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Approved for public release; distribution unlimited.
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"< $.1 Facilittes.

) ITRM REQUIREMENT
Tesé stands.

Grouad mounts (bipods, tripods,
gimbals, etc.)

A
i
S
3
3
&L
%
3
%

« Control weapon
Cexera : 35-@m with 80- to Zoo—nn
‘» zoon lens
Targets Paper screen and/or plywood
Climatic chamber To condition test item (-51°
to 71* C)
Sand/dust chamber To dispense mixture at rate of

100 +25 grams per minute per
square meter

Mud bath . Viscosity of 4,600 centipoises
Salt water solution 5X sodium chloride and 95X water
Ammunition guide tray Low friction

Antisurge spring _ Long enough to permit gradual e
. load application
Gun solenoid : B
Centrifuge facility - To accommodate Heﬁ
- tion testing S %
Rain test facility To providg watet spray: of 103
: 5046« AnYy _?ét -.n:lnin W

i —
L@R OF um.s

2.2 Instrumentation.

ITEM UREMENT*

40.6° € (1° P)

Y ; Review the Safety Assessment Report and all instructional material is-
% #with the test item by the developer, as well as reports of previous tests
conducted on the same model or closely related item. - Review the Interim Safety
Release or Safety Release prepared by the testing agency. .

b. Assemble, Information on the physical characteristics of the test item
(TOP/MTP 3-2-500)"#*%  {its method of operation, maintenance requirements, and ex-
pected modes and areas of deployment.

#VYglues may be assumed to represent + 2 standard deviations; thus, the stated
tolerances should not be exceeded in more than 1 measurement of 20.

##Footnote numbers correspond to reference numbers in Appendix B,

——————

ﬂ

- tv,.,m R

; 5 :
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- ¢, Based r- _.ne above information, plan a comprehensive testing program to

¢ verify that the st item satisfies minimum design end construction requirements

for safe fileld deployment. Tests sapproprisre for forming a test program are

" described in paragraph 4. For some test programs, these procedures will need to

be expanded or special test considerations will be required, while in other
cases, not all procedures contained in this TOP will be applicable.

e

emre————

H

3.1.1 Sample Size. The number of weapons and rourds to fire per weapon must be

considered in determining sample size. The number of weapons should adequately

represent the population froz which the sample has been drswn. If the sample is

too small to sufficiently detect small differences in the statistical para-

%  mpeter(s) of interest, a conclusion regarding acceptability cannot be made with
confidence. Although test economy must also be considered, the sample size must
be sufficlent to .provide reasonable assurance that comp fison of test results
ageinst requirements will be meaningful. TOP/MTP 3-1-002° provides guidance in
selecting samples for desired levels of confidence in test results.

«

A

S et ot s i i e\ N
X v T

e cimn e
T YRTET T

IVCURIRY

a. A subtest program for a hand or shoulder weapon should never be con-
gidered with less than three weapons. For coumplete engineering tests, 16 new
weapons are considered satisfactory, with more than 4,000 rounds normally be:l.ng
fired from each weapon. To evaluate the weapon st or close to its expected servs
iceable life, 5,500 to 6,000 rounds (or as otherwise specified) should #ex firefﬁ
from each of a sufficient nunber of weapons, 5

. 48 congidered adequate to detect fundamental and consistent ﬂeapon &qﬁgiencies
in a particular environment. When marginal pgrfﬂﬁ@ance 0T raniomly encbuntered

. —  problems are expected and are to be measur d:2% degr
N weapons must be used.

b, A subtest program fo Bachitg &u_. s and mtomatic weapons should con-
: sist of at least three Weﬁgpo@s' _ '
| complete engineering test. More :than 2 OOG;ffo‘unds would be fired from each of
i these nine, and a: sufficient ﬂgmbe of vgﬁese wveapons would be fired (six may be
fired 40,000+ roungs.‘!rojzml’?'—lch ihreg* ¥ be fired 50,000 rounds each) to evaluate
‘tor close®to its expected serviceable 1ife, Additional testing for
. guppoT e -.sl;'{ma:lnr.enance avaluation) will be performed if needed (in-
: clﬁﬁﬁ sths, prew;ously mentioned weapon serviceable life evaluation), NOTE:
D Eﬂemal d‘ﬂve—type fotary weapons have much longer lives than gas-drive auto-
: c weap@gnhs wWith single barrels. ROC requirements and 'statistical decisions
5!11 i1 be*1 factors in determining the number of test rounds.
g
% 1.2 Test Sequence. To provide an early indication of weapon suitability, con-
’*f?ié’ duct high-risk tests first. Otherwise, when one weapon must be used in several
gubtests, plan the test sequence so that the most abusive test will be conducted
.last. A suggested sequence for an engineering test of hand and shoulder weapons,
ueing 16 weapons, is shown in Table 1; a suggested sequence for a nine-weapon
test of machine guns and automatic weapons is shown in Table 2.

