=-Z5S a-5¢S a-c6v f1-8SS J2-9¢S 2-92S J-LSS ‘payd 9
0-0T1¢L 2-21L 2-08S Y-199 v=-c€L Y-1+9 =148 -85S qa-v<9 2=209 J-£0L 2-6%9 Pas S
a-Lzo 1-86S a-1zs g-zvs f1-+9S a-0%S 2-91S J=v1s J-16S a-vSS f1-L6S a-019 ‘Pay v
a-969 = a-06S q-0¢9 f-899 f-S99 2-v09 2-£6S 2-999 f1-S¢9 f1-20L f-Z89 Pas b
J2-v19 - J-Lzs Y-9¢¥9 ¥-999 V=219 a-L.Ls a-+vi19 a-vs9 Y=099 V-0t9 Y-¥89 ‘pad [4
J-6¢L J2-vZ9 okl 47 Y-808 V-S2Z8 Y-86L a=-LgL a-o0LL a1-98L V=128 Y=-L88 V-t¥8 Pis 1

*4,59- ‘eanieradwol Mo :UOTITPUO)

‘gz :°opn ydexBereq 3sel
a-<69 a-<6s a-ocL a-159 1-899 1-¥29 V-6SL V-8LL V=628 a-s99 a-voL a-LcL ‘payd 8
a-ovL a-6SL a-<zL a-9LL a-918 1-91L Y=18L V-0LL Y-6+6 a-<zi a-€sL a-L9L P1S L
2-L9L I=LEL J-6SL Y-£8L V=164 V-2ZLL G AA] f1-969 f1-9SL 2-62L =Lyl 2-9LL ‘Pay 9
A=ZLL J-68L =TS L Y=L¥B Y-LS6 Y=SLL 9-91L 1-¢<L qa-v06 J2-0€L L9l J-808 Pis S
a-<oL a-vos a-099 q-8+9 1-8.L9 a-L79 J-<¢L 2-2SL J-Z08 1-6v9 f1-80L a-<ZL Py 14
a-zsi a-<LL a-9zL 1-98L f-028 1-0ZL J-16L J-€LL J-0¢€6 fA-91L fa-0vL q4-98L Pis €
J-SLL 2-91L 0-8SL Y-8LL Y-808 Y-SLL a-01L a-zit a-sLL Y=$9L Y-08L V=628 ‘pay Z
2-218 J-808 J-98L Y-Zv6 VY=6v6 V=661 a-6SL a=sLL a-1z6 V-9LL Y=628 Y-£88 Pas T

*3uTITy JUSTQUY UOTITPUO)

*1°z :cop ydexBexeq 1S3l

98¢891 £966¢L  9p08pL PIZSYL SLOSYL 8665 L 6ZEREL S6GLEL 1¥9LEL r4AVAYA PIILEL 980SEL Iaz3yng *ON

*ON uny Teti]

I-5



I-ESY J-£2L J-608 9-96S q9-z0L a-91L ‘pay 14
J-50L J-808 J-LE6 1-SvL A-v6L a-118 P1s £
a=v.Ls a-vso a-8si V-LEL V=494 V-¥6L ‘pay Z
a-vvi a-SiL a-9z6 V-198 Y-126 V-L¥6 P3as 1

*Jutaity jusTqUY UOTITPUO)
*6°z :°op ydexdexed 1591

a-8L9 a-zis a-zs9 f-829 1-029 1-219 V-1vL Y-6SL y-£28 a-<6S a-969 a-069 ‘pay 8
a-g8os a-siL a-1s9 g-6SL a-v6L 4-6SL V=808 V-8£8 Y-0€6 a-g<€L a-16L a-16L P3s L
J-1vL J-90L 0-0¢gL y-0¢€L Y=t¥L Y-1¥L a-vz9 fa-8¢9 f-0gL 0-069 J-9S5L J2-1vL ‘pay 9
J-028 J-66L J-908 Y-808 v-£i8 y-5¢8 ik A VA 1-6vL fa-£98 I-L9L J-658 J-v¥8 P3isS S
a-v.9 a-8ss a-v09 g-85S a-0Ss f-9SS J=20L J-£0L J-v9. 1-88S g-£89 q=vL9 Py ¥
a-86L a-6SL a-9sL a-£TL A=-5GL 4-069 J-66L J-16L 2-926 a-v6L a-€LL a-8LL P3is k%
J=L¥L J-LTL J-91L V-9¢S V-1vL Y-61L a-vs9 a-vo9 a-9sL V=-29s V=494 V-0LL ‘rey [4
okt 4 41 0-808 J-918 Y-8SL Y-LL8 Y-8¢8 a-eoL a-¢9oL a-L8g V=978 V=126 Y=+06 Pis T

*8uTITI JUSTqUY UOTITPUO)
*g*z :*op ydexdeaeq 3ssl

- B = = = = = ¥-99S V=629 a-z09 a-£1s a-61s ‘pay 8
a-zie = a-zo9 9-995 f1-88S i V=1L V=bbL V=<8 r a-ov9 a-z99 P3s L
= = J-€1S - = = a-£2s = 1-18S = 0-91S 2-19S Py 9
J-v59 J-L19 0-899 Y-8£9 v-22ZL - a-v09 fA=LLS a-v1L J-619 0-899 J2-¥89 P3iS S
- a-+ss a-z¥s = = = J-$SS = o-v8s - f1-Z¥S H-895 ‘Pl 14
a-9¢9 a-+z9 a-z99 3 1-86S = J-099 0-98S J-LZL 1-£¢9 q-z.9 4-069 P3as €
0-609 J-¥ss J-528 ¥-995 V-£6S Y-8SS -85S a-10s a-18s V=965 V-88S V-£59 ‘Pay Z
J-599 J-6%9 2-099 ¥=069 V-0£L ¥-0T1L a-£s9 a-z.Ls 1-889 V=L0L Y-0£L V=808 P3is 1

*1,59- ‘aanjerodwoy MO IUOTITPUO)
*g*z :*opn ydexBexeq 153

28y8O1 _ [o66VL  OVOBPL  PIZSvi  SAOSvA  BGYOEL GZERSA  SGOASA  IpoASA  ZvILSL  PITAEL  9809Ef  I933nd "ON

‘ON ung TeTIL

1-6



V=-£0L V=894 V=918 a=v+9 a-voL a-069 ‘pay 8
Y-SLL V-LS8 Y-9S6 a-sLL a-908 a=-v6L Pas L
f1-¥09 q-859 a-L2L I-g€L 2-91L J-6SL ‘pay 9
q-01L f1-v9L =806 J-+08 J-¢S8 J-LS8 PisS S
J-6L9 2-92L J2-v6L f1-659 1-969 1-989 *pay 14
J-SLL J-SZ8 J-6¥6 fI-L¥L f1-v6L a-16L P1sS <
a1-8<9 a-099 a-vvl V=9SL Y-6SL Y=SLL ‘pey 4
a-198 a-£88 a-.88 V=158 V=+26 Y=$Z6 P1s 1

*8urxry juaTquUy :UOTITPUO)

*6°z :*oN ydexBeaed 1se]
Y-0¢€L V=661 V-£98 a-+99 a-ozL a-geL ‘pey 8
V=S8 YV-£88 V=126 a-L9L a-oze a-<is Pis L
a-£v9 a-L0L a-SLL J2-61L o ked 4 7 J-SLL ‘pay 9
1-0vL f1-208 g-s16 2-808 J-£88 2-206 PisS S
2-L0L J-6SL J-LS8 f1-£$9 f1-91L f1-0¢L Py 14
J-98L D-Zv8 J-6v6 f1-29L f1-SZ8 f1-918 P3isS €
a-£¢9 a-£69 a-sit Y-6SL v=-0LL Y-96L ‘pay 4
a-o0sL a-g8o0s a-9z6 ¥-£98 Y-LE6 V=66 Pis 1

*Butard jUsTqUY UOTITPUO)

*6°z :°oN ydeaSeaeg 1sel
V-£89 V=LbL Y-L¥8 a-609 a-s8.L9 a-zoL ‘pey 8
V-£8L Y-t¢£8 V-L¥6 a-viL a-9LL a-68L Pas L
f-v09 1-899 f-SSL 2-£69 J-S1L J-8SL ‘pay 9
f=-2L9 a-€LL f1-206 2-L9L 2-£98 J-€L8 Pis S

OR¥891 LOG6YL oy08YL A FA A cL0srL f6YESL (iY4%: 394 COGLSL 19L8L rA'AVANA PIILEL 980¢SL 1e313ng *ON

*ON ung Tetxl

I-7



J-S16 J-vZ6 J-6¥6 v-Zvo6 V-£86 Y=GL8 Pis L
J-L98 J-126 J=S¢€6 V-0£6 V-896 Y-£L8 P3sS 9
J-L9% J-806 J=vr6 V=926 V=6¥6 V=6L8 P3is S
J-£L8 J-€£88 J-Lt6 V=926 = Y=L68 P3is v
J-6S8 2-016 J-0t£6 V=926 Y=¥S6 V=206 Pis £
J-6L8 J-v06 J-6v6 V=66 Y-¥Ss6 V=016 Pis [4
J-6.L8 J-¥06 J-L56 = V=Z.l6 Y-=¥i6 Pis I

*SuTIT3 PalBII[IIVY UOTITPUOC)
*01°z :°'oN ydexdeieq 3sS3L

v-808 Y-Z08 V=428 a-1s9 a-£0L a-vvl ‘P 8
V=188 V-L88 V-=L¥6 (1-S9L a-918 a-s#8 P3s L
=689 4-Z0L a-vvi J-0¢L J-6SL J-v08 ‘pad 9
g-9LL 4-808 A-L88 0=68L 0-£98 0-806 P3s S
ol 4 A J-L9L 0-9SL 4-8¢9 4-91L q-0£L ‘pay 4
0-0Z8 0-L498 J-6v¥6 4-L9L a-v¥8 g-LS8 Pas £
a-¥s9 a-s69 a-L9L V-Z9L Y=v6L V=tvL "pad [4
a-SLL a-zg8 a-0¢6 v-126 V-£98 ¥-0L6 Pis 1

*BuTITy JUSTqUY (UOTITPUO)
*6*z :°oN ydexSeied 3sS31

V=v¥L V=164 Y=¥G6L a-v89 a-069 a-9zL ‘pad 8
V=918 V=L98 v-0¢6 a-£8L a-118 a-cze Pis L
a-Lv9 4-969 g-91L J-1vL J-0gL 2-0LL ‘Pay 9
f-£€L a-v6L g-£S8 J-808 =208 J-598 Pis S
J-069 I=L¥L J-£ZL a-€£v9 a-v89 a-069 ‘pay b4
J-g£5L J-918 J-LS8 g=vvL 9-z08 g-808 P31S €
a-9.s a-<££9 a-069 V-1vL V=ZSL V-=SLL ‘pey [4
a-zsi a=-SLL a-6z8 V-ve V=¥06 Y-926 P3S T

*ButaTy JUeTqUY UOTITPUOD
*6°z :°oN ydexdexed 3s3L

98¢891 LO66VL 9v08FL pIzsvl SLOSPL |6M6EL 6Z£8EL $66LEL I¥OLEL ZVILEL PITLEL 980SEL 13z3ng *ON
*OoN ung 1eTaL

I-8



J-£88 J-198 J-9s8 v-Si8 V=GS8 V-v¢£8 Pis L

J-vv8 J-£98 V=661 V=-8£8 V=58 Pis 3
Jd=vv6 J-926 J-668 V=0t6 Y=966 V=6 PisS T
*3sng UOTITPUO)
*11'z :°oN ydeideied 3sS3]

a=0gL a=evL a-6SL 4=6SL q-ZZL g4-LL9 ‘P L
a-91L a-zste a=ivs =1L 4=90L 9-<Z9 ‘Pay 9
a-stis a-<zL a-zeL g=ST1L 9-069 g4-<£29 ‘P S
a-90L a-<£69 a-viL 9-669 g-889 g=SLS ‘pay |4
a-<£69 a-s.Le a-soL 4-989 g-v89 a=-<vs ‘pay €
a-oe69 a-+s9 a-z.L9 g-999 g=-¢¢9 = ‘pay Z
a-LL9 a-989 a-vos 9-¥89 g-rS9 g=LSS ‘pay T
*BUTITI paleIa[adOy  UOTITPUO)
*01'z :‘'oN ydeaBeieq 1s9]

a-zve a-szg a-Lve 9=-608 4-698 a=-<vL Pas L
a-ozs a-Lss a-<zs 4=86L a-0ve H=zSL P3s 9
a-918 a=66L a=664 =964 g=-9¢8 a-LSL Pis S
a-1ie a-oze a-864 4=-SLL g-S18 =914 P3is 14
a-g8o08 a-918 a-<8L g4-0LL a-118 4-669 P3isS €
a-sos a-sos a-98L 4=6SL 1-908 1-00L P3isS Z
a-<zs a-1se a-vos 4-SLL =908 =914 Pis T
*8UTITy PIJBIATETOY  UOTITPUO)

*01°z :'oN ydeaBexeq 3ss]

0-£98 0-L68 J=-0v8 Y-L$8 L 2% V=908 Py L
J-528 J-698 J=LL8 V=S8 Y=t¢8 V=98. ‘P 9
J-7Z8 J-v¥8 - D-6S8 V=L¥8 v-€28 V=L9L ‘pay S
J-918 J-0z8 J-66L V-¢£18 V-=v08 V=LVL ‘pad v
0-68L J-208 J-S9L V=661 Y-164 V=-0gL ‘pay €
J2-6SL J-<LL =Lyl V=6SL V=v6L V-£69 ‘P Z
o bl 4 5 J-2sL J-6ZL V=LEL V-6SL V=2Zi9 ‘pay T
98v891 L966VL 9p08YL PIZShL SLOSYL Q6h6EL 625$8EL S66LEL 19vLEL ZhILEL VPITLEL 980SEL Iaz3ng *ON

"ON ung Teta]

I-9



a-ovL a-8SL a-8L9 4-969 4-08S 4-629 ‘Pay L
v a-<69 a-069 4-069 4-££9 a=-v99 ‘P €
a-1.9 a-0sL a-voL 4-069 q-L59 fA-£2L ‘pay 1
*1sng UOTITPUO)
*I11'z :'oN ydexBeaed 1sa]
a-918 - a-szs g-8L9 g=-£v9 a-vS9 P3Is L
a-6eLL = a-i6L g-559 4=SLL g-£65 Pas €
a-1ee6 a-6S8 a-006 a-16L a-1.8 g4-6.8 P3sS 1
*1sng :UOTITPUO)
*11°'z :'oN ydeadeieq 1S3l
- J-¢Z8 J-08L Y-L8L ¥=92ZL V=LEL ‘Pay L
J=01L J-664 JD-LgL V=LvL V=-81L V=L0L ‘pay €
J-LEL J-Sz8 J-z¢8 V=16L V-v8L Y-St8 Py 1
*1sng  IUOTITPUO)
*11°z :-on ydeaBexeq 13sal
98¥891 LI66YL St08bL y1esvs SLOSYL geheLl GTEBEL $G6LEL 19vLEL ZVILEL PITLEL 980S€L 1az3ng *ON
; *ON ung TeTI]

I-10



FRANKFORD ARSENAL
QUALITY ASSURANCE DIRECTORATE
AMMUNITION EWGINEERING DIVISION
REFERENCE AMMONITION ASSESSMENT REPORT

QAD Ni: 11-66 : : 23 November 1966

SUBSETT: Assessment of Cariridges 5.56M Reference. Drawing No. D10524633,
! Reference Lot Ho. IL{-¥~-556-501.