3.1.3 Gun Mount Compatibility. Gun mount compatibility for machine guns and au~-

tomatic weapons must be established before development test (DT) II is conducted.
This can be done by separate testing, by ARRADCOM data, or by contractor-
furnished evidence. A suitable adapter and mount base can then be designed and
constructed before DT 1I begins, Generally, a light or dual purpose machine gun
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: ehruld be capable of performing, whether hard-held or mounted on aircraft or
1 v U grodred vehicles, Any machine gun too heavy or having too much recoil to be
_fired hend-held should be capable of performing from a ground tripod mount or
H gircraft and armored vehiclei mounts. Ground mounts (bipods, tripods, etec.) or
edapters provided with the test weapon(s) but not previously tested will be in-
cluded in the full range of applicable subtests (climatic, adverse, etc.), along
with the test stand firings.

. The term "mount base™ as used herein is defined as all of the supporting struc-
ture of a test stand interposed between the gun and "ground”, except the actual
cradle or adapter used to secure the weapon to the wmount base., The term

» “suitable” refers to the rigidity of the mount in N/cm {1b/in) deflection.

3.1.4 Barrel Changes (machine guns). During all subtests involving sustained
fire (except barrel performance test), the barrels are changed before reaching
the cookoff level established by separate firings., The 200-round cycle mentioned
: in some subtests as the interval for complete cooling or change of barrels is an
i erbltrary figure and may have to be adjusted in accordance with the results of
the cookoff tests. NOTE: For those guns that have spare barrels, and the opera-?*;
: tional concept prescribes barrel interchanges, the prescriptions should be"
followed. ) ‘

‘ 3.1.5 Endurance Data Versus Parts Replacement, If replacemsi lnte;val regﬁ’g.%
ii prescribed in technical publications, comply with them. ::The u{bitraq. Teplace-*
|

ment of critical weapon parts with new parts befo,ne eacﬁ subtéﬁt wouh} ﬁermit
more precise evaluation of the influence of th’e ek
functioning, This practice, however, woulg egate ’é;h
i:ng-tem parts durability and weapon life 2\ Therefore, £

eh'qironqent od" weapon
‘accymulatipn of data on
-pwing completion of

.....

cooling of veapon bat¥relgibetwéen firing trials is permitted. The air should be
directedﬁigrom £ ch&mbet toward” the muzzle to prevent it from washing the
lubriz : 1 o

3.1.6 Forced Air Cobli g}“ of. Ig!eapdh B vew. The use of forced air to accelerate

oled by( ﬁoreed air by imserting a curved tube (copper suggested) into the
% recel; 2T frof' below, forcing air into the chamber toward the muzzle. Other
i weaaons can“ﬁe cooled in a similar manner by using an adapter tube inserted into

'

B thg ‘chamber.
Lo

>

B e !,‘3.')‘ ‘:" 3

ET53679

Confidential - SHRRBER - &2 LeKrd66dueee Order

Williams v. Remington



s v

& ¥
. TABLE 1 2
SUGGESTED TEST SEQUENCE FOR HAND AND "»f-;
SHOUL.DER WEAPONS USING 16 WEAPONS s
v Weapons Subtests No. of Rounds Per Gun 2
=
. All Physical characteristics 0 %
- 1,2,3 Safety 150 %
1,2,3,4,5 Accuracy 500 b
Cookof £ 2,500 i
6,7,8,9,10 Endurance 6,000 P8
11,12,13 Hot 1,000
11,12,13 Cold 3,000
11,12,13 Humidity .
14,15,16 Sustained fire test
1,2,3 Water spray
1,2,3 Dynamic dust
1,2,3 Static dust
1,2,3 Mud test
‘1,2,3 Unlubricated
1,2,3 Fouling
1,2,3 Icing
1,2,3 Salt water immersion
5,6- Flash
5~ Smoke
5\ Noise
1,2 g
1 All of the above

RO T

’.ﬂiu&ﬂz&l&aL‘ﬂ’w{WMﬂ#‘ 5 _;,,gf-;i" ) vj;,

AT -
Yoy ,c' SR :
W“Mwmousr ;JI.-
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Re-

TABLE 2 §
SUGGESTED TEST SEQUENCE FOR MACHINE GUNS AND &
AUTOMATIC WEAPORS USING NINE WEAPONS * é
Cuns Subtests No. of Rounds Per Cun ¥
All Physfcal characteristics 0 é
1,2,3 Assembly/disassembly 0 :
All Initial dispersion 30 3
4,5,6 Accuracy (from test stand) Included with relia-~ .
bility and endurance 3
1,2,3 Accuracy (bipod) 7,320 :
1,2,3 Accuracy (ground mount) 2,130
1,23 Attitudes 4,800
4,5,6 Reliability and endurance 25,0002
1,2,3 Cookof f
7,8,9 Hot
7,8,9 Cold
7,8,9 Ieing
7,8,9 Teuperature/hunidity
7,8,9 Unlubricated
7,8,9 Water
7,8,9 \4- Sand/dust tests
7,8,9 = . Salt water immersion
7,8,9 N | Mud | and IT s
2 Flash 2
3
3
1,2,3
2 i ; n i
1,2 -, Batrelperformance
All ' ﬂgﬁi@gerfépce evaluation Included in the above;
7 T if additional rounds
are needed, 15,000
- rounds may be fired
from gun' 4, 5, or 6.

dat

NOTE: Add fungus if pertiment.

bre rounds may be necessary, depending on design requireuenté and sampling
" risks, '

e e et e+ vt
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: 8. Digassemble the weapon, and visually examine all major compenents (e.g.,
Pa % dafety and trigger mechanisms, locking arrangement) for conformance with
specifications and design drawings. Record 4ny deviations from specifications.
b. Photograph the weapon with and without its accessories and in various
stages of disassembly. f
c¢. Conduct a magnetic particle inspection of components to be subjected to
atress during firing (e.g.,, bolt, locking lugs, bdbarrel, muzzle device) as
described in TOP/MTP 3-2-807
- d. Record the following for the test weapon and its ancillary equipment, &s
applicable: .