REFERINCE: b
1. The following is a summary of the daba:

A. Component Data

(1) Propellant

a. ‘Type WeBhe AL hhL89
b. Charge 27.% Gralms

{2) Pressure Cylinder Lot WO 252 (Chamber) and Lot FA LC-64
{3) Velselty Test Fixbture. Dwg. F1052WILS
(4) Chembex & Pori Pressure Tes% Fixture Dwg. F10524136. |

B. Ballistie Data

{1) Average Veloeity Results

a, Veloeity at 15 feel 3248 £,/ sec
Extreme Vexlaticn 102 £t/sec
Standard Deviaticn 28 %/ sec

{2) Average Chamber Pressure Results

a. Shert Pisten Veleeity 3226 £%./sec
Extreme Varlation 87 £%/sec
Standard Deviation : 23 £t/ sec

b. Chanber Presgsure b6,100 psi
Extrene Variaticn 6,800 psi
‘Steudard Deviation 1,800 psi

- (3) Average Port Pressure Resulis

. a. Port Prescure 1h,700 psi
Exireme Variation 1,300 psi
Stapdard Deviation 300 psi

1411



QAD No: 11-66 23 November 1966

C. Assessment Values

Veloeity at 15 feet 3248 ft/sec
Short Piston Veloeity: 3226 ft, sec
Chamber Pressure 46,100 psi
Port Pressure 14,700 psi

2. 'The foregoing assessment is effective immediately for subject
eartridge, 5.56mm Reference, Lot LC-Y-556-501.

EA. Ml ona

E. Al

Ch, Quality Engineering Branch
Quality Assurance Directorate
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;::scNTEO 13 June 67 LONTRACTOR: Fiv hams Cu. INC,
[i7v_packep 500,200 LAKE CITY APMY AMMUNITION PLANT CONTRACT NG, DA-A9-G10-AVG=3(A)
T3S OT4-G7 I (A0BE) INSPLCT 1UN RI.P\-IRY = 5.50MM P wix FA G5F
L . y| iteMm __ Crp.,Tracer, M196 PRIMEN LOT H0S. 10-136.127.136
N =L
FUNCTIONAL LOT NOS. P R Lot no.LC 12081
TLACER MIX R 2RG
~HCNS_cooe 4810.16.0217. 2. AZ.TY8] accerreo [ K] 157 Test [ IcuiTER Mix K 20C
PROUPLLLANT TYPE WC RLA
REJECTED ! i ReTesT | AL, NO. 4LARY
‘seec, no, MIL-C-060111gev. A/D waiver [ cis (Grs) 96 & 9K.7
I c0 oate 3/5/60 CASE- SYEEL si—J.__BHASE )
owG, NO, 10534193 HEADSTAMP (YR} [0 A7
igv B oate 8/27/65 Acccprance Date 19 June 67 DULLET JaC<eT  Gilding Me sl
FIRING TESTS TRACE NO,AGS. ! RECORD LiMIT
NU., TRACING ( SC0 YOS 10G § 8! 79
T 1259 160° -o50 NO. BULLET BURSTS (i [} 0
_+¥8E] PRESSURE 5 ND. ERRATIC FLIGHTS s 0 0
(ps1) . NG, MUZZLE FLASHES s o 0
s FIRED 20 10 10 50, gt WATERPRUGT TEST
AL CORD 47000 +5000| -1890 -3835 | NG, TVESYED NO, FAILED SPEC., LIMiT
ILIMIT = HAX 52,000 [+5,000 | »5,000 +5.000 i 50 1 3
(AvE = 3 SO 52000 DezscripTion OF DEFLCTS
LiMIT = MAX 58,000 1 Ctg., W/2 or more mouth Bubbles &7% PSI 30 s-¢
PORT PRESSURE
(psi)
ROS FIRED 20 10 10 20 BULLET EXTRACTION TEST (ues)
1RECOPD 137C0 +5 =215 - 180 NO. TESTED | SPEC. MIN. | NO, FAILED | MAX. | rin. |mEan
! 15,000 25 35 0 116 A3 tc4
LM T . = s o :
) 2,000 |*2,000 | *2,000 | -2.000 PERCURGLS NLTRATL TEST
JELCCITY ¢ 15 fFT b SRR NG, FAILED SPEC, Livi
\F3) { 50 n ) j
20 10 10 20 BASE CLOSURE SEAL TEST |
3175 +49 -15 -R8 N0, TESTED RO, FAILED SPEC. Liwiy |
3260%40] =250 | -250 -250 25 C 3 B
18.0 i VISUAL, GAGE & WEIGH [NSPECTICM
40 15T SaMbLE DATE
RDS . 280D SAMPLE
FIRED RECORD LIMIT CRITICAL{" HAJOR MINGR
i 2 200 vos ELY 3.26 5.0 AQL ¢ .04 .25 1.50
i ((MS) 50 1.20 4.0 4 DEFECTIVE
T ROS DEFLCT NO. & DESCRIPTICN 7007, T 77777
w4 CASUALTY FIRED RECORD LIMIT
5,56, XM16E1 - 1720 0K
|
CASUALTIES i
NONE
|
TCTAL i i 1
PACKING INSHCTION = CINTAINER CUNMTENT
HAJOR | MINOR
4 DEFICTIVE | 0L % | ¢ cereCTive AN 4
i 1.0 | 255
1 TOTAL AUTHORIZED ROS EXPENDED IN TESTS: !.ZGﬁ}
. HEMARKS: -

Ammunition contained herein was originally withdrawn

additional ballistic evaluation. for trace performance.

\/_/_cua\uw ASSURANCE REPRESENTATIVE 7..{;7/

Susee=i FoRa 73 (TEST)
& UUNE 19ch



‘Date Presented

CHIEF BALLISTICIAN TCAAR

3 e WGET i onlruclor: Federal Cartridge Corp
Guontity Packed or 13 wme ] TWIN CITIES ARMY AMMUNITION PLANT | Contract No.t r_5 rmi - o 7
TN Lo owtihemai b=l o INSPECTION REPORT - 5.56MM Primer No, w3t A
b fxi TEMERCS. DuSiom Traner 1340 [Primer Lot Nos. 3603
iFunctional Lot Nos, Lot No.__TW- LWE
i ; . Tracer Mix
AMCMS Tode | 319,07 ,021 Ta0 AL Accepted * 1st Test :] Igniter Mix
. Propellant TypeT 1 - [“f
Rejected :l Retest I A.l. No. (R
Spec. NA{TLw/l 01160 BIvANERd.O Waiver [:] Chg. (Grs) o7 '
ECO Date Case - Steel ] Brass XX
Owg. No. 51G53:293 . e Headstomp (Yr) 177
[Rev. a Date G=g7=l Acceptance Date__ %7 " Lui Bullet Jacket (:ilriiiyy Mpial
FIRING TESTS TRACE NO. RDS. | RECORD LT
m TRACING @ 500 YDS 1%
AMB 125° 160* -55° e s 7]
CHAMBER PRESSURE £
(3]
..os FIRED 20 10 10 20 T
e ¥ : —. = WATERPROOF_TEST P |
$ECORD gl |- ¥t A L NO. TESTED NO. FAILED SPEC, LiniT
LT - MAX . 52,000 + 5000 | + 5000 + 5,000 e ) 7 =il
n4G + 3 50 e s = DESCRIPTION OF DEFECTS
AT L MAX 58,000 S © e WNeck;
‘PORT FRESSURE | BT .". ]
__1psh) = - 7 AT
50, 3% | o N
- BULLET EXTRACTION TEST (Lbs.)
£ R
2usiie] | 900 = No. Tested SPEC. MIN. NO. FAILED | MAX. | MIN. | MEAN
15,000 ¥ : o 15 J 2| go i TD
2,000 2,000 | *2,000 .
s =2 MERCUROUS NITRATE TEST
A @ 15 FL __NO. TESTED NO. FAILED- SPEC. LIMIT
1FS) b = = .
v -k “ . P
> W) 10 20 2 20:
.14.86 T B =Iis BASE CLOSURE SEAL TEST
3 e | 20 | 20 77 NO, TESTED NO. FAILED SPEC. LIMIT
geTy 32,7 < M. 3
7 40 VISUAL GAGE & WEIGH INSPECTION
ACCURACY RDS 151 SAMPLE 25 oate  S=IlLY
INCHES) FIRED RECORD LMIT 2nd SAMPLE %
_¥EAN RADII @ 200 YDS s ER -"‘j" CRITICAL *| MAJOR MINOR
SCTION TIME_(M$) o~ £k kst AQL % 04 25 1.50
r'.kJCTloN & CASUALTY RDS % DEFECTIVE ay
; :s — s _szgg? RECORD LT DEFECT NO. & DESCRIPTION .
{RIFLE, 5.56MM, XM |
! i 1/72
CASUALTIES Lo |
TOTAL o
s PACKING INSPECTION - CONTAINER CONTENT
! MAJOR MINOR
o % DEFECTIVE AQL T o DEFECTIVE AQL 7%
o i 1.0 B 2.5
= AT RN : b ror:i aE:H-ORI:Z-;% RS EXPENDED IN TESTS: 17 70)
i feiled sm.ﬁcatims. Sgoond [ewla Accsioilce R
oF o ﬂ ST MEOT

< 'CHIEF, GOVERNMENT QA DIVISION

g
4
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—ontractor: Federal Cartridge Corp

'r;-"'csenlad gty 1)
3 fy 3007 TWIN CITIES ARMY AMMUNITION PLANT | Contract Nov- «_ - s cwvr o’

ucmhl'f Packed 5 .0 o) AT RO

i e o o] - INSPECTION REPORT - 5.56MM Primer No. -\.'_--
Je ITEM_ St 6. 50mm Batl #1393 Primer Lot N?s.. RN
LN 0GR 300 BTN

el Tot Nos.  ERS Lot No._ TW- 18166
Tracer Mix

o5 CoR T | Accepted [aiv) tstTew [ [Tomiter Mix
Propellant Type 1MR 8208
Rejected :‘ Retest | [AL No.X711 1

Gpec. Nowswr _-._oisiq_n Rev, frpiuil? Waiver D Chg. (Grs) 2,5 £265.7
‘ECO Date Case - Steel Brass (3ol
Dwg. No.mns-zgégz Headstamp (Yr) 2757
rr':-.r.? Date 9_17-(5 . Acceptance Date 12 May 2067 Bullet Jacket T12¢137 Mot
FIRING TESTS RAC [ MO. RDS. [ RECORD LImIT
NO. TRACING @ 500 YDS |
AMB 125° 160" -65° NO. BULLET BURSTS
: 1ABER PRESSURE - NO. ERRATIC FLIGHTS
P51} - MNO. MUZILE FLASHES
1D 30 10 10 20 WATERPROOF TEST
e LD LG O 270 | Wt MNO. TESTED NO. FAILED " SPEC. LIMIT
aaX 52,000 + 5000 | + 5,000 + 5,000 == o E
30 ol L00 DESCRIPTION OF DEFECTS
MaX 58,000
»7 PRESSURE
(#si)
23S FIRED e zﬁ:{ ‘:';‘r‘j"-{ BULLET EXTRACTION TEST (Lbs.)
RECORD 14,370 | 4230 +550 : No. Tested SPEC. MIN. MO, FAILED | MAX. | MIN. | MEAN
: 15,000 : o 35 o 921 56 | L
FH : - + - it
T 1000 2900 g ) MERCUROUS NITRATE TEST
VELOCITY @ 15 FT. NO. TESTED NO, FAILED = SPEC. LIMIT
: 1F9) o 8 T
RDS FIRED 20 10 10 20 _ =
il 3222 203 ¥2 =117 NO. TESTED BASE Cl;{C;SL:EEE: EALTE SPEC. LMIT
[crmary 3250 X 40 -250 -250 -250 : : ‘3 -
'$To DEV 26,9 =]
T 7 VISUAL GAGE & WEIGH INSPECTION |
TACCURACY RO0S 13t SAMPLE 2470 DATE _Cn.8-.67
((INCHES) FIRED RECORD LIMIT 2nd SAMPLE
[ IAEAN RADII @ 200 YDS o2 1,09 P CRITICAL | MAJOR | MINOR
ACTION TIME_(MS) ] 1.05 [ 04 25 1.50
a RDS % DEFECTIVE 0 .20
FUNCTION & CASUALTY _FIRED RECORD LT DEFECT NO. & DESCRIPTION
11HLE, 5.56MM, XMISEL [ 575 12/
i * o
k) =L
CASUALTIES ficne —
[
T0TAL L 12
PACKING INSPECTION - CONTAINER CONTENT
MAJOR MINOR
9 DEFECTIVE AQL % % DEFECTIVE AQL 7%
) 1.0 [§] 2.5
L TOTAL AUTHORIZED RDS EXPENDED IN TESTs; 1O 30
i AEMMARKS:

QOF

CH LISTICIAM TCAAP
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DATE FRESTNTED 4/24/67.

QUANTITY Packep 2,014,320

LAKE CITY ARMY AMMUNITION PLANT

CONTRACTOR; KEM ArMS (o,

INC,

CONTRACT NO, DA=-49-010-AMC-3(A)
Fsv_1305-926-3930-(A071) 7. % ISELCTION: REFORT, 1505000 PRIMER NO. 4] WiX_Fp 056
H— ITEM Cte,.5.56mm,Ball, MI193 PRIMER LOT NOS. |0-116 108-117
7R\ : 10-115  10-114 10-113
FUNCTIONAL LOT NOS. 78, Lot wo. _LC 12177
TRACER MIX
AMCMS cooe 4810, 16.0217.2.B1.Fy6§ AccerTen 1sT Test IGNITER Mix
. PROPELLANT TYPE WC B46
{ Reveceo [ ] Revest [  [A.L. No. 44660
reC. MO, MIL-C-9963D REV. A/ 2 waver [ cHG (GRS) 27. A
110 OATE 5/5/66 CASE= STEEL [ awass [
. w0, DI10523632 HEADSTAMP (YR) LC A7
LHLY D DATE 2/17/65 AcCePTancE DaTE _ 30 April 67 | BULLET JACKET " Gilding Meral
g FIRING TESTS TRACE NO.RDS, | RECORD LiMIT
NO. TRACING € 500 vps
ey 1259 | 1600 -850 NO, BULLET BURSTS L
PHE SSURE NO, ERRATIC FLIGHTS )
\Psi) NO. MUZZLE FLASHES ° Vo
LRED 20 10 10 20 WATERPROOF TEST
: 48700 +2350  -1610] -5935 NO. TESTED NO. FAILED SPEC. LIMIT
1 - wax 52,000 [+5,000 | +5,000 | +5,000 Y 3
: 350 54100 DESCRIPTION OF DEFECTS
IMIT = MAX 58,000
=BT PRESSURE
L (Ps1) 7
i205 FIRED 20 10 10 20 BULLET EXTRACTION TEST {Les)
{"ECORD 14400 | +455 +195| -230 NO. TESTED | SPEC, MIN. | NO. FAILED | MAX, | MIN. |MERN
..IMl'I' 15.0&) -, * * 25 35 0 97 50 73
! 22,000 172,000 {22,000 | 2,000 HERCURQUS NITRATC_TEST
vELCCITY @ 15 FT NO. TESTED NO. FAILED SPEC. LIMIT
(FS) 50 0 0
RDS FIRED 20 10 10 20 BASE CLOSURE SEAL TEST
{2£CORD 5231 +42 | -4 -116 NO. TESTED NO, FAILED SPEC, LIMIT
tT 3200440 | =250 =250 =250 3
i3 pLv 33.0 v
40 15T SAMPLE DATE
RDS 2ND SAMPLE
FIRED RECORD LIMIT CRITICAL| MAJOR MINOR
90 1.60 2.0 ADL 4 .04 .25 1.50
NS 50 1,25 4.0 % DEFECTIVE m
o RDS DEFECT NO, & DESCRIPTION
ALl At F1RED RECORD LT N SYSTEM EVATIIATION
iue, 5,56mM, XM16E1 720 0K :
Contractor Sample 2500 ] 0
il CASUALTIES !
NONE Government Sample 2500 3 [
- TOTAL
PACKING INSPECTION - CUNTAINER CONTENT
MAJOR MINOR
¢ DEFECTIVE AQL % % DEFECTIVE AL £
) 0 1.0 3.13 2.5
TOTAL AUTHORIZED ROS EXPENDED IN TESTS: T,1057
[SREEN-] 434
O 7)& / / // @
PAGE oF j“//‘-//-':/'/u-" - / /}'hf/

// QUALITY ASSURANCE REPRESENTATIVE

“HULC~] Foms 73 (TEST)
b JmE 1966

I-16

—



MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

—[ ; 5.56 MM Barrel

15t. (1nches) From Meas, lnaicated 1n QUL _of an inch,
Dear Face F?‘igsgf LANDS ,2190" Grooves .2235"
of Barrel |Suppressor Vert. | Hor, Vert. Hor.
2 20. 1 teop 7 VfcoonT [Aooldd Yeoan T
= 19.70 2.00 5 5 b7 Z
2 18,70 3.00 = 5 L0 40
% 17,70 ) 7 7 /0 pod
3 16.70 S.00 & 7 & &
™ 15,70 6.00 c b4 Z z
;5"'.1 11,70 7.00 Z 7 74
; 13.70 8.00 S 7 = 7z
t,,:{ 12,70 9.00 5 5 & g
AN 11.70 | 10.00 = 7 < 7
M,l 10.70 11.00 & [ 7 A
‘L 9.70 12.00 A Z 7 PG v
= AL 8.70 | 13.00 3= 6 A 3
SRNEON 7.70_| 11,00 c A c z
g 6.70 | 15.00 5 A 5 Z
st N[ |8 5.70| 16.00 5 5 7 &
2 Q - .70 | 17.00 7 7 Z &
o [ 3,70 | 18,00 7 gz 74 o
s 3.35 | 18,35 o Z 5% T
g 2,85 | 18,85 Z g S A
2,60 119,10 Honnk Ho008 |£000+ e 0nd
&
‘| BORESCOPE_REMARKS : 3 2
X Ol RIBER _HWoY  CHLoar7E 7R 7E7),
0N - To2EEHTLE Toole 4708 NS S7 A ZzLs Ay
gl R 2 DPECKERSING T Lred 7T AT 708 0LE, VAP riidsi/&
- G = LERVNGIRD Tim OLL G . WMTOLwFIFE L0EA 27~z rh)
N 53‘6 LEDEE [oF 645 AOLT. .
\ 2\
s
IR
N
Q sl &

‘\\a A
i (N 7Yt Wy Lraco 7l L3200/ A
& N LFOR! L/8 S 7ALEY
5 2. xhE ! | 2778y,
| s N LATE Y Sepr /787
& 3 % W 0. 724~ FS =57
2l Y
n g N

'STEAP-DS Form 106 (Part I) 17 JUNZ 64  1.17



MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

I

5.56 MM Barrel

Tist,. (inchesg] From ¥eas. indicated in .0U0L of an inch.
Rear Face Faczsof LANDS .2190" Grooves .2235"
of Barrel |Suppresson Vert. Hor. Vert. Hor.
2 20, T £ onO0 e 0006 .00 7 oo S
= 19,70 2.00 o 6 Z ¥
2 18.70 3.00 ~ 7 7 =
5 17.70 .00 6 7 T 9
3 16.70 5.00 7 S 5 7
15,70 6,00 /4 i g 7
N 11,70 7.00 4 o 3 7
N 13,70 8.00 o2 3 7 7
g g 12,70 9.00 o Gy g g
W 11,70 | 10.00 4 il _x A
NN 10.70 | 11.00 4 A g é
, 9.70 | 12,00 A= 4 G &
N & T8 T 06 ™ < = >
= » . . s . )
8N MY 6.70 | 15.00 2 6 7 A
SN §§ 5.70 | 16.00 & A 4 A
e e .70 | 17.00 A 7 T &
] s 3,70 | 18,00 7 A 7z VA
% 3,35 | 18,39 7 5 & 7
g 2,85 | 18,85 4 # il &
2.60 [ 19,10 £ opo7Z [£on07 [Fnno [#.000%
G
BORESCOPE REMARKS:
X 7 1000 11AER_HOT 2a Eoare FA-RP7=70),
lea m‘§ 267 To VERY| Z7CH T (7304 ATALKS FAkhel EH-04 7]
8| N |2, |BREE I CRELTIIE T LlEH T 3 PLOX, s/ CAES | LM
2 Q SN\ ae/Cird of /il LYo 7 LCoSii BT gL/ LD
\ . R LLCE B S| LT
Y BN
S
=N B2
2Nl B
= . '\ .:-
N Bl
NIk
N A~
3 No &Y WL P70 7 ~(BRo W,
£ N OB | 4R STALEY
3 2. XHCE ! | R 778,
a 2 \Dpre: | Z-r7- 67
S 3 Wio. S2L - FIS—F7
R [E¢
n E\
_ N
STEAP-DS Form 106 (Part I) 17 JUNZ 64 I-18



MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

[ : ’ 5,56 MM Barrel

Tast. (inches) From Veas, indicated in .QUUL of an inch,
Rear Face [F ;ggsgf LANDS .2190" Grooves .2235"
of Barrel Suppresson Vert. Hor. Vert. Hor..
[- 4
2 20. 1a +. 0008 |+ 0006 [t oo thooob&
. 19,70 2,00 6 7 7 L0
g 18.70 3,00 ¥ g L2 /0
% 17.70 11,00 G Z // 7
% 16.70 5,00 7 /4 7 //
\ ¥ 15,70 6,00 Z 7 10 22
~ 11,70 7.00 3 & /0 /0
Ny 13,70 8.00 5= 78 7 Z
Y 12,70 9.00 A N A 7.
O N\ 11.70 | 10,00 7 T A
o 10.70 | 11.00 4 e A 7
. 9.70 | 12.00 A Pd 7 4
& B 8.70 | 13.00 3. G 7 7
5 \ g;gi 7,70 | 1,00 A A s 7
g 6.70 | 15.00 2 7 7 Z
sf N §§ 5.70 | 16.00 . ¥ ' 2
= Qo 1.70 [ 17.00 g 74 5 7
N 3 3,70 | 18,00 g 7 5 7
w 3,35 18,35 & ¥ ¥ 7
g 2,85 1 18,85 g 74 7 7
2,60 | 19,10 40007 [+0005 |4 000 5 | #0005
N[ BORESCOPE REMARKS:
. CURAMAEL N DT A PBa7E A 777D,
SRS N LICHT TO [FOLHPETE Jobl J7ANIRS, 1/829S/NEG
g % 2 Zo HERYVY TOELD FEAR FRLE. CYRCU A/ LT/~
g §\\ TooL | LIRUCS o SEWTLES /NG SLOPEL LI 7T Ko/
V| |iN[2Z 2LWrel LbCE |oF CHS|Pekr:
3
§
pa) e
3 i
N
\c H'FA’
2 N Nt WL at O TH ~S Lol
5 N LOR:  |AIR. S7THLEY
a 2 K L ACE | 27T
o 2 DA7TE | P~/ —EF
z| [EN Wo. N oold-o45=F7
W ]
R 2Y)
n 3
=N

STEAP-DS Form 106 (Part I) 17 JUNZ 64 I-19




MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

[ 5.56 MM Barrel
Tast. lincheg) krom Feas. indicated in L0001 of an ipch,
Rear Face Fi—‘-ﬁ’_gsgf LANDS .2190" Grooves .2235"
bf Barrel |Suppresson Vert. Hor. Vert., Hor.
§ 20. 1 £ 0007 |FfonaF |4 oood 0206
= 19.70 2,00 £ 7 Vs Z
2 18,70 3.00 . £ 7 4 o
% 17.7Q 11,00 of- o+ Z 57
S 16.70 5.00 P74 H e 4
15,70 6,00 o ¢ CH A
N 11,70 7.00 £ o P Py
31\;4 13,70 8.00 3 s 80 3
A 12,70 9.00 G 7 7 G
N 11.70 [ 10,00 5 é Z G
9 10.70 11.00 S 7 &
~N 9.70 | 12.00 < & S Ew
8 -;2.(0 8.70 13.00 & o S &
2l N N 7.70 1),,00 & 2 T A
g X 6.70 | 15.00 7 P £ c
S AN 5.70_| 16.00 A 7 A Ko
2 O i\ L,.70 17.00 7 A 5 7
Q) 3 3,70 | 18,00 7 7 </ &
= 3.35 18,35 A4 X 7 S
g 2.85 18,85 é 7 A S
2.60 | 19,10 £ 0006 |F0007 |~A00o0 |4 000
G
Q | BORESCOPE_REMARKS :
> Zoer/ s LG ACEGN 71h4 To2r- WIALAS, 20 7
" m\ CAZICI A D~ Y ALIE TR0 CH -0 7 Bols.| VERY LIGCHT
a \ e 77 R N C DA S TS T WP - ol T BofE | LA CH T BioSro N
gl N [ENCev Fotwins £oes _oF |omS Polz
v w N Cu LS HOT Calosts PEATER .
N P
N iy
H
b e
N
2| B
N =
ny| s L
N - [ B 7ZA70 74 = {520 WAl
LFol: TR, STRLEY
N L HCE! | A7 Sv.
\o o7 | FSECT. VYPET7
<3 o (0. |Z24#-75E-57
510 le )
@ AN
g 12N
R 1EY
wn '-E\Q
(=1
STEAP-DS Form 106 (Part I) 17 JUNI 64  1-20




MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

I 5,56 MM Barrel
Dist. (incheg) From Meas, indicated in .QUOL of an inch,
Rear Face b%‘%gsgf LANDS .2190" Grooves .2235"
bf Barrel |Suppressod Vert. Hor. Vert. Hor.
(=4
S 20. 1a Lontn |Foor0 1A00/0 W.oooS™
= 19.70 2,00 7 7 g /0
g 18,70 3.00 7. g iz Ll
B 17.70 L.00 7 Z 7 L2
2 16.70 5.00 Z 7 Vi 42
15,70 6,00 m 7 g £z
N 11,70 7.00 3 & i £ 2
>y 13.70 8.00 £ é & 7
NG 12,70 9.00 A A A 5
0 % 11,70 | 10,00 KB /A Se o=
~ 10.70 | 11.00 6 7 A g
o 9.70 | 12.00 S 4 S oF
g Rl 8.70 | 13.00 g 7 A &
g j}; Y 7.70 | 14,00 A I i G
g § 6.70 | 15.00 A /4 I &
st N |8 5.70 | 16.00 % 7 2 A
E{IEN = L.70 | 17.00 5 A G
QLS 3,70 | 18,00 7 ' &= 555
N e 3,35 | 18,35 7 g z -
g 2,85 18,85 7 s 4 A
2.60 [ 19,00 o000 W oopX WAO907 £ 0007
(| 5oRESCOPE REVARKS:
W\ LICH T p B il EAAZH Tl T 0 0L fALKICS (GT H &L T4
¥ oA DL D> AELVIER, \EATEADING RELHEWRRD . | AEVY SP1R Ll
a8 = TAAAL WIS ICS Ly Onf o sV BEA. LICH 77 ELXAJ/0Y 0N FORWERD
g §§ EDCE o E4S | Fol7, CKEMEER MIT CLIPOLIE PARTED
N
g
0 fE
N
o T
N EE
i B F
Q Yy 7 270 7H = 2L
2 N\ FOR: |7, STRALY
= N FLACE: | P 7 By
] 2,. DA7E * | & SEP7 /67
£ ] W/ O T2 - FX-5/
g a‘{}l
0 s
9 wly
1 ’g\\“
STEAP-DS Form 106 (Part I) 17 JUNZ 64 1.21




MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

5.56 MM Barrel

[1st. (inches] From jrdicated in .0U0L of an inche
Rear Face F%{:sgf .2190" Gruoves .2235"
of Barrel |Suppressod Vert. Hor. Vert., Hor.
% 20. 1a Zooo¥ Yeoon7 Wowol tono
= 19.70 2.00 G 7 Z 7
2 18,70 3.00 g # s Z
% 17.70 11,00 g & 5 7Y o B
3 16.70 5.00 5 74 5 z
S 15,70 6.00 6 7 d 7
3 111,70 7.00 7 A A &
S\ 13.70 8.00 T 4 & 3
o N 12,70 9.00 7z 7 7 A
RN 11.70 | 10.00 Fd 7 — £ 7
2 N 10.70 | 11,00 Z g 5= 7
v(n 9.70 12.00 4 7 & i
& ¢ 8.70 | 13.00 . g 7 &
SIRNEEN 7,70 | 1L.00 g A 7 5=
2 6.70 15.00 7 7 A 74
SN S8 5.70 | 16.00 7 2 T o=
Q|2 lla70 | 17400 g 7 = g
s 3,35 | 18,35 7 4 7 S Z
g 2.85 | 18.85 i 7 6 i
2,60 19,10 W ool/0 A opo7 |t o000S5 |+ 000
v
.| BORESCOPE REMARKS:
e 2/ 7 7RI iEREn 7782 To0L PTRRIS [F2oiT
- m\ PRl Gl DE Fr2 /e TV AOLEH ALY 7 FOAE, L) CAT L350
B8l N\| |18 N ovoswmwrd £DCE oF (GRS FLT. CHALLAEAR Vo7 CHROME
gl X [ENCz=azen.
\O L -
=
g
AN g
N
DL
X| HE
2. ~
B BY: 12470 7H B0 u/r/
o & okl AR STRILES
£ \ PLACE | LT By
G g DATE! | §F Serzl/267
Al g\ oo |24 = 25E— il :
2 3&
0 ]
wn wt
W ggz
(e
STEAP-DS Form 106 (Part I) 17 JUNZ 64 1-22



MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

| 5.56 MM Barrel
Tist, linches) From ¥eoas. indicated 1in LO00L oI an inch.
Rear Face F%.igsgf LANDS .2190" Grooves .2235"
bf Barrel [Suppresson Vert. Hor. Vert. Hor,
o
£ 20, 1. Ltooof foooZ Fo0nl 4. 0008
= 19.70 2,00 7 7z e d 2/
2 18,70 3.00 5 7 b d
5% 37270 1,00 7 4 2/ /0
d 16.70 5.00 & @ // 7/
15,70 6,00 A 3 7 //
N\ 1,70 7.00 S G A g_
' 13.70 8.00 - £ 4
AN 12,70 9.00 R B 72 i 7
W\ 1X,70 10,00 of 5 A ¥
u\VQ 10.70 11.00 3 A 5 72
\H\ 9.70 12.00 ¥ & < a
5 N 8.70 [ 13.00 I £ £ 7
= NG 7.70_| 11,00 K) L 5 74
2 \\ o 6.70 | 15.00 P 3 5 2z
§ N §~< .70 16.00 5 A G oYl
E Q =N\ L.70 17.00 e 8 i [
o R (N 3,70 | 18,00 & % S A
N} o 3,35 | 18,35 o 6 D A
g 2.85 | 18,85 7 A 7 c |
2.60 19,10 220007 |+t o0007 | F£0005 | #0005
&
X BORESCOPE REMARKS:
Qti VT4 FrIRER. AaT. (P PAAAE AT 7E LD «
G 4 R LIcHT |70 HEOEREHTE Fob MARLS, WiTH LICHT
3| N |8\ ZEzHL L/l DEfoSI7S TiLou Y- 0% 7 LEORE  AT0 DEFATE
2 \\‘2 §% PSS 27 LFRLUALCD| FPCE dF GAS HLT:
§ 5
29
H
5 S.}\\ <
h‘
\dl /Lt
2 \N ZY: Witpn7OTH — B0/ N
= N\ Fol: AT, STILES
[ % . PMC’:':' )0.7:&(!
= 2 Dp7re Z-s/-KF
= AN Wb, | BRA=GBS=57
2| [0}
STEAP-DS Form 106 (Part I) 17 JUNI 64 123




MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

I 5,56 MM Barrel
DUist, (inches)] From_ Meas, indicated in LO00L of an anch.
Rear Face[Face oI | ranps 2190 Grooves .2235"
bf Barrel |Suppressoxr Vert. Hor. Vert, Hor,
- 4
£ 20. 1. £ ooo7 |FoooS | Foond H.0003
i R 19,70 2,00 & 7 é ol
g 18,70 3.00 £ O 4 3
% 1770 11,00 &= P4 R P
2 16.70 5,00 3 o ] 55
15,70 6,00 2 + 3 &
\\ 14,70 7.00 / 2 o2
MY 13,70 | 8.00 3 3 2 2
v N 12,70 9.00 o2 3 Ve -
b 11.70 | 10.00 B P 5 =
o N 10.70 | 11.00 3 3 o2 €
%) 9.70 | 12.00 P2 G 3z % ;
= 5 e 8.70 | 13.00 S0 / 3 3
5 N X 7.70_| 11,00 £ £ 3 3
5l N ‘“§ 6.70 | 15.00 S T 3 974
51\ & 5.70 | 16.00 7 A + ¥
2 Q = L.70 | 17.00 4 G o Lo
Y S 3,70 18,00 5 A EJ ¥~
5 3,35 18,35 Vi Z o S
g 2.85 | 18,85 5= ¢ L =
2,60 19,10 |Ap006 |#4.0005 |£.0003 #.0003
(& | BORESCOPE REMARKS :
N LICHT FOOL JJRRHS BT | 11ID-BORE LLECALIINE
" o N 2ERuER TowWipfh sz ZLE BYND CHOMBEL MHERNY Too
2 N N[ zzpikls _on ClenzEpidE SLoPE, 2164 T EEOS/H ol
gl N |3, [eopwlides £bet oF FAS PoR7,
\d [N CZariecr wor Cxeonie PeoTED,
N g
NN
g
1Y HE
e [P\ {8
x 7
LR
NI
&
- N Vo Wit t70 TH -2 Roks N
& N coZi | HE STHES
@ AN ZacE: | B77 Or.
- 2. DATE | & SEPZ|I967 -
s |3 E A RN DL AR 2N A
0 s
b w V)F
n =
I >N
STEAP-DS Form 106 (Part I) 17 JUNZ 64 1-24




MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

|

5056 MM Barrel

Dist. (inches) From Meas, indicated in Q00 of an inch,
Rear Face[Face of | ;anps ,2190n Grooves .2235"
pof Barrel [Suppresson Vert. Hor. Vert. Hor,
(-
£ 20. Ya f000 8 | A o0/0 toon? Honos
= 19.70 2,00 g 5 4 £
g 18,70 3.00 S 7 5 5
% 17.70 1,00 & i Z T
S 16.70 5.00 B S g 7
15,70 6,00 5% 6 4 G
L 11470 7.00 g= g K S
N 13,70 | 8.00 3 Z 74 <
e 12,70 | 9.00 o A 2 Z
Wy 11.70 | 10.00 7 A R Z
i 10,70 | 11.00 4 A ef P4
i § 9.70 | 12.00 7 A & z
C ks 8.70 | 13.00 S c A3 S
BN N 7,70 | 11,00 I3 V4 S -
2\ s 6.70__| 15.00 VA G s 5
E s\ 5.70 | 16.00 g 7 < o
3 9 ;§ [.70 7.00 g 7 o T3
QJ s 3,70 | 18,00 g 7 I 5=
s 3.35 18,35 g Z o A
e 2.85 18,89 /0 5 6 i
2,60 | 19,10 ko009 [+ 0007 |4 000F |+ coos
(o[ BORESCOPE RAVARKS:
X LK T ) ROC AT Fe RENTIAL. 700l | A7 GRS VA 2ol Gl —
) oSN OU T CFPLE. LASHT LLAS/ON ON |FIRWRED EDELE O/ £/
3 % < PoT . | C4rp?ilets No7 QHLOLTE | LLATED
TN\ BN
N [EX
NN
S
§ @) S
B
\o
o NN Y KL rOTH 50 il
& N oL | P STRLIEY
o 2y ZACE | BT By
e S DE7E: | g SEPT Y767
g LB\ Wo. | 72f- 255~ F]
0 &
= w
STEAP-DS Form 106 (Part I) 17 JUNI 64 _js




MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

l 5,56 MM Barrel
Uist. linches] From Moas. iodicated in L000L of an inch.
fear Face [Face of | 1aps 2190 Grooves .2235"
of Barrel |Suppressox Vert, Hor. Vert, Hor,
§ 20. 1 Fo00/3 |[F00/3 |Fool/4 [FfoorS
= 19,70 2.00 /7 s V74 2>
@ 18.70 3.00 7/ pasi 72 /3
7 17.70 11,00 /0 72 7.3 /3
= 16.70 5,00 7.2, yyau 2/ . 23
> 15,70 6,00 7/ // 7 2
L Y 11,.70 7.00 // // 9 7/
NN 13,70 8.00 /0 7 G 70
AN 12,70 9.00 L0 /0 g L2
xAN 11.70 10,00 2 £ 9= /7
g 10.70 11.00 /0 7 & r2
‘ a?(/} 9.70 12.00 y7) i L 4
o N R 8.70 13.00 7/ /Z 7. //
3 AN 7.70 | 14,00 /4 4 6 4
2 }\ 6.170 15.00 = 4 6 =7
sl ¢ |8 5.70 | 16.00 20 L0 A 7
E{IEN = [ 200 117500 0 7 A 7.
& & 3,70 | 18,00 . . G 7
u 3,35 18,35 /0 7 & &
g 2,85 18,85 . /90 & P
2.60 | 19,00 | op/o A ooro |£00odS foooé
= BORESCOPE REMARKS :
G o mQ: ZErvY |CIRCIIAPEREN T Bl 700 L WIRERS |7THi2Y o0/ 7
a e _Cers, | LrewT A 2oSsoxd o £oEARD LELEE of GBS FLORT.
gl X 3 [[EceatBEL HOT CHENME [EATED.,
\0 w \\
SN
NEREH
N ;%
S
- § 5| %
El O B
N . F
-
iE \0 Y ¢ Wrlprio7 A/ - (0w &l
@ g% FoL! MR STAEY
& B LA CE |7 -
S N DATE i | g SEPT-
= w &x Woo. |\ 224—F55-57
M w (A
. STEAP-DS Form 106 (Part I) 17 JUNZ 64 I-26




MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

I

5.56 MM Barrel

Dist,. (inches) From Meas. iodicated in .QO0L of 2n Jnch,
Rear Face [Face oF | 1aps 2190 Grooves .2235"
bf Barrel |Suppresson Vert. Hor. Vert., Hor,
o
2 20. 1e L cnol | o008 ooo 70007
= 19.70 2.00 7 7 < 7
2 18,70 3.00 4 P4 5
5 17.70 11,00 4 X Z
= 16.70 5.00 5 3 5
15,70 6.00 K £ 7 é
fy M0 7,00 7 e 5 A
NN 13.70 8.00 i o = £
ol 12,70 9.00 2 3 7 5
NN 11.70 10,00 A 3 .4 [
51§ 10.70 11.00 &5 3 A S
I N 9.70 | 12.00 i 3 A i
g 3 8.70 | 13.00 3 o G o
5N |80 7,70 | 11,00 = o A S
g iU 6.70 | 15.00 30 <4 £ G
N sy 5.70 | 16.00 K B o <5
2 O :§ liage Sl 700 &5 A o P
QJ s 3,70 | 18,00 é S S
w 3,35 | 18,35 S & o 6
2 2.85 | 18,85 & & A é
& 5.60 | 19,10 £ 000.3 £ 000E |£A 0003 . 0004
G
| BORESCOPE_REMARKS :
At NI T he (7Abr a7 el
ol “"Q- LICH T | CrRCAEREN TV L 7oAl FTLLKS
8l R ENIFZZ oo ar-ou7 2o, \NerRY LIGHT COAPERIMNE (37D
2 SN[ 2zeacle 2 EZALLIC. THELOSITS | 7HEO LG4 T LZOLE
\\-; S NVERY /i 7 Emossonl | Br F2 LB FIDEE oF SRS FORY
Y N
=%
g
N BlE
gl \o| M=
EN B
N Y
2 N Gy 7L ATOTH —(ZRo KN
£ AL £DE P STALEY
p: 21\ CLAECE! | Z 74
P gg DATE il
E 3 W, \-%29‘ = ..s \5—-4:?/
W =

/.

STEAP-DS Form 106 (Part I)
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM

1

5.56 MM Barrel

Tist,. (inches! From ¥eas. indicated in 000l of an inch.
Rear Face[Fase of | japs 2190 Grooves .2235"
bf Barrel |Suppresson Vert. Hor. Vert, Hor.
[-4
g 20, 1. ticos/o (foooT foon 7 A 0ool
= 19.70 2.00 20 /0 4 //
= 18,70 3.00 - g /0 2
= 17.70 1,00 5 7z <2
% 16.70 5.00 Z ? |74
15,70 6,00 4 7 /0 G
~\ 11,70 7.00 & 7 4 7
S P 13.70 | 8.00 £ 4 Z Z
e 4y 12,70 9.00 5 7 é Z |
AR 11.70 | 10,00 Py v n 7
YN 10,70 | 11.00 JS% £ 7 7
: ¢ }\ 9.70_ | 12.00 2 K i [}
e -J-(/ 8.70 | 13.00 o é 7z c |
S 7,70 [ 14,00 K % 7 7
3 b 4.70 | 15.00 = A 7 5_
s N s\ 5.70 | 16.00 5 3=
2| © = .70 | 17.00 St 7 &
N 3.70__| 18,00 -z Z i Z
w 3.3% 18,39 S5 & 7 7
g 2.85 18,85 & & 7 é
3 560 1 19.10 __Weooo S [ADooS |/ 0005 [£0004
G
| BORESCOPE_REMARKS:l
S 24 e/ PR, DT CHEONIE FULATED .
AN LR ot e T AERYVY TAOL AFEANS THROYEH- 047
8 a BOLE 40D (ENTERYNE SLoPE  LISH T [LCoPREF N E
2 W S TP s P ML | O CEABTE L ROSLY ST ok AT
N N N _£oe=] ofF GAS Fof7.
Y BN
=%
N
3
IRBE
£ W Lk
\\o £ 8
N
A Z-F,
o N BY: Wt 707X —ADROKHN
& N 26" 2. STHLEY
@ g\ LHCET | R 743,
= 2Q Wre | F-//-67 -
& ] Q WO BRf~ F7ES-&/
R [Bh
LI N
N

STEAP-DS Form 106 (Part 1) 17 JUNZ 6k | ¢




[ __5.56 MM Barrel

 MEASUREMENT & INSPECTION DATA FORM

MULTIPLE STARGA!