. (1) Test item nomenclature, serial number(s), and manufacturer's name
(2) Type and adequacy of packaging and preservatives
(3) Defective parts (ascertain with weapon disassembled, repair or

replace, record) )

; (4) Number and names (establish, if necessary) for all parts

i (5) Completeness of logistic support

’ (6) ‘“Force-displacement. curve for all springs, within the degigned

operating range (if specified in test plan) :
(7) Weapon physical characteristics

Weight of

a) Gun
b) Mount
c¢) OCun accessories
~ d) Complete system
\ —e) Overall weapon
£) Without accessories or

h) With loaded mqgazine 3 diac cce ories
1) Indivtﬂuai.@ 'ig :

&
' \harest item length, width, and height, with and
esnoriea

b Length from butt to trigger/butt to rear sight

b) Mount
¢) Traverse and elevation limits, free and controlled

Sight characteristics and effectivenass

! a) Zeroing and adjustment

! b) Maximum range setting

¢) Increment of adjustment, range, and windage

d) Total adjustment, range, and windage

e) Battle sight setting

f) Front and rear sight type, dimensions, and means
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. g) Sight radius
et i h) Beight of sight line above bore line
' i) Distance of rear sight to line of rear face of stock

Firing pin protrusion
Firing pin energy (if specified in test plan)
Trigger pull (force and stroke required to manually
operate the trigger)

- Headspace 3

Barrel length

Length of rifled bore

Direction and twist of rifling

Number of lands and grooves

Diameter across lands and grooves

Chamber dimensions

Charging force

Receiver length

(8) Time and tools necessary for the following.
NOTE: This test is conducted to determine the type and number of tools .and tim@
required to accomplish various stages of assembly and disassembly. The ﬁbllowingﬁ
measurements are taken three times by each of three test personnel 5,83

Complete disassembly of weapon
Asgembly of weapon after complete d;aasseﬁhay

(field strip) :
Assembly of operating parts nd magazine ot
Change \of barrels

wvithout ammunition B
(10) Methpd g bangel ttugh
(llQ TYpe:»f Qpefstionﬂ £

(5?) 1fype of mechanism (open or closed bolt)
) Type of feed extraction, ejection, cocking
(16) Flash hider

(17) Muzzle-compensating device

(18) Bayonet, grenade launcher, or other ancillary equiprent

e. Prepare a characteristics data sheet, suitable for the formal report
and other purposes, consisting of a general view photograph of the weapon, along
with a listing of all principal physical and performance characteristics, as :
described in TOP/MTP 3-2-500. E

f. Verification of Sight Calibration.
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BARBER - $;32.96/00A28%8. veapon to the mount whic® .s emplaced on sod 100
! weters from a 4.9- by 4.9-weter (16- by 16-foot) t2- ., Place two sandbags on
,i " edch leg of the mount.
i (2) Fire a 10-round settling burst between firings of alngle shots.

" (3) Adjust the mount to move the center of fmpact of the shots to about
the center of a 30.5~cm (12-inch) bull's-eye. Without additional mount adjust-
ments, adjust the sights to result in a 6 o'clock sight picture. Without further
movenment of the sights, set and lock the movable elevation scale (1f provided) at
the 100-meter graduation and the windage scale (if provided) at the zero posi-
{ tion. Both scales are kept locked in these positions for the remainder of the
tests. On weapons that allow slippage of sight scales, the scales should be
slipped to read the asppropriate range and deflection on the point of impact.
.  Weapons withour slip scales should have their sights adjusted to the point of

impact.

PSRN

(4) Fire three 10-round, single-shot groups at targets 100 meters from
each of the weapons.

(5) Repeat this procedure at ranges of 300 meters, 500 meters, and max-
imn range of the sight for rifle caliber weapons and at ranges of 500 meters,
! 750 meters, and maximum range of the sight for heavy caliber guns (cal .50 class
! and larger), with the rear sight elevated to the respective meter marking for the
i renges to be fired.

ﬁ\l

NOTE: 1) The zeroing-in phase 18 fired only before the 100-meter te&ii‘z)
, & LASER target mechanism is available. it may be used in i
! described procedure.

g. Calibrate target system, 1f-app11cab1e.“

! 3.3 Personnel. Familiaptze test persdnnel wf%h "Fand \operational
characteristics of the test item 3s, degeribed:dn: qpplf&ﬁkle technical manuals,
requirements documents, or manufacturer 14 %eraturé. Review all special warn-
ings and safety SOP's prepared before tept ge o “