3
2
o

.._m.s;._u.ncnau_.tr?m_o Tm&_mmmummm__
Rear Face 3°§ag LANDS .2190" Grooves .2235"
of Barrel |Suppresson Vert. Hor. __Vert, Hore. |
ij 20, 165 R Woa0 K " HOOoL H-O008"
= 19.70 2,00 4 s ‘ .
g 18,70 3.00 4 &y 3 /A
5 17.70 .00 4 K1 o A
3 16.70 5.00 L 4 Y ks
15.70 6,00 5 g 5 i
A\ .70 | 7.00 3 2 Y s
N 13,70 8.00 Z 2 4 L
N o 12,70 9,00 7 K Y 7
'E ) 11.70 | 10.00 4 </ 4 )
5 o 10.70 | 11.00 7 2 V% 4
& 9.70 | 12.00 o 4/ [ 4/
s ¥ 8.70 | 13.00 2 g 2 Y
s N 7.70 | 1L,00 3 3 & 5
2 L N 6.70 15.00 / 2 3 g
= & Y 5.70 | 16.00 / 2 Vi
I = La70 | 17.00 9 5 o o
Q s 3.70 18,00 A 3 5 4
V| g 3.35 | 18,35 3 7 g 7
g3 2,85 | 18,89 Zr 7 </ 7
2.60 19,10 t#agp3” [H0o002"” HWodos Wopoo #
“D{BORESCOPE REMARKS:| C ol YrrediZinZ #dal sroslée
Q\ frlem |l tia b e —gff,?};sdz‘ar‘?n/;.:‘m bt Al g T
e m%.. Liare . V48 sl o ritea | e e ’71*4} A deidect e A dai‘unue:
g 2 : '
7 e
§ : < 6} LL
w 6/./ ¢ 0500808 5 Lol ot brraris
SO L Erelli s
i AT L=~ op
: LK |27 Searilé 2
2 CLO ' P2y G4 k-5
S
N L
RS
= % E
\9 ol
N 2 S
< T
1
r\ I
~
o ~
= 5N
o § A
| 2\
YRR
Wi e
L

=DS Form 106 (Part I) 17 JUNZ 64 1-29



Awcraq(
s44 . Oey,

220y
249

Individual Port and Chamber Pressure Data

3115
a5

403

o7
419
419
386
4/8
416
419
4/8
f22
fo7
408
X7
409
412
408
396
405
4o b
41/

1-30

PReVIovus Rounps' 387

AI93 Lo7 6 42 )77

EWER L@ T
fort
resurt

/5200
) 5300
| 5600
/5600

/4700

/5¢00
/5500
/560 0
/5600
/£700
/530
/5300
/5000
/5300
{5400
/300
15000
/15200

[5300
/5400

15345
250




DRTE | 4 December

56 mpl Lall mia3 Lot LC /2172

E . 74°F  Fvwds| govmds: //49
'U/Wb;EKSﬂL Feceiigre Vo) | |

tmpresseo por?
ppn 2sure]

famd s, Lena, it
[ 1319] | 3104 | #e03 | 3706 | 297 | /2300

2 | 3175 | 3083 l 37(G | 287 | /2000

3 | 3433 | ze30 373) | 272 |//éo0

4 | 3193 | 3/06 375) |52 | /7000

& | 3161 | 3064 372 | 291 |/2/00

v | 317¢ | 3086 3732|:271 | 500

7 | 3195 | 3106 3200 | 293 | /2200

g | 3191 | 369¢% 37/8 | 265 | //940

q | 3155 | 3069 3708 | R18 /2300

0| 2198 | 3049 3741 | R¢2 |1/ 300

j1| 3257 3/63 3733 | 270 |50

j2| 3214 | 312/ 3728 | 275 |/l¢o0
(33190 |3/0% 3742.| 26/ |)/200

14 3/99 | 3062 3734 | 267 |)i500
151373 | 3063 37/8 | 285 |)/500

b | 3(65 | 3075 373/ |27 |)/6o0

17 | 3185 | 3092 3702| 30/ |/2400

18| 3164 | 3077 37/0| 293 /72200

/19| 3212 | 3129 37/6 | 287 | /2000

20| 3200 | 3117 3733 | 270 | /500
Awerogt | 12| 304l 11730
S Pev| 29 | 30 403

I-31




Aé.
SH. Lev,

3132
3099 -
3064
3643
2123
3080
3p00

2200
2065
3lo§
2(0b
3105
3ioo
21995
3098
3146
306/
3lle
3069
200 b

3028
50

WRE ! —\bS°F
mmjﬁw
omprese
2
3746 | 258
3733 | 268
3750 | 251
3799 252
37| 274
3136 | 265
3724 | 277
2G| 225
T 282
3207 | 289
3728 273
3720| 28|
3795|250
2733|269
37/0| 29/
3735| WS
A 264
37| 284
3738 | 262
3118 | 283
I-82

[ maz Lot LC /2177

Ve
CE/
pri

fressore

Sz

1/l o0
/7400
/0940
l1/69 ¢
/1600
{{Fo0
/1700
éo0

/1960
/1400
]l 20
11800
/a0
j185 20
/12700

/14a0

11300
11900

/300

[1900

//520
390

K 40!

VI0vs Kovngs !

/

778




DATE 1 22 Movember 1967 PREVIoUS Rouvps:' 47

556 pm Lrlf m195 Lot L 1247

wmmoniron TEMRERATURE | + /6 °F
BARREL No}, Aé UMVYERSRH RECEIMER VO /
Rfr‘rum "ﬁl g,?"' (omp. gﬁ;ﬂw
velociry| & _ r, |Copper sSyre
Badwol 15| 78f+ /ofqe% Z;;% ZsI. |
[ | 3174 | 2088 G002 | 3498 | 507 |43%500
2 |3/69 | 208/ 3996 | 506 | 43600
3 (3182 | 3096 3980 | 522 |44500
4 |3/89 | 3098 3470 | 5§32 |45000
5 | 3180 | 3093 3476 | 526 | 94700
e | 3220 3)30 247/ | 53/ |45004
7 | 3162 | 3674 3485 517 | 4420
8 | 3168 | 308 33| 539 |45500
qg | 3145 | 311/ ' 3463 | 539 |9s5320
/0 | 3200 3113 3954 | 598 | 46000
[l | 3151 | 3049 349806| §/6 |94200
12 | 3191 | 3042 3518 | 4849 |42400
13 | 320/ | 3106 3988 | S/9 | 44000
14 | 3153 | 3067 3488 | 519 | 44000
IS | 3194 | 3052 3500| 502 | 43400
Ib | 3157 | 3069 3489 | 513 | 44000
17 | 3197 | 311% 3402 s¢0 | 45500
18 | 3169 | 3084 2481 | s/ | 94400
19 | 3216 | 313 3460 | 542. | 45700
20 | 3188 | 3164 34493 509 |43800
By 2 2113 2049 HHULY
Std,oow. | 23 o2 919
I433




re! 2 Decemf?:’;

- , 12177
ﬁmmvmr o ) 0% EVIOVS [fovnes| )o 03
PRRREL (N0 UNIVERSHL [JECEIVER M 4
ﬂﬂjlﬂ/h'l&wﬁ/ Free Chan,

at pe |opper - | Aressure
Rand ap, /5’%1‘; 78 faf %ﬁ @ﬁ P,Js,z,w

1 13134 | 3036 | 4002|3524 | 979 | 42000
Z 13191 | 3088 J, 3454 | 548 | 4boo0
3 |3l20 | 3039 3539 | 463 | 41200
4 | 3145 | 306060 3497 | 505 | 436oo
£ | 369 | 3078 3500 S02. | 43400
L 3148 | 3058 3510 4492 | 42800
7 | 2138 | S0 3511 | 49| | 42800
g | 3046 | 3003 3525 | 477 | 42000
g | 3148 | 3043 | 3523 | 479 | 42400
o | 3177 | 3085 3473 | 529 | 944900
/) | 3190 | 3048 3405 | 537 | 45400
12 | 3131 | 3042 3516 | 446 | 4RS00
)3 | 3109 | 3017 3999| s03 | 43500
14| 311 | 30206 3529 | 473 | 49900
15| 3145 | 30506 3499 | 508 |43700
J¢ | 3119 | 3028 3524 | 478 | 92000
17| 2168 | 3078 399p | 512 | 43900
1713149 | 3058 3504 | 498 |43200
/9 | 3100 | 3003 3530| 472 |41700
20 | 3129 2030 3512 4490 |42700
AV6.| il | 20 43215

SH.oeu,| 28| 28 1304




DATE : 29 Wovem ber

Bl

! |317] | 3023|4003 3514 | 489 | #2600

2 | 3065 | 2978 3550 | 453 | 406e0

3 |3072 | 2987 )Z 354¢ | #57 |q49700

4 [3020 | 2933 3g) | 422 | 38800
5 | 30/0 | R9/9 3577 | 426 | 39000

b | 319¢ | 3045 3422 | 58] |47800

7 | 3084 | 2992 3509 | 449 | 43000

g | 3093 | 3004 308" | 498 | 43200

4 | 3052| 2962 | 3529 | 474 | ¢/800
10 | 3028 | 2934 3570 | 433 | 29400

1| | 3082|299 ¢ 3528| 475 |4 g0
12| 3082|2993 3533 | 470 |H 600
13 | 3075 | 2964 3535 | 468 | 415200
19| 3039| 2947 3559 | 19 | fol00
IS| 3076| 2960 352) | 482 | 42300
[6 | 3090 | 2945 3568 | 435 | 39500
17 | 3080|298/ 3518 | 485 | 92400
12 1:3t/q | 3025 3477 | 526 | 44700
/9 | 3034 | 2994/ 3569 | 139 | 39500
20| 3008 | 29/9 3603 | %0 | 37400
Bua. | 2000 | 24714 L1400
SH. ey| 37 3b 2336

I1-35




-"—:__._A_-__._._m____-_‘__‘—_—-_--
Gk ) zwszw: /
KYrwi " OYrsesIe ,;’-:d‘r?‘d
P r ressur
Bl 50 o | B
] |3183 | 3090 | 4002 | 3643 | 28Y | /4000
2 13299 | 360 | [ | 3694 | 356 | /4000
3 3289 | 320/ | 3676 | 326 |r3/00
4 3265 | 2179 3629 | 373 |/¢400
5 2244 | 3148 3669 | 338 |/3740
b | 3227 | 3137 3647 | 385 |/3900
2 | 3278 | 3193 3659 | 343 |/3600
g 3244 | 3154 | 36to | 36z |/9/0°
9 |3258 | 3170 3640 | 362 | /4120
JO | 3203 | 3115 3643 | 359 | /oo
/| 3225 | 314/ 349 | 353 | /3800
18| 32607 373 3647 | 355 | /3900
/7 | 3205 | 3110 330 | 372 | 14400
/# | 3238 | 3139 3627| 375 | /4400
/53249 | 31579 3651 35/ | /3800
| 3233|3192~ 3627| 375 | 19400
7| 3259 | 26| 3¢43| 357 | /#4400
/# | 3270 | 3183 30| 372|/4400
/9 | 3250 | 3165 3c20| 382 | /4600
20 | 3237 3/153 3630| 372 | /4400
Avevaqge | 22493 | 3154 19055
St Dev, | 26 28 389
1436




new; Carindye 556 mrl_al] Mi193 Lot TW 1814

' PREVIOVS ﬁi‘:sz; /149

: KNECEVER v
Tusinom ('7 prt
-y e o (R 5

Buad gl Ll
3/69 |308) | 4003 | 3728 | 275 |/léo0
3065 | 207/ J 37/8 | 265 /1900
3149 | 3060 3724 | 279 | /1800
3)58 | 2064 372/0 | 293 | /2200
3165 | 3075 3722.| 28] | 71800
320 | 311/ 3702 | 30/ |/2400
3167 | 3073 3733 | 270 |//500
3166 | 3075 | 3724 | 279 |//Boo
215/ | 3058 3740 | 263 | 11300
3156 | 3064 3739 | R4 | /1300
3194 | 3086 3721 | 282 | 11900
3197 | 3104 3738 | 265 | )i400
3189 | 3094 3740| 263 | N300
3Z13 B1S 371/ | 292 | )z 00
3160 | 3058 3704 | 249 | /2300
3190 | 3092 3765 | 238 | /0500
318 | 3088 3726 | 277 | // 700
317/ | 3075 374s| 258 |/1)oo
3196 | 3108 373 | B |/6e0
3IS2 | 3054 3732 271 |HSee
2175 | 3080 | 1650

19 (9 447
I-37




556 ym Bul] 1193 LoF TwW J8166

EMPERATINE: —4]sor AcYiovs Weunss; 778
W, ¥ UNIVERS AL RECENER VP, /
. *’ free W port
4 ; Corper 17es5yye
I | 304) | 2951 | 4oo( |,3682| 319 | (2900
z |- - 3009 3684 | 317 | /2900
3 |30 | 3003 é 367 | 329 | /3206
4 | 3088 | 2997 380 | 2/ | i3000
$ [ 3080 | 2982 3680 | 3/ |/3000
b | 3069 <980 3669 | 337 | /3400
7 | 3024 2932 3650 | 32] |/2000
& | 3100 | Bio 3703 | 298 | 72300
q | 3081 | 2986 368] | 310 | /2700
/0 | 3026 | 2935 3693 | 308 | 12L00
/ 3085 | 3000 3697 | 209 | /12%00
12. | 3066 | 2980 3695 | 306 | /%00
13 | 3023 | 2932 37006 245 | /12200
¢4 | 3013 | 2928 3720 | 29) | )2le0
15 | 305t | 2970 2707 219 | 12200
16 | 3107 | 30i8 3712 289 | /2700
17 | 3085 | 2992 3709 | 292 | areo
1§ | 3041 | 2997 38| 283 | 11900
/9 3108 | 3019 3713 | 288 | /Rooo
20 | 3036 | 2997 3723 228 | /1700
W6, | 3065 | 2976 /2575
Std, Ley. 3 | 3] 479
I-38




Ava .
Sid Dev,

D3
17

3124
17

mg 22 November 1967

PREVIOUS Rounos: 397

I-39

bS5
674
675
&)
b58
£57
663
624
bbb

59/
457

657
626
636
564
609
L83
87
630
659

5/700
52700
52800
s0g60
5/900
57 o0
52200
s0r00
52300
48300
57800
S5/800
Sv200
So 700
47000
44300
£3200
53400
50400
5/900

21009
1641

!




A6,
SH. Dev,

"M
I meN.
PARREL.

3:01
34
2110
3124
3137
3100
3098
3129
311S,
3 p
3112
31
3116
3114
3139
313/
3113
3114
3118
713

31\4
[

M
Jﬁfﬁwgiiil,

300 A
3042
3015
3033
305/
3o0l/0
2995
3038
30206
3030
3019
30/
30/8
3010
304,
3039
3020
3018
30628

3044

ov Tt
R6

MTE: 2 December

MAERR

4002 | 3457
i} 3404
3433

3341
3352

397
3423
3403
3414
3420
3396
3414
3403
3425
3364
3380
3412
3399
3413
3343

5%S

5493
569
6!/
LS50
575
979
599
588
582
606
288
5949
577
t38
622
590
603
589
069

I-40

RECE (VX
Chawmber
Pressure

2l

45800

48400
47200
49400

51400
47500
47700
98800
48200
47900
49/00
48200
4p800
47600
Spéso
50000
483060
49000
48200
449390

Hgs%0
|2b0

Mgz el TW 15166
HEviovs Favwas: (783

2; /




N1,

S v

PIIITHIBRIIIONT gawp~ E

DATE . 29 Novewber .

Ammuw
BARs

T
| 153%ce]

3067

3043

2027
3009
3030
3023
3006
3009
2984
2997

3016
2994
3000
2990
2974
3003

3012
3034
2993

5013
23

3041

—_AMNUNITION, &

ov

e
(. Lok

2979
2949
2942
29/8
2946
2739
2912
2917
2598
2972,
2954
2930
29//
2919
2596
2890
217
2924
2945
2904

1449
23

2417
345/

34/8
345
3452
3439
3474
3946
3472,

3423
%487
3508
3975
3482
3605
342
345¢

3950
3538

7=

55
544
557
550
53

5§28

530
507
579
5715
174
527
520
497
570
26
552
964

I-41

3

46100
48000
46 /oo
44 /00
46900
44800
46500
44900
43700
47700
44100
43000
44400
44400
42100
43800
45900

F200
4/300

4540
1778

( M43 Lot TW [(B/b6

e

%vw




OB1TE: 2% Hovg i Lu, PREVIGUS Fiunds 237
AMMUNITION: Cavdrdge 556 mm Tracer m196 An* LC 1zog L, @
T TYY Tmmmwxz +160°F

(

fi

PARREL. N )& WJYWA RECEIER 4/4'
r?ﬁumn I ﬁu Compresitd ,24
: velect : : ressurt
M__ﬁfs 281t .ﬁ Ll
I 3209 314 4002 | L3648 '357 /4000
2 3/L3 | 3065 _ J, . 248 359 /3900
3 285 ;3089 _' P 3633 369 /4300
4 31329 3062 3636 366 (/4200
§ 3155 3049 L3667 33 /3900
6 3104 3013 . : i 3650 . 352 [/38¢0 | ;
7 3190 ' 3087 . 3468 334 /3300
8 3147 3050 . _ 366D  3%2 /3500 i
q .3124 =025 ' L 3650 | 352 /4200 | .
10 3146 = 3055 | ' 3660 342 /3500 :
~ 1 3095 2997 . { . %8 32/ /3000
19 3126 1 3067 3666 336 (/340
13 3123 . 3015 T 3687 345 /3600 .
14 30606 . 302 ' L3673 329 /3200
IS 316k 3104 - 3664 338 /3400
It 3158 3076 ' 360 392 /3500
17 3120 30064 _ o 3667 335 /3900
18 3174 2086 L3659 313 /3600
19 3i57 2063 3662 340 /3500
2 257 3058 3668 334 /3300
7, 31 3¢ 56 13¢o0
Aoy, 33 3/ 355

I-42



NTE: 4 Decomber .
Anmovinen; Cartridge 55 mol Tracer MIT6 Lot L [208] 9o
AMmuninion TEMPERA rw?é' ' 70°F FREVIOUS /?ﬂwm;, /645
ﬁﬂﬂﬁzf- Vo! b . UMIERSAL RECEIVER /W] fi
enl;c_l Free  Gnpres] ggrf .;
g Copper wr& i
bnth é’i i

hndwa, _154E . 7870t 4 _[Z_._
| 3201 3095 4003 364/ i 32 /.27005 :
2 3137 303 369 0 32 12%0 ,
3 3172 3075, 370 4 32 /296 0 e
4 3187 . 3085—. 3714 , 289 /21e0 ; ;
S 3185 | 3087 . 397 1 366 /2S00 : ;
¢ 3172 - 3108 - 3703 | 300 /2900 {
7 3157 3059 3705 298 12300 |
§ 320 3018 3645 | 308 /200 !
q v 2ies . 3077 - 3eqal 31 /2700 |
/0 3)42 . 3045 3&»‘35' 308 (2600 |
4. Jy 3125 | 3023 3686 317. 12900 |
iz 312l 3029 { 36%; 313 /2700 |
i3 3151 ' 3006 | 318 1 285 11900
/4 316p 3105 3L 28T |weo
15 320) @ 310% 3746 287 /12000 |
% 3202, 3/094 38 | 285 11900
I7. 2193 |, 13685, 3707 296 12300 : !
. BBl 3ol 3702, 30| [2400
9 3140 3042 3708 295 )2209
20 3130 2097 30 313 /2700
L [1‘{. 5‘60 E:"}\;{'.J' \3-1"00
o+ ey 28 - 32 304

I-43



Ao,
H, fey/

MTE,

30 Yove1nblr
AmmynimioN | @ffr/o/ge 556 mml Tracer Mi9e6 ic?”

Abmwwnwrrmmamwﬂwr'—ayﬂf

LIRREL N0, -Jé
J&ﬂhmdnﬁ/

387
3032
3088

3082,
- 3ob4

304 6
3093
- Z0b3
_ Zoldo

2091

023

3077

2022,

2¢7¢

io04c

3067
0

3678 |
L3092,
13092, 12

. R987
2992 .
2995

172

2914

2975
295/

l

. 2998
, 2483

3008 .
3072~

2990 .

2968
L2932
- Bo02

2913

2991

293
2979
2454

HA73
37

ﬁ%mﬁ

3084 9002 3643
2939

368p

3668 |
- 3¢79
= 36ER

3688 |
L 339
i 338
3660
3686

| 3668
- 3674

. 3684 .

3673
3667 |
3699

L BeLa

3673
3680 .
3677 .

3084

202
- ]

amwnuawz 6%Zevwa? No! /

359
31
324
323
334
3¢

336
322
318
329

308
334
329
322
325
318
309

s 12081 @

[REVIOVS Rovwls: 653

Fort

Aessure,

L.,

/400&

.haoa.

. 13300

/3000 '
13300 .
L [/28oo
13300
13900 .

13400,
,!3300

/12900 |
13200

335 /3400

J2600 |

13300 é
/3200

/13300
/3/00
/29¢0
/2600

/5/5%
328

1



2 I ) ;
DATE : 2/ November HEEVIOUS Rouwos, 13/ T

T fmmuniTion, Qr/m/ e ,5:5 mm Tracer, P9 Lit o
AMmoNiTION WPMW»?E +/60°F | :

BIRREL. /w, / - UNIVERS#L- [ /fo Mo/ /
Trstromerita Free  Cmprep ﬁ“ .'
gper  Copptl (Sure
M% ﬁﬁ_ 45 Hesse T,
/ lsies “3k0 - 4003 3418 585 | 4000
Z 3108 3024 il 13444 559 | 44700
3 Blbo 3065 o 3393 6/0 | 49300,
¢ .3leo 3067 : 335 408 | 490
5 317 3068 ; - 33720 3] | Setho
p 3137 3040 : . 3416 587 .48/00
7 2le 3012, 3445 558 . 46600
E 3108 Zo2| - . 3420 583 47900
g . Sl 3ok : - 3400 (o3 49000
Jo 3094 3002 3420 583 47900
“J) 3136 3037 | 3418 . 585 48000,
2 ;3092 29972 . ' 3956, 547 45900,
3 3l6] 3062 . 3380 b23 :sv000.
/4 3039 296) 344 S62 %840
/5~ 3lo2. {3002 3439 S6Y 44900
/6 3104 3027 i 3929 574 47400
/7 3142 3040 : 3409 594 46500
/8 96 Zooo . 3454 599 46000
19 Bk ‘Boid ' 3433 Ss70 47700
Zo 356 206/ 2354 (49 5/00

5 N
PITE PRI Y ¥ | 18060
{, 0oy 33 EL 1476

I-45



E

VRNS RW N~

p,?, 2 L[Ecem égr
Alefmmm, C«w‘rc{ ¢ 5,56 Mo Trecer MGG Lot LC (208 @@
ﬁ‘fmues' 2% PVIovs founds:

RO iIon |

3090
5133 |

. 31348

3119
: 3l

Bﬁsﬁ%ﬁ /'

 UNIVEISAL REcEIVER Mo, /
pp g

_Angde4§g¢ﬁﬁj

. 3029 4003 3503 S00

i

i 3019
. 3009
2985

' 3088 |
ST
31357
BoZI
L 3125
309/ |

| 3076
3074

3124 |

3059
3085~

220"

3114
3070

3\04.
24

3045

{3523,
3120

3027

3007

3039
979

3048

2992
. 2977 ¢
3004
- 3036

2972
2995
3013
30/4
2988

5010
A3

Y

3487 .
3467
. 492
i 3489.1

3500 !
3502
364
3471
3510 .
3480
3489 |
35201
3504 |
3464 |
352)
3503 ¢
3473
3995

3486 .

|
]

Chfm-‘(r
_ &::urc
43300:
S/6. 4420
536 ;453005
51| 43900,
514  ¢44o00
503 43500,
sol 434vc0;
539  4ss00,
532 j4§000
493 424900
523 ,44'5301
514 44000
183 42300
499 43300,
539 #5500
482 42300
Svo 432300
530 44900
508 93700
517 44200
43950
758

73

Zan .'——.q

¥



- Tstvmenk!  Fr

aur apper Prssore |
Y0800

VNS YR~

[ s
AN

Y, ooy

DATE ! 28 mw“m{}:’f A _
ARmNITION) Gurfridge 5% mm Tacer migg Lot L 1208/
AMBONITION TEMPERATURE: —6SPF  PREVIOUS Hamas i 76+

BHRREL No: 26 UMYERSA-_ RECEIVER MO: /.
- Charber|

3022 2925 4003 3548 1 4SS _.
2983 2888 . é - 3554:1-449 . 4ode0 |

298] 2877 3544 459 . 4000 |
3037 2942 3453, 550 46/00
12992 2436 3488 515 44100 |
3513 129/0 . 350| | 502 43400
2q95¢F 2860 3567 436. 39600 |
2957 2864 | - 3568 435 39500
30/8 2919 . 3980 523 44500
3009 2925~ 3430 S73 47400
2999 X900 . 3557, 444 40200 .
3023 2930 . 35231 480 $2100 .
3074 2975 3902, Go) 98700 .
36312947 ; 3474 29 900
305/ . 2956 3537 466 4400
3065 2960 - 348p ' S22 44500
3030 2934 3529 474 41800 .
315 2919 3523 . 480 400
sedd 21q 3985 s20 44400,
3032 2940 2516 487 42500
Lot AAIM , 19470

3, 32 2599
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fveraqe

b
571_Jeq

J220
22

312¢
23

378
373
37
377
272
377
373
382
377
359
%5
263
363
352,
349
366
352
353
350
353

I-48
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___AmmyvinoN &n‘na/ 5:5% m T [ Lot TW /809)
g: TN TEMPERRWE: 70°F | FREVOVS ﬁbwva:/; /Rq
REL No! (24 UNIVERSAL. KECENVER W
shwnentn | | fec z / prt
(84 - T W - ‘Wﬁ- esrort
m : y M 4 . i
I | 3130 | 3036 | 9002 | 3720 | 276 | /1700
Z | 3177 | 3075 \L 33 | 289 |/2/00
3| 3163 | 300/ 3720 | 282 (/1900
4| 335 | 3045 2729 | 273 |/boo
5| 3175 | 3009 3733 | 264 |//500
b| 3147 | 3049 373 | 26l |//400
7| 3190 | 3096 3727 | 275 (/6o o
¥| 3150 | 3060 3743 | 259 |//200
9 3136 | 3047 | 3748 | ¥57 |ll/eo
jo| 3120 | 3027 319 | 283 (11900
I 2175 | 3073 3726 | 276 (117200
Ju| 317 | 3ok 3737 | 25 |/14o0
13| 3190 | 3088 3722.| 280 |//800
/4| 2129| 3043 3742.| 260 |//200
15 3156 | 3085 3729 | 273 | 11eoo
/6| 318) | 3083 375/ | 51 | jogo0
17| 364 | 305% 3737 | 265 |l1de0
I1#| 3163 30694 3957 | 245 |11/00
11| 3/53 | 3054 3739 | 263 |//300
20| 3/08 | 30/2 3737 | 265 |/0F90
Mg, | 253 | 3058 11165
Gkl, Dey,| 26 27 336
I-49
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A6,
SH, Loy

2940
2948
2903
2996
295
24928
2896
2949
2978
2457
3002
2941
2995
2956
2952,
30/ 8
2977
2498
2948
2943

2962

267
270
264
RIS
254
259
264
23
250
228
2%
230
239
299
244
244

233
229
2862

I1-50

//400
/1500
/1300
H6a o
]/oo0
/1240
/300
| o500
/09¢0
/9200
10600
10520
0600

lozso
/0700
10880
loo
/0400
/0300
/1oeo

/0880
914

Lo+‘ 7ﬁ715ﬁ0/

I#&Bf

anp.
Sl
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DITE! 22 Novernber PREVI0VS ROUNDS!. 377

k.

Qﬁa'\lﬂ"}q.&.w N -

AMMUWITION : (4 556 mm Zracer ma’s 7f o/
mmun! o IPERETURE ; +/60°F
BMREL W0, 26 (WIVERSAL /qg‘fﬂ@‘ /
elecs fn 4 r Prm
[/

3229 4 3/32 |~ Foo2 | 3352| (sO |5/400
32/6 | 3130 [ 3387| /S | 49é00
3215 | 3114 34906 | 576 |486o0
3224 | 3/20 3342 t6u |52000
3198 | 3109 3379 | 623 |%0000
3222 | 3/29 3376 | €26 |sv200
3134 | 3022 3438| 569 |46900
3218 | 3128 3385| 447 |S/3%0
13199 | 3o : 332 430 |S0400
3183 | 2080 3303 | 639 |s0900
3182 | 3097 3394 | 608 |F7200
320/ | 3094 3357| 695 |S/z00
3196 | 3094 3375| c27 |s0200
3198 | 3104 3363 | 439 | 50900
3/60 | 208/ 2436 | 566 | 47000
Sall | 33 3365 | 637 |Svo&eo
3220 | 3116 ' 33 | 69/ |5/000
3222 | 31/9 3358 | 644 |57/00
3169 | 367/ 34908 | 599 |48500
3179 | 3086 392/ | 58/ |47800
244 210 HaazQ
¢ 2 26 /490

I1-51
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S, ey,

DATE: 2 December
! ;g/g(’ 5,50 mm Jractr mi4f

a0 )
VS %was:
REcevie wo; /

3098
3129
3089
3099
3139
3144
3095
3119

| 3087

3095
3132
3072
2132
3076k
Joqa
3100
310}
3//2
3119
2108

1107
EN

PERRTVEE ! |70°F
26 UNI YERSPL
Free
L gt
299 | 4004 | 3383 | ¢2/
3030 \[ 3420 | 584
2999 3473 | 53/
30(0 3962 542
3047 3398 | Gop
3054 3395 | (09
3008 3452 | S5
303 3470 | 534
2989 3434| 570
2990 3443 541
3036 3397 (o7
2983 3468 | 53¢
2020 3381 | 023
3024 3437 | 567
700 | 46L | 538
299/ 3434 | 570
303/ 2927 577
3000 3487| 517
30/8 3439 | s¢s
200p 3440 | 504
3014
3|
I-52

HeEv

Chamber
Pressure

Ll

#9900
48000
#5000
45700
49100
49340
46200
45200
47200
456o0
49200
45300
Svoo0
47/00
45400
47200
47600
94200
47000
46900

47 055
1750

763
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4002

3480
3497
3356
3478
3505
3518
337/
3430
3456
3435
3946
3476
3529
3519
3474
3508
3396
3505