4, TEST PROQEDURE

%L a, fSafety release recommendations, required by USATECOM Regulation 385-6,
nai%pe isgked periodically throughout the ET, reflecting the degree of confidence
gp thegafety of the weapon, specifically with regard to the gun crew, as- the
Wi irious subtests progress.
imﬁgxﬁﬁ’ b. The first safety release recommendation is issued upon completion of
1~ the safety-related subtests. It will reflect engineering judgment based on care-
ful study of all safety features, manual and interlock typas such as those in-
tended to prevent firing before the breech is locked, firing without the barrel
locked in place, or firing without the breech lock or with it improperly as-
sembled. Hazardous operation of manually operated assemblies such.as charger,
P feed changer, feed covers or assemblies, trigger, manual directing handles or
grips, ete., are reported. Observations are made for high-pressure gas or par-
] ticles emanating from the breech area in a direction that could be hazardous to
H the gunner or crew, case ejection direction that could be hazardous to the gunner
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B%I;BEB“'S iznh%%{lorgouounung. and sear fallures resulting Ap 8 runaway guno
" cqndition. i

;" ¢, Before and after firing, critical components such as breech bolts,
: - locks and locking abutments, backplate and corresponding lugs in the receiver,
i . and mounting lugs, when applicable, are inspected for cracks &nd peening. The
i exanination is supplemented by magnetic particle inspections.

d. Generally, & safety recommzendation can be made for a given design,
; linited to the number of rounds fired under the same conditions with at least
i three weapons. Subsequent safety recommendations will reflect wmore firing
- experience, :

4.1.1.1 Method,

a. Conduct the safety evalusticn tests described in TOP 3-2-506% to cer-
tify through a safety verification study in accordance with AR 385-16 that the
item {8 safe for further testing before initiating the tests described below.

b. Conduct a safety check to determine the hazards, if any, of double
feeding., The different types of ammunition (projectile configuration) supplied
i with the gun are evaluated for variations in feeding angles induced by the dif~-

i ferent configurations. Determination is made as to whether the nose of &

cartridge being fed will strike the primer of & chambered round. If it dd’gp. .
conduct at lesst 10 trials with each type of cartridge striking a g@i;gmber :
prived case (in lieu of a live round) by initiating a normal feeding cycle: ;

c. Continue safety evaluation throughout the tests: by observing and:
analyting weapon performance to identify any actual or potedtial hazards; to per-
sonnel and equipment that might result from operatign "andi:maintérance of the
: veapon by representative users. A safety release recd&endaﬂi@n viig b made to
‘ TECOM in sccordance with TECOM Regulation 385+6. : ; e

4.1.1.2 Data Required.

a. Safety release or in
through the test sponsoyi through TECO!j;

b. Any actual'or potentisl haz

o N
y re grgs!e"‘"fron the weapon manufacturer

ds ‘detected.
£,

. Wy
4.1.2 Range Safbty edis.

£

ﬁﬂ.&i!)ﬁe hodi::, evaluate, and conduct required range safety tests as
iescribed in TOPY for construction of surface danger-zone diagrams for

1
¥ ¥ b
fii!nclusio%-‘g in AR 385-63.

‘g.nﬁigi#&,g?%ﬂa Required. Collect data in accordance with TOP 1-1-018, and prepare
E surfdce danger-zone diagram, S

§,2 Cook-off Test. This test determines the maximum number of rounds that can
be fired semlautomatically and automatically from the weapon before the chamber
becomes hot enough to cause the propellant to cook off, {.e., ignite spontaneous-
ly, if a cartridge is resting in the chamber.

CAUTION: The cookoff test described herein covers only those hand and shoulder
veapons, machine guns, and automatic weapons that do not use ammunition incor-
porating high explosives or fuzed projectiles. 1f explosive ammunition is in-
cluded in a hand or shoulder wecpon system (and the weapon can also be fired
rapidly enough to possibly induce cookoff), special test procedures must be
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\' 4usLatuicd CRGL FULLY Teflect the hazards of cookoff tests of high-explosive
i .« smunition, as well as accommodate the design character stics of the particular
® + Weapon being tested.

4.2.1 Method,

! 4, Disassemble, clean, lubricate with prescribed ¢il, and reassemble one
: teat weapon. .
b. Instrument the weapon for continuous temperature data by employing a
- therrograph and installing thermocouples at the following locations: on the ex-
terior of the muzzle device or on the exterior of the barrel at the muzrle (if no
murele device is present), on the exterior of the barrel immedistely over the
~ chamber mouth, and on the exterior of the barrel proper at tne point of the smal~
! 1ot cutaide dismeter.
! c. When the projectiles are inert or contain nothing more than tracers,
: the person firing may remain in position at the gun during firing, but must be
adequataly protected. Be sure that this person uses a face shield, protective
vest /clothing, heavy gloves, and ear protection. A plexiglas screen should also
be employed to shiald the person firing from as much direct exposure to the test
weapon as practical, u
d. Conduct a firing exercise, using a predetermined number .of rounﬂs,
based on experience with the test weapon or one similar. Subject the:"‘iiégpon &o
: the most severe firing schedule anticipated for it in services !‘\ire the Weapoily ™ ..
} changing belts or magazines as quickly as possible to achf tha; prédete i
| mumber of rounds. Closed bolt weapons will retain.s ‘fo in f?be ehamberfﬁf
{ firing is stopped in the nmiddle of a bcltlugaz!.pe. Ebweve ;. when *v,ga ns of an
am a chtridgfe :peciany
cigx be ag;complishtd by as-
the priver 0.25 ca (0, xo

open-bolt design are fired, the last round: m
prepared to perait bolt closure without, ﬂring.
, semdbling a prismer without an anvil, . B
' mCh)-

te’nlping cookoff point 1f 500 roundk
if:the wespon can mo longer be fired

ety
]

e. Discontinue the tgs with‘ t’
cen de fired without cookaff bccurringc.
in a rormal wmanner: ;ie*tauae ‘af Heat,

f. After the fim :roupd 1g-chenbered and the bolt closed, a 30-uinute
vaiting perioa %p &gs&ved. “NOTEY" Under no circurstances will personnel be ex-
posed aftei: any" potantial cookoff round has been chambered until either a) the
”ﬁ \"dp tétﬂna:e& by;,;a 30-minute waiting period without cookoff occurring, or b)
ithe chaid eted roupd 18 fired (remotely by use of a lanyard) and mot removed for

~i" i n.-. The first round will usually cook off within 60 seconds, end auto-
aétion will continue to load and fire subsequent rounds until weapon
eEd ure fells below the cookoff level. From the records on temperature,
“and rounds fired, fever rounds can be selected in subsequent trials when
the purpose is to bracket the cookoff level in terms of number of rounds fired.
g. Substantiste the point of cookoff by firing & total of five trials
during which cook-offs do not occur., The confirming firing (non-cookoff level)
will consfst of 10 rounds less than that producing a cookoff in a continuous
burst or one burst less than that producing a cookoff during burst firings.

4.2.2 Data Required. Record the following information as obtained above:

a. Continuous tine-temp\.rature recording with wmwaximum temperature read
from recording
b. Axbient tenperature
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. ¢, Nuzber of belts/magazines snd rounds
oo » d, Rate of fire when firing, and overall rate of firing, including time
to change belts/magazines
e, Time to cookoif, If it occurs
. £+ Malfunctions 1n accordance with paragraph 5. Record malfunctions for
each type of amunition designed to be fired in the weapon when different ammuni-
tion components may produce various cookoff levels.

4.3 Endurance Test. Endurance testing 18 conducted to determine the functioning
1ife of the weapon., Fire hand guns and shoulder weapons at least 6,000 rounds
and machine guns and automatic weapons 25,000 rounds unless otherwise specified
« 1in the test plan. Record all instances of malfunctions and failures, and replace
perts vwhen they become unserviceable. When a specific part is being studied,
continue the test only long enough to determine its useful life. NOTE: Some
weapons have longer lives than those specified above, particularly those that
employ multi-barrels,

4.3.1 MHand and Shoulder Weapons.

‘.3.1.1 Hethodn |:

a. Disassemble, thoroughly clean, lubricate, and reassemble at leasgwiive
test weapons., Record headspace and barrel bore measurements for e&c'? R
b. Fire 20 rounds from each test weapon, and recor velocity al

curacy. (The range distances for determining velocity and icc&rpcy afg uéyally w?

egtablished in the requirements documents; when they are a@t spegified geﬁgr to
test reports on similar items.) :
- ¢. Fire each test weapon in accordgga%-vith- £
BJ of rounds, firing cycle, mode of fire, quuence of;no&é#} speclfied in the
\ requirements document. I1f a fipiw 5 edpre 1s9not “$pecified, use the
following:

fm

omfortably vith the bare hand), until
N % r each test weapon. Conduct selected
eapon atxitudes of Table 4,

TABLE 3
FIRING CYCLE
Magazine
20 rounds 30 rounds

Automatic* - 3- to 5-round bursts X X
Automatic* - gingle burst : X X
Semiautomatic** — 10 to 30 rounds per minute X X
Automatic* = 3~ to 5-round bursts X -
Semiautomatic** - 10 to 30 rounds per minute ) ¢ X

Total rounds per cycle 100 120

#Heapons without automatic firing capability are fired semfautowatically.
#**Yeapons without semlautomatic firipng capability are fired in 3- to 5-round
bursts.

12
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%35_
iaumv 3:’ accordance with the basic outline in Table 5, using firing schedules ap-

IV June 1y82 TOP 3-2-045
* ? (2) * .asure and record cyclic rate of fire for each burst fired Y
_ automatically. &
f"i
(3) After every 1,000 rounds, disassemble, inspect, clean, and lubri~ ;E
cate the entire mechanism unless otherwise specified, and fire 20 rounds for %
velocity and accuracy at the ranges previously established,
*
- TABLE & Ve
WEAPOR FIRING ATTITUDES “_‘g
&
~ Firing Cycle ’5
{200-round groups) Veapon Position (hand-held) g
A, B Loosely h
A, B Right side up 0°* elevation
A, B Left side up .
A, B " Normally . {
A B Loosely 80° elevation
A, B Normally
A, B Loosely

A = as specified in Table 3.
B = automatically to even the round count to 2003

—

d. After the specified uumbe: qpf rohqés shave bee
egain for velocity and accuracy, pnd -d

d bo‘:é “and hé‘adspace neasurements.

&.3.! «2 Data Required.

a, Muzzle ﬁeloc;ity :
b. Target a&:urm# and dis,periion
Cyeh:c rat;q of sutomatic fire

r ; hperd&ure

&;? e, Hllﬁmctf&né. breakages, and replacement parts, im accordance

55?-@1%‘( paragragh 5.
g%;.h f. Q_Y re énd headspace measurements

4 ?.2

chine Guns and Automatiec Weapons: Fire these weapons 25,000 rounds each

plicable te the weapeu. The procedure is as follows.

§.3.2.1 Mathod.

2. Shoulder-fired, bipod-mounted weapons and other ground-mounted

(tripod, etc.) weapons are fired from their respective nounts. as well as being
fired from a test stand.

b. Initfally, each endurance and reliability weapon is fired 200 rounds

from a test stand, bipod, and tripod (as applicable) for cyclic rate measurements

- and observation for any gross operational problems. If a major operational

problem fs encountered during this firing or during subsequent firings, a

kinematics investigation is conducted (TOP 3-2-826"),

13
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WY Wwiie s we \

AN ST ATV
. @ ° €. After 200 rounds have been fired from the test stand and each mount
iovolved, subject each weapon to the firing oytlined in Table 5, rotating from
>~ test stand to bipod to ground wount (tripod, etc.,), as applicable, after each -
5,000 rounds, until 25,000 rounds have been fired from each weapon. In all in-
stances, the test stand firing will consist of the larger number of rounds. For
example, {f one mount is involved, the test stand firing will comprise 15,000 of
: the 25,000 rounds; with two mounts, each weapon will be fired & total of 10,000
; rounds from a test stand, and 10,000 and 5,000 rounds, respectively, from the two
: - mwounts, with the larger number of "mount™ rounds fired from the mount that (as
l determined from earlier firing) will more critically sffect functioning.
i . d. For functioning information in the ground mount phases, the test plan
! ®  will be designed to include:

;
£
;

{1) Piring at extreme left and right deflections, maximum elevation,
and maximum depression
(2) Firing with and without the mount sandbagged, and from sand, sod,
end hard ground

A
il

. e. During the test, change the barrels before reaching the cookoff 1ev&i
(establighed during cookoff testing) in order to safely evaluate malfuém;ions i

there is Jdegradation in performance. Initially, telubticatian aloﬁ# 18j Tied i
to correct degradation in performance (rate reduction or”ialgunctiﬁﬁ) ' thﬁﬁ%“
fails to restore <eatisfactory performance, then disaséébbly.ﬁgleaniﬁ o
tion, and lubrication are performed befo;e fi:‘ff%;'ing:}._:ls ""sumed% =
Jubrfcation/maintenance intervals are the B 1 2hr o :

fiting -An this subtest.

Firing Scheduleb
(Table 6)

s 1,2
i 1,000 " RH - 1,2
7.8 l_,lB 15%17,19, repeat stage 1 )

55\9 %io 12,14,16,18, repeat stage 2
'90722,24

. :
&ykﬂgaAlternate left- and right-hand feeding only if applicable
B se firing schedules in numerical order for each stage, firing 200 rounds each
gchedule. (Schedules may be adjusted to conform with specifications.) If the
weapon has multiple cyelic rate of fire capability, vary the c¢yclic rate each
200-round cycle or each stage, depending on the number of cyclic rates available,

. NOTE: Record malfunctions, parts 1ife, and cylic rates of fire (when applicable)
throughout the firings.

14
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R TABLE 6 3
FIRING SCHEDULES % |

Schedule : Description gl

- . g

1 *  One round every 3 seconds %

2 *  S5~round burst every 3 seconds :

- 3 »  20-round bursts at the rate of 85 rounds é

per minute 5.

4 50-round burst every 30 seconds z
- 5 Continuous burst o f
y!‘? !

4.3.2.2 Data Reguired. Record data as listed in 4.3.1.2.

4.4 Accuracy-Dispersion Test. The difference between accuracy and dispersion
is explained in TOP 4-2-829. 1In tests of weapons, a dispersion test in par-
ticular requires that the effect of variations in ammunition be eliminated in-
sofar as possible. Thus, in accuracy-dispersion tests of weapons, the lot of am-
munition must be one that has been proven to have a small dispersion. g

4.4,1 Hand Guns and Shoulder Weapons. The accuracy—~dispersion test dgscrihea?£
conducted to determine the accuracy-dispersion of the vweapon at diﬁiirep: rangea
dn various modes of fire, with and without the employment gf ariou ,wegpdn iy

accessories,

4.4.1.1 Method.

8. Bisassenble, clean, lubricqge ui
least five test weapons. N
b. Ensure that the velogit

pernitted and are not necéisarily:ac:eptabie fdr all emall arms projectiles at

all ranges, Record&>ofmpg viousitests of  the same or closely related weapon

should be consg; ' '

Bireg:

sig‘hmﬁ on target;
;i :ﬁger :he sighting rounds, fire at least three (preferably five) tar-

i i HOTE. Multiple paper screen targets may be employed in a row and

Q@; :uﬁ upon simultaneously at the varioue ranges. However, if results indicate &
nonlinearity in dispersion that could be attributed to projectile deflection as a
result of passing through one or several of these targets, then targets must be

fired upon individually.

(1) Three master riflemen (National Rifle Association-qualified) each
fire 10 rounds semfautomatically from the test weapon at each target from a bench
rest (without muzzle flash suppressor) at ranges prescribed in the test plan or

specifications,
{2) Repeat (1) above with normal muzzle attachments assembled.

(3) Three waster . riflemen each fire 30 rounds at each target auto-
matically in burste of three rounds at a range of S0 meters from a prone
position,

15
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. " 4.,4.1.2 Data Required. Measure an. cecord the following:

vl ety

a. X and y coordinates of each impact
b. Vertical and horizontal standard deviation of Iimpacts on each

e e ot mar mma i e n m s

N
i
&
%
2
2
=
3%

target

H . ¢. Other data as specified in the test plan (mean radius,
extreme spread, ete.)

i - 4. Velocity and direction of wind (outdoor range)

: e. Failures to trace (if applicable)

f f. Total number of cartridges fired in barrel

i . E. Malfunctions, if any

; Other special accuracy tests may be required to evaluate particular capabilities
of the weapon design or to examine specifiec technical requirements, These in-
clude tests to determine the effect of the attached bayonet.

! 4.4.2 Machine Guns and Automatic Weapons,

4.4,2.1 Initial Dispersion. This test is conducted to determine the inherent !
i dispersion of all weapons submitted for test and to select three weapons fovkthe
i accutacy—dispersion test. "

3
! .

i 8. Method. Pire three 20-round bdursts, fully aytedatic,

Hethad, [ 4 .
wespon at a target placed at a 2540-cm (1,000-inch) range.: ﬁ(ballf typeaan- '

d té%n Figid

rm

wunition is used. - The firings are conducted from a test stand se
base. PR :

b. DatgL Required, Measure verti£
targets. From these data, the bes otH
' the accuracy-dispersion test. .
P ﬁ“ )
4.4,2,2 Accuracy-Dispensiﬁﬁ This test is ﬁo determine the inherent accuracy and
dispersion characteristigs of: the tegt n@ﬁpona throughout the tactical ranges

vhen fired from a tedt sthiid secured to'a rigld base.

%
Fi

>
and, Hhotifont ﬁfispersions on all
m%erag@ _weapon: are selected for

!
‘crr-’

sl:.
- This test should be conducted wben the weapons are in a “new”
iy " Requirements for specific weapons, howvever, may dictate that certain
fﬁﬁkyfﬁks of the test be repeated at the midpoint and end of gun life.
{(3). Position targets perpendicular to the line of fire. Record at
least five targets for each range.

Accuracy-Dispersion Test for GCround-Mounted Machine Guns (Three Weapons)

Scope: Evaluation of the features and accessories that adapt the weapoan to the
flexible or ground role.

Limitations: The tests outlined below are performed in addition to the other
tests speciffed in this TOP, unless the flexible gun has been adapted from
previously tested and accepted fixed wodels that were subjected to those tests.

16
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‘ “ Oﬁjective: To determine the performance and durability of the weapon, mount, and

; X combination in the anticipated employment, by troops, when dismounted or when
: mounted as & flexible gun. ‘

: (1) Fire five 20-round groups from & rigid test stand to determine weapon
; - dispergion at 1000-inch range (obtained during test described in paragraph 4.4).
: The short 1000~inch range was selected to minimize weather effects.

(2) Fire five 20-round groups (1000-inch range) at 0° elevation and zero
deflection for accuracy.*

|
i (3) Fire five 20~round groups (1000~inch range) at 0° elevation and waxinun
!

RIS IEL W Yo UKL T

. _right deflection for accuracy. Repeat at maximum left deflection.*

; ®ROTE: Firing in steps (2) and (3) is conducted with and without the mount
i sandbagged, and from sand, sod, and hard grouad.

(4) Pire five 20-round groups (1000-inch range) at 0° elevation, zero

i deflection, and with mount legs fully extended (with and without legs sandbagged)
from hard ground.

With sights set for the asppropriate range, the following firi
three weapons at 91.5 meters (100 yards) (see paragtaph:l

3
z
i-
3
%
;’é;
2
£,
s
Eos
&
2

employing the bip 3 xr
(2) Pive lO—nbund targets sem;autd tically ﬁ;o
the bipod \ ) _t};;- _;9,
{3) If a sount is provtﬂed ;
gun installed on the gouﬁt. ﬁ

TR R s A

%f°:3) ;f a mount is provided, five 20~round targets automatically with the gun
Jinﬁtailﬁﬁ on the mount,

b

]

Q;gpe?*’A test is conducted to investigate the accuracy that can be obtained when the gun
is fired under various conditions similar to those encountered in combat, Three
gunners each fire the following course:

(1) Starting with a fouled bore, three 10-round targets are fired semfauto-
matically from the prone position using the bipod. ’

(2) The gun 48 disassembled (field stripped), ecleaned, oiled, and
reassembled. ) .

(3) Starting with a cold and oiled bore, three 10-round targets are fired
gsemiautomatically from the prone position using a bipod.

(4) Three 10-round targets are fired gemlautomatically from a bench rest
wvithout employing a bdbipod.

kY,
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aws o o wvSs

. (5) Two hundred rounds are fired automatically (without recording hits).
ot ¥ (6) Iwzediately after the 200 rounds are fired, three 10-round targets are
fired semjsutomatically from the prone position using a bipod.

(7) Three 10-round targets are fired imsediately from a bench rest without
esploying a biped.

e i e S eam s

PRPATOUOUPESRTRLITY

Three {ndividuals fire as many aimed shots as possible in & l-minute period.
Each fires three times using semfautomatic fire and thres times using automatic
. fire. Hits are recorded on the E~target (kneeling silhouette type).

b, Data Required.

(1) Data obtained are those required to deternine the ability of the
veapon to meet the accuracy specified., Mode of fire, rounds per burst or shots
per target, types of smmunition, and range (minirum, maximum, and intermediate)

are obtained from specifications (requiresents documents) pertaining to the test
weapon.,

e aree s o o e R Al A - o A
.
L=

(2) Except when otherwise specified, determine the x and y coordinates
of all targets. From the coordinate data, horizontal and vertical standar&%
deviations, horizontal and vertical spread, mean radius, and deviatlonﬁqf the',

point of aim 13 determined by means of a boresight reading, tasc nodht sight' Q;
with gun sights (if provided with the weapon); the vegpan 5 £9ed 4&1 thejs
ajning point after each shot or group, as applicable. ",; E

(3) Accuracy results of shot groups oﬁgﬁainfng traé&r raunﬁg %conbat
load) will require identification of the trgﬁer'im era. ”Ihreeiqnalyses will be
made: all shots, tracer alonme, snd nontficer ulo e. "fiy order to determine the
variations in characteristics. o A \4 .
4.5 Climatic Conditions Tests. Funigtioning, zésts are conducted in climatic
chenbers to determine .theé’ effgcts sof extﬁnm&:ﬁiﬁﬁ and low temperatures and icing
oD weapon performanc Seleciion nf teﬂi tetperatures for the climatic tests is
based directly on’ | tgﬁéd tgqut%gmewt for the test weapon. Test temperatures

' Hare ptesented in Table 7.

TABLE 7
TEST TEMPERATURES, EXIREME CONDITIONS

' Condition

Tbmgerature
¥ *C
Hot 160 ) 71
Basic colid -35 =37
Cold =50 -46
Severe cold =60 =-51

| During environmental functioning tests, it is8 usually desiradble, when safety per-
' mits, to condition the weapons fully loaded, including leaving a round in the

weapon chamber for closed bolt firing designs. Weapons firing from the open-bolt
position are prepared by leaving the chamber empty and the bolt in the seared
position. For some tests and because of safety precautions, it may be more
realistic to condition the weapons "half loaded”, i.e,, with the bolt in the bat-
tery position and the chamber empty, so that one function of the charging handle
: com?i:}ely loads the weapon. If test results indicate a high number of first

R RS IS S i P B M e i R € UL RO R AR R SR TR
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BARBER - 5.22.06r0009895

TOP 3-2-045

‘roynd failures, {t may be necessary to manually jerate the firing mechaniam
several times to restore proper operation of the weapon. When this action is .
performed, it will be o uoted. 4

When testing weapons with multiple cyclic rates of fire, rotate the firing cycles 4
(barrel change) amwong the various rates of fire. i

I LREN

Specified lubricents to be used in each environmental test are determined by

of general weapon performance, also report requirements for additionsl lubrica-
tion and cleaning. Do not clean or re-lubricate test weapons unless required for
cowpletion of the test.

KNS dENa

4.5.1 High Temperature Test. This subtest determines the effect of extreme high
temperatures on the functioning performance of weapons,

8. Method.

{1) Condition at least three test weapons, spare barrels (if ap-g
pliceble), and the ammunition in a climatic chamber for at leest 6 hours. at
temperature of 71° C (which takes 1into account heating effects due toiiolnr
radiation) (see DPS-1692 [AR 705—158]). The ninimun rounds to be fired “hro”
each weapon are shown in Table 8.

2T

i

i

s
e

. TABLE 8
AMUNITION REQUIREMENTS.

Type of Weapon

Rand and shoulder
Machine gun i

G

80nless otherwisapgpe fieqf : 7
Or the number of : rouﬁgggiqual to Séﬂ-of the minicum required receiver life
€0r the num ! _equal to 251 of the minimum required receiver life

E.‘..

. Eg (a) Fire 1,000 rounds (in 100-round cycles) st 2-hour (minimun)
- inéirvals?&n the manner indlcated in Table 3, unless otherwise specified in'the
ﬁést ﬁlah MN, TC, ete.

(b) Heasure cyclic rate of fire for ecach automaticslly fired

(¢) Do not perform maintenance during the 1,000-round cycle unless
othervise specified.

{(d) Use a paper or plywood target outside the climatic chamber 25
meters from the weapon muzzle to evaluate gross conditions of bullet instability.

(e) After 1,000 rounds have been fired through each weapon, remove
the weapons from the conditioning chamber, and disassemble, thoroughly imspect,
clean, and oil each ome, .

(3) Test each machine-gun within the chamber as follows:

19
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-

. ) (8) Fire 6,000 (minimum) rounds (in 200-round cycles) at the %

designed sustained rate—of-fire specified in applicable requirement documents. 1

If no designed sustained rate-of-fire is specified, fire the 200~round cycles at

a sustained rate-of-fire of 85 shots per minute in S5-round bursts, approximately.

The high temperature test is conducted without a scheduled time interval between

firings. As a precaution against cook-of fs, however, barrels are replaced (with
barrels previously conditioned at 71* C after each 200 rounds).

(b) Measure cyclic rate-of-fire for each automatfcally fired

el T b Al bee s el e

e

ra

- burst,
{c) Perform maintenance at intervals specified in applicable
requirements documents. If no scheduled maintenance intervals are specified, do
- not perform maintenance unless weapon operation is degraded due to fouling as
evidenced by loss of cyclic