246

465
522
505
A
524
497
487
63|

572
546
567
556
526
473
483
528
4497
bo &

497
506




DAt 27 November -

Amwmol é;/{,»,/ SSemm Pall WA Lot Lc-y-5.5¢-52/
Ammun Moy Wffom 657 AEvoss miwls; 595

6’# L M’ 2 MIVERIAL RECEIVER 1¥: W
’“ Fre gty Chimber .
w{ tw fFessvre, i
Sacxday 14.,{. a.,.»:., 27 AU
! 3140 ' 3050 4005 3390 | 409 49300 |
2 309) 29949 L3950 | 549  dégol _ .
3 3019 932 Jr 356 | 543 $5700 oA
9 3083 2992 3984 . sa/ 44400 | !
57 2965 2899 . . 3589 . 4/t 38500 :
6 3/09 3014 - 3403 | Loz 48900
7 3099 2950 3472 $33 45700,
§ 3095 3000 3463 . 542 45700
9 2976 2885 3593 42, 38200
.10 3060 2968 . 34498 570 43800 .
1 3048 . 2969 , 55'?35' 500 43300 .
14 3004  Hio 3522 473 41800
/3 3108 302 3307 £38 50800
/#3082 993 3493 | 51> 43900 .
15 3094 | 3005 3458 | 547 45900
/6 3668 2944 3987 ' 518 44300’
/17 3130 3032 39/ . 589 4Baco
M 3/02 3007 3439 St 47000
19 3043 2953 3543 . di2. 4200
20 2963 2882, 362 379 3b2r00
"
Aa, o 2000 W2 _ HY410
K, Tey, 5l 49 3400

I-54



DATE: 2/ Wovember . previovs  RouNbs i 1]
AMMUNITION éu #{% ssemm._Gill miqz zo% LC- yns S6-%0) ¢

,genww TloN TEMPER: ; RE; +/60°F ! 5
RREL #0! 26 - nvepsL. feewEe w: |/ .
Tasfrunemh/ free Gmpresm/  Chamber :
‘ ' lyper .co r Aresor,
walse, yorA @(&m ik
T 319/ 13092 4ood | 3450 554 #pa00
2 3189 @ 3095 | . 393 572 47390 |
3 3255 3/48 . fat 33S 689153500 v 5
4 3194 3080 Y 13456 548 46000 |
. 8 3128 1.303p" L 3423 581 47800 ;
6 13209 ! 3k 13445 559 $6700
7 3/bO0 3068 L 3458 544 45700
# :3189 | 3097 , L3416 588 8200
q 3203 !3112 it | 3935 569 47200
10 3168 ' 3009 - 3470 528 44800
“ N 3176 . 3085 ' 462 L92'9570
/12 3/83 3086 3940 569 46900
430 22549 |, 3634 3293 7)) 5#6o0
M 3206  3/07 , 34857 547 45700
/S 3155 1307/ | 34988 SIL #4200
% 3171 ' 3077 : L 3429 STS 47500
/7 13202 33 : . 3358  64b 57200
/8 3189 ' 3ol _ 3443 SUL| F6se0
4 3164 o070 3465 539 45300
J0 3210 323 3298 . Lok 1710
fyage Z Iy S0 5 Y7545
d. Dy =1 E70) 2708

I-55



DATE | 22 Kovember - FREJouS Rounps; 217

ANMUNITION &rﬁdge ssomm [l M43 Lot 45 y-5‘56 50/ o
Anmonirion TEMPERATURE ¢ +/60° F :

BARREL. '2 2p . WYWA ﬁm:ntx Vo [
Ttrintn i RE o
m‘- T g Bressurt
/ 3.202 3113 400&'%/0 392 /4900
2 3187 ,_30763, ‘ 359 406 ,/S300
3 3184 3092 . L . 3590, . 410 (15400
4 380 | 3096 , ' 3589 413 /5900, y
§ 3251 . 3143 1 3594 - 408 /5300 : :
e 3209 @ 3120 . ‘ 1 3599 . 403 15200 L
7 321 2929 , | 3550 452 /6400 :
8 365 | 3073 _ L3606 396 /5000, i
- q 3208 ' 3120 o L3604 395 1sve0 :
_ 10 3199 ., 3tk : L 3613 389 /4600, !
& AR L 2 . L 360b . 39, /5000
12 3137 3046 : | 322 380 /%boo i
/13 3188 3loo | 3605 397 /Seoo : i
/4 3205 319 L 3614 388 )9Beo | {
IS 3181 . 3090 L 36l8 3894 /4700 |
b 3184 : 3093 . 3613 2389 /480
17 3198 : 3l00. | 3boS 397 | /5900
18 313 2077 . 3628 377 /4500
19 . 3213 . 33 2604 398 15000
20 30 35109 ' 3607 395 /5000
2
/6 2183 309 , [505s 1
"ef,-tw 29 . 45 902

I-56



PAITES

28 November .
AmmoNiTION | Gn‘nch(’ 556 mm (alf ried3 Lo Lc-[-5.56-50)

AMMONITION TEMPERATURE: -L5°F  FREVIoUS fwwas s 9442
UMIYERSh RECEIVER fO. [

BARREL no; 26

Thstromente!

Bundwo,

: 20
_3064
3077
3057
. 30/8
3080
2057
Jlo
3092
;_,10 2983
i 3034
3048
13 3007
4 305/
2073
It 3023
17 3090
/4 3044
(9 302
309X

at

30/

2975 .
2994
2972,

2932

29¢5”
2967
30/4
3004

2E8 7

2952,
2960
2920
2947
2979

2937

3000

2963
2927
3007

 Free unmewd'

L$003 3449 | . 554
l L3524 479
. 3485 518
3455 548

. 35821 42/

. 3515 488
3502 50/
;3925 . 578
34969, 34
3543 460

3504 99
3§2§ 3,}’3
D578 425
354( | 462
: 3461 ; S22
3519 . 989

3486 . S/7

2508 195

2493 S5/0

3468 535

1-57

Chomber ey
/’/asurtl ' ?

300

42/60 |

% il

#6000

3880 .

42600
43400

47700

4AS5200
4/000 _
4330
42100
39000 |

41200
4500

42400 .
44200
43000
43809
45200

H3308
2204



DHE SO Kovember

T Ammvnmion! Curfridge 556 mm tal] W93 Lo-Le- y- 5S6-50/

PmuVITION TEMPERATVRE! —6S°F [REVIOVS ' Bpumls 63.3
mga ,yo ..?é , mwzﬁ.w.r% ReeIveR M. . /. :
Yz e

m%m ; '%

| 3106  302) 4002 3es0 E 392 /9700
2. | B0sP\: A475 J 36/4 | 388 /148o0
3 | 366S ;2964 y 3627, 373 M40
g 3094 2997 3688 . 34t /3600 .
S, 304 2929 3634 33 /400
b 3086 | 3004 262 . 363 14100 -
] 2029  *94/] 3642 . 36o /4000 |
¥ 3031 12996 3630 . 372 /4400
9 3099 . 3009 228, 374  [9400
10 3052 | 2958 326 326 Hsoo |
= 13174 gy 336, 366 /14200 |
12+ 2097 . 30/2. 3628 . 3M /4460 |
I3 . 3087 | 3002, 3630 | 372 (4900
]$ 3082 2992 3%/6 @ 384 /4700
15" 3163 3075 362/ | 28] (#6o0
Jb 3047 . 2454 3617 | 385 I[4700
I7 32098 ' 3009 3625 | 377 Moo
I . 31 | Foag 3607 | 385 /4700
[ zp2z 24¢9 3636 36 /4200
M 3i3¢ 3037 368 84 /9700
eiat . 3084 2995 _ /445
{2y 42 42 _ , 3/5



DATE ! | Lecember
AMMNITION ! Carfridge SSTnum Bal| 21073 Lot-Lle-Y~556-5of
RmmuminioN TENPERBTURE) —,sof  FREVIOUS Rounps; 738

ﬁﬂi?ffl- /w 516» V/l/u/é’ffﬁ/. /fjcﬁmae Ne! [
: P :

Cl e . ﬁe.rfurc.l
Wy 5777 é#z é;ﬁ £iL

[ 306! 2955 ,_%03 ,3(_7/ " 232 : 13300
2 306/ 2984 ' 3674 329 13200
3 3118 3028 3694 . 309 12600 .
¢ 3124 3035 . 3692 311 12700 !
S 3> 3023 3073 330 : /3300
b 3to4 . 3005 . 3696 307 | [2600 .
7 TGt 3623 3694 %09 Jaé00
& 3039 @ 2947 3686 317 2900
9 3058 2974 . 3695, 308 12600
o 3/89 . 3697 . 370) 362 /2400
/] 32085 2998 3] Ren. j2t00.
12 3085 2998 3693, 310 12700
/2 ' 3oss i 2962 3688 315 /2800
/4 31l 302, 3647 306 12540
/15 323 302( . 3¢78. 325 /3/00
6 2065 = 29L7 3691 312 /2700 |
17 3059  297) 3B, 32| 3000
1Y o7 296 2652 32| [30c0
/9 3074 2486 3692, 3 IR700
20 3000 2924 3698 BoS 12500
4ids, zegza 2994 12975
:'1 ey 4 40 R7S .
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-

oarg: 5 Decenber

AamymiTion' ! Car/nc/fe 556 m [n/ M3 Lot LC-p-Sisé-5of

Ammuw (o TEMPERRTIE ! 70°F FREVIoVS Kovmos ! 3.6’.35

MRREL A0) b NIWVERSRb [FECEIVER Mo!

Tntromeatul  Fret ampresed,  Chonmboer' !
A“' a;?p(. fressure.
o>
3216 3!2,5 ,,400{- 346‘? 53§ ,45200;
31S7 307/ 3500 . 504 - 43590,
3/26 ' 3038 w[/ 3510 494 . 43000
3110 , 30/8 . 3543 46 41000
3213 . 3128 . 3403, (o/ 48900
. 1S3 I 3062 3519 . 485 42400
2109 3018 . 3563 441  Aq00
3108 . 3022 3543 46| . 4loo0
3077 2979 36T . 3T 3900
3126 . 3038 3514 490 42700
C313] . 3030 351S. 489 42600
. 2097 . 3013 . 3583 42/ 38800,
3192 3096 34410 503 4900,
30490 2998 . 3562, 492 4po00!
3093 | 3002 3562 442 49000
3189 @ 3lo02 3457 547 45900
3089 . 3002 . 3868, 436 29400
3156 . 3¢70 3¢98 506 43600
3143 3100 343/ 573 47400
3164 3079 3518 486 42500
/39 3099 42730

44 45 2687

I1-60



L TR, o e
AmmuniTion ! (ar%na?e 556 m Ball M43 Lot Le-)-556 52/

Unmawirion TERPERRTIE ;70 F  FRENWS Revved; /o.zﬂ
ARREL m, 2¢ mmfm- A’m.'nze w: !
Tsfromentu/ Oompresed fort | :

W.%ﬁﬁz ZE i

)., Seaois. 3128  doo2. .’5654__ 349 /3700 :
2 3208 3115 J/ 3,43 359 /4000 '.
3 3228 ! 33k . 3659 1+ 348 13709
4 3176 3691 3653 349 13700
& 3)LS 3082 3L6( 24| /3500
L 3154 . 3066 347 355 /3900
7 3169 ; 3079 3649 338 13400
g 318 i 3083 3655 347 /3700
q 3201 . 31067 3660 342 13500
Jo 3208 3124 357 345 [36e0
el | Btz B S v TBLsl 3sl 138e0
j250 31950 3L ) 3065 337 /3400
13 322 313 3050 352 /3800
14 3151 | 300! by . 342 13500 |
1S 3208 3117 3063 339 /3500
Jg 13227, 342 3663 339 /3500
J7 3135 . 3080 3643 359 /4000
J¥ 2189 3oe 363 36b /4200
/9 2199 3lo| 3,34 368 4300
29 3220 3118 3653 399 /3700
v, Sl =) | 3720
rf . ey, 24 25 255



Table I, Malfunctions and unserviceable parts

Number permitted in the

Malfunctions! 6,000-round reliability test

Failure of forward assist assembly to
assist bolt closure (XML6El only¥
Failure of bolt to lock
Failure of bolt stop to hold bolt open
(last round of each magazine)
Failure to eject cartridge case
Failure to feed Ecartridge visible)
Failure to feed (cartridge not visible)
Failure to fire semiautomatic (single rounds)
Light blow
Other malfunctions

Total malfunctions = above malfunctions combined

(See note 2)

HFruwuwwPhPhw wo

=

Number permitted in the

1 6,000-round reliability test
Unserviceable parts

First 3,000 Second 3,000
rounds rounds

Magazine assembly 0 1
Ejector spring 0 . 1
Extractor 0 1
Extractor sBring 0 | 2
Other parts : 0 i 1

Total unserviceable parts = above {

unsexviceable parts combined 0 3

lyhen malfunctions are traceable to particular parts, it is permissible to
replace such parts and record them as unserviceable, subject to limitations of
table I, When it is definitely established by the Government representative
that previously recorded malfunctions are attributable to an unserviceable part,
such malfunctions shall not be counted against the rifle being tested, provided
that they occurred not more than 200 rounds prior to replacement of the unserv-
iceable part., These 200 rounds shall have been fired with the unserviceable
Kart. However, such malfunctions shall remain recorded and properly identified.
n unserviceable part is one that causes malfunctions or impairs the safety of
the weapon, Malfunctions attributable to ammunition shall not be counted against
the rifle however, such malfunctions shall be recorded,

2In the event of any failure of bolt to lock, the forward assist assembly
shall be operated, Failure of the forward assist assembly to remain engaged
with the bolt carrier assembly during manual attempt to lock the bolt shall be
counted as a failure of forward assist assembly to assist bolt closure
walfunction, . All failures of bolt to lock shall be counted as malfunctions,

30ne unserviceable part other than those specified shall be allowed if in
the judgment of the Government re resentative the failure does not represent an
P

unsafe or defective condition which is prevalent throughout the lot of items
involved,

12
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APPENDIX II - CORRESPONDENCE

DEPARTMENT OF TIIE ARMY
HEADQUARTERS, U.S. ARMY TEST AND EVALUATION COMMAND
ABERDEEN PROVING GROUND, MARYLAND 21005

S = 24 Jul 1967
AMSTE=-BC 26 JUN 1967

SUBJECT: Test Directive for Product Improvement of Redesigned Buffer
for M16Al1 Rifle, USATECOM Project No. 8-7-0230-04

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

1. Reference letter, AMSTE-BC, dated 26 Apr 67, subject: Concurrent
Tests of Quality Assurance (Inspection and Comparison) and Product
Improvement Test of Redesigned Buffer for M16Al Rifles, USATECOM Project
No. 8-7-0230-03, with 1st Indorsement, AMSWE-QA, dated 17 May 67.

2. After review of the various M16Al Rifle tests being conducted
by this command, it is considered inadvisable to conduct concurrent tests
of the buffer assembly with any of the present tests. Independent tests
will permit a comprehensive evaluation of the buffer assembly without
jeopardizing the objectives of other tests.

3. The objectives of this test are:

a. To compare cyclic rates of fire using the old and new
buffers.

b. To compare the bolt rebound upon closing using the old and
new buffers.

4. Commanding Officer, Aberdeen Proving Ground is directed to
conduct an independent product improvement test of the redesigned buffer
assembly for the M16Al Rifle. Tests should include:

a. Ammunition characteristics.

b. [Lxtreme high and low temperature.

II-1



COPY/vu
AMSTE-BC 26 JUN 1967
SUBJECT: Test Directive for Product Improvement of Redesigned Buffer
for M16Al Rifle, USATECOM Project No. 8-7-0230-04
c. [ndurance.
d. Temperature and humidity,
e, Other, as deemed necessary.

5. For the above tests, materiel requirements and funds will be
provided direct to Project Manager, Rifles, with information copy to this
headquarters. As previously discussed with Small Arms Branch, Development
and Proof Services, test plans should be prepared to accommodate the

following:

a. Twelve weapons (6 w/new buffers, 6 w/old buffers - Parkerized
finish).

b. Lxtruded grain propellant for both tracer and ball ammuni-
tion.

c. Ball propellant for both tracer and ball ammunition.

6. During any given subtest, interchange buffers between rifles
and take cyclic rates at various intervals during firing. Cyclic rates
should be measured more frequently during the early phases of the tests
than the late phases.

7. This is a Category I activity., USATECOM Project No, 8-7-0230-04
and SEA priority 1 is assigned.

8. A formal test plan is required with submission to this head-
quarters for approval by 24 July 1967, A formal test report is also
required within 30 days after completion of tests.

9, Test plans and reports will be unclassified.

FOR THE COMMANDER:

/s/ Jack W, Morris

2 Incl w/d /t/ JACK W, MORRIS
1. STE Form 1027 LTC GS
2. Dist List Act Dir, Inf Mat Test

Copies furnished: (w/o incl)
CG USAMC ATTN: AMCPM-RS
CO APG ATTN: STEAP-DS-TI
Pres USAIB ATTN: STEBC-SA
USACDC Ln O, USATECOM
USMC Ln O, USATECOM

I1-2



DEPARTMENT OF THE ARMY
HEADQUARTERS. U.S. ARMY TEST AND EVALUATION COMMAND

ABERDEEN PROVING GROUND. MARYLAND 21005

& o hu 1er

Fouling Tests of M6 Rifles

TO: Commanding Officer
Aberdeen Proving Ground
ATTN: STEAP=-DS

1. This letter confirms verbal instructions to the Technical
Director of Development and Proof Services to conduct subject tests
as requested by the Infantry Materiel Testing Directorate, HQ,
USATECOM, on 20 August 1967.

2. The tests consisted of:

a. Determining cyclic rates for three new ML6 rifles using
both ball and extruded propellant loaded cartridges.

b, Cleaning the weapons thereafter and firing of 1000 rounds
each, using all ball propellant in one rifle, all extruded propellant in
the second rifle, and a mixture of ball and tracer cartridges loaded with
both ball and extruded propellants in the third rifle.

c. Approximately 50% semiautomatic and 50% automatic firings
were imposed and the rifles were not cleaned after the 1000 round schedule.

3. Personnel from the Infantry Directorate will handcarry the rifles
to HQ, USAMC, together with suitable borescope equipment to permit a
detailed examination of the nature and extent of fouling obtained with
each of the rifles. The services of a technician from Development and
Proof Services to accompany the rifles was requested.

4, For immediate funding purposes, currently approved work orders for
"Military Potential Tests of M6 Rifles" may be utilized. The results, how=-
ever, are to be reported in conjunction with forthcoming tests of buffers
for Ml6 rifles.

FOR THE COMMANDER:
7 e
L. /5 /uoul?
OBERT B. TULLY

LTC GS
Dir, Inf Mat Test Dir

II-3



AMSTE-BC, MR, C, CRIDER; AMSMU-RE, MR, SPAULDING; AMXBR-EB,
MR, PIDDINGTON, FROM STEAP=-DS-TI SGD WILSON AND TOLEN

SUBJ: FIRING OF M196 TRACER CARTRIDGES IN M16Al RIFLES,
USATECOM PROJINO. 8~7=0230~-04

REF: STEAP-DS-TI TT 12481, 10 OCT &7, SUBJ: FIRING OF M196
TRACER CARTRIDGES IN XM177E2 SUBMACHINE GUNS,

1. REF TT DISCUSSES INCOMPATIBILITY OF BALL PROPELLANT LOADED
M196 CARTRIDGES WHEN FIRED IN XM177E2 SUBMACHINE GUN, EXCESSIVE
DISPERSION, YAW AND FAILURE TO TRACE WERE OBSERVED. EXCESSIVE
DISPERSION AND YAW DID NOT OCCUR WHEN FIRING A RELATIVELY NEW XM16El
RIFLE AND APPARENTLY WAS NOT OCCURRING DURING TEST OF M16Al RIFLES

IN REDESIGNED BUFFER EVALUATION,

RESERVED FOR COMMUNICATION CENTER
JOINT MESSAGEFORM
SECURITY CLASSIFICATION
UNCLASSIFIED ,
PSR [MUETE MMl LOMMUNICATIONS
P
TYPE M5G M : OEHTER
PRECEDENCE
actioNn ROUTINE
a7 A0
wro ___ ROUTINE oTe "1 00T 17 13 46
FROM: SPECIAL INSTRUCTIONS
COARG D LRILEN PROVING GROUND
M&RYLAND
TO! CGUSAWECOM ROCK ISLAND ILL
INFO: CGUSATECOM APG MD
CGUSAMUCOM DOVER NJ
COUSABRL APG MD
uncrassIFIED 12742 FOR AMCPM-RD, MR. W. DAVIS,

DATE

TIME

2. HOWEVER, DURING CURRENT HIGH TEMPERATURE TESTS AT +155°F mm/,. Z Y/E’;»i"f? Z
OCT
OF 12 M16Al BUFFER TEST RIFLES, FIRING RESULTS OF BALL PROPELLANT s Noﬁlr

1 ' PAGES 3

D TYPED NAME AND TITLE PHONE R | SSGNATURE

R Lu89 E

Al s, A, DOILNEY, Chief, Sma.‘lg_m_s and |&

T Airecraft Weapons Branch A | TYPED (or atamped) NAME AND TITL

E | J. A. TOLEN, Deputy Director for

R R Engineering Testing

SECURITY CLASSIFICATION REGRADING INSTRUCTIONS

UNCL NA
D ov'es 1 7 3 I1-4 REPLACES EDITION OF | MAY 88 WHICH WILL BE USED. o oo



SECURITY CLASSIFICATION
ABBREVIATED JOINT MESSAGEFORM
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14196 TRACERS, LOT LC 12081, WERE TOTALLY UNACCEPTABLE. GROSS 1
DISPERSION, EXCESSIVE YAW, JACKET RUPTURES AND FAILURE TO TRACE
OCCURRED,

3. THE PROBLEM APPEARS TO BE A FUNCTION OF A NUMBER OF
VARIABLES WHICH MAY INCLUDE GUN TEMPERATURE, PROPELLANT TYPE,
BARREL FOULING, AMMUNITION TEMPERATURE, AND PREVIOUS FIRING
HISTORY ON AN INDIVIDUAL WEAPON. FIRING SCHEDULE OF 80 ROUNDS
IN APPROXIMATELY 8 MINUTES WITH MINIMUM OF 2 HOURS BETWEEN
SCHEDULES IS NOT CONSIDERED SEVERE.

4, TO DATE ALL DISASTROUS TYPE RESULTS HAVE OCCURRED
DURING AND IMMEDIATELY FOLLOWING THE FIRING OF LOT LC 12001,
ACCEPTABLE RESULTS IN TEST WEAPONS CAN BE REGAINED SOON AFTER
INTRODUCTION OF BALL PROJECTILE OR 8208l PROPELLANT LOADED
TRACER FIRINGS.

5. DPS CANNOT PROCEED WITH FURTHER INVESTIGATION OF
TRACER PROBLEM WITHIN THE CONFINES OF THE PRODUCT IMPROVEMENT
TESTS OF XM177L2 SUBMACHINE GUNS AND M16A1l BUFFERS WITHOUT
ADDITIONAL MATERIEL, FUNDS AND WRITTEN AUTHORITY.

6. DPS URGENTLY RECOMMENDS THAT AMCPM-RS SHIP 12 NEW
#16A1 BARREL ASSEMBLIES AT ONCE TO APG FOR USE IN BUFFER TEST.
POSSIBILITY EXISTS THAT METAL FOULED BARRELS MAY SOON INDUCE N

HIGH MALFUNCTION RATES WHICH COULD RESULT IN NON-DISCRIMINATORY
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TESTS BETWEEN STANDARD AND REDESIGNED BUFFERS, BARREL 7

REPLACEMENT WOULD THEN BE DONE AT DEPS OPTION, WITH OBJECTIVE OF
MAINTAINING INTEGRITY OF BUFFER EVALUATION. REPLACED BARRELS

WILL BE SECTIONED FOR FURTHER STUDY.

CONTROL NO. TOR/TOD PAGE NO, OF MESSAGE IDENTIFICATION INITIALS
NO. PAGES
3 3 Ps
REGRADING INSTRUCTIONS SECURITY CLASSIFICATION
NA UNCLASSTFIED
D D 1 fl?)%“ﬂs] 73 -1 REPLACES EDITION OF 1| MAY B85 WHICH WILL BE USED.

II-6



APPENDIX IITI - REFLRENCES

Technical Manual, TM 9-1005-249-14, Rifle 5.56-Mi, M16; August 1966.
Keele, E., lendricks, G., and Staley, L., Final Report on Military
Potential Test of Weapon Lubricants Employing 5.56-MM, M16Al (XM16E1)
Rifle. USATECOM Project No. 8-5-0060-02, Report No. DPS-2417,
Aberdeen Proving Ground, May 1967, (Distribution Controlled by

US Army Weapons Command.)

Specification SAPD-253B, Acceptance Testing for Rifle M16 and MIL6Ll.

Letter, AMSTE-BC, Approval of Test Plan for Product Improvement
Test of Redesigned Buffer for M16Al Rifle, 29 August 1967.

Specification MIL-C-99630, Military Specification for Cartridge,
5.56=MM, M193.

Specification MIL-C-60111, Military Specification for Cartridge,
5.56-MM, M196.

Letter, AMSWLE-SMM-SA, Lubrications and Preservatives for MI16Al
Rifle, 2 June 1967.

Field Manual FiM 23-9, Rifle 5.56-MM, XM16El, July 1966.

III-1



APPENDIX IV - DISTRIBUTION LIST

USATECOM Project No. 8-7-0230-04

Final
Addressee Report
Commanding General
US Army Test and Lvaluation Command
Aberdeen Proving Ground, Maryland 21005
ATTN: AMSTE-BC 30
Commanding General
US Army Materiel Command
Washington, D. C. 20315
ATTN: AMCRD-WI 2%
AMCAD=-S 1*
AMCPP 1*
AMCQA 1=*
AMCMA=R 1=
AMCSU 1*
AMCMI 1*
Commanding General
US Army Confbat Developments Command
Aberdeen Proving Ground, Maryland 21005
ATTN: CDC Liaison Officer, USATECOM 10*
Commanding General
US Army Materiel Command
Rock Island, Illinois 61200
ATTN: AMCPM-RS 3*
Commanding General
US Army Weapons Command
Rock Island, Illinois 61200
ATTN: AMSWE-RDS 5*
Commanding General
US Army Munitions Command
Dover, New Jersey 07801
ATTN: AMSMU-RC 3
Commanding General
US Army Ammunition Procurement
and Supply Agency
Joliet, Illinois 60431
ATTN: SMUAP-A 3

*Distribution denoted by an asterisk (*) will be made from those copies
forwarded to Headquarters, USATECOM,

Iv-1



Addressece

Commandant
US Army Ordnance Center and School
Aberdeen Proving Ground, tlaryland 21005

Commandant

US Army Infantry School

Fort Benning, Georgia 31905
ATTN: AJIIS-M

Commandant
US Marine Corps
Washington, D. C. 20380

Commanding Officer

US Army Springfield Armory
Springfield, Massachusetts 01101
ATTN: SWESP-RLT

Commanding Officer

US Army Frankford Arsenal
Philadelphia, Pennsylvania 19137
ATTHN: SMUFA-C2500

Commanding Officer
US Army Arctic Test Center
APO Seattle 98733

Commanding Officer
US Army Ballistics Research Laboratories
Aberdeen Proving Ground, Maryland 21005
ATTN: AMXBR=-ID

AMXBR=-WD

Commanding Officer

US Army Human CEngineering Laboratories
Aberdeen Proving Ground, Maryland 21005
ATTH: AMXHE-SYS

President
US Army Infantry Board
Fort Benning, Georgia 31905

President

US Army Maintenance Board
Fort Knox, Kentucky 40121

Iv-2

Final

Renort



Addressce

Dircctor

Marine Corps Landing Force Development
Center

Quantico, Virginia 22134

Marine Corps Liaison Officer
US Army Test and Evaluation Command
Aberdeen Proving Ground, Maryland 21005

AFSC STLO
Building 390
Aberdeen Proving Ground, Maryland 21005

Commanding Officer
Aberdeen Proving Ground
Aberdeen Proving Ground, iaryland 21005
ATTH: STEAP-DS
STEAP-DS-TA

Commander

Defense Documentation Center for Scientific

and Technical Information
Cameron Station
Alexandria, Virginia 22313
ATTN: Document Service Center

Final

ReEort

1*

20

Secondary distribution is controlled by US Army Materiel Command,

ATTN: AMCPM-RS.

IV-3



AD _ Accession No.

DeveTopment and Proof Services, Averdeen Provifg Cround, Maryland

Final Report on USATECOM Project No. 8-7-0230-04, Product Improvement Test of

Redesigned Buffer for M16Al Rifle, January 1968

AMCMS Code No. 4420,25,0132.2.39, Report No, DPS-2662

Author Lloyd Staley

Secondary distribution controlled by US Army Materiel Command, AMCPM-RS

200 pages '
Unclassified Report

At the request of US Army Weapons Command, a product-improvement test of a re-
designed buffer for the M16Al rifle was conducted at Aberdeen Proving Ground,
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fired under a variety of adverse conditions employing both the redesigned and the
standard buffer. Four lots of ammunition were also tested to investigate the
relationship of certain ammunition variables to weapon performance. The redesigned
buffer was developed as a substitute for the standard buffer with the objective
of lowering cyclic rate of fire and reducing the incidence of failures to fire in
the M16Al rifle. Test results confirmed that both design objectives were accomnlis
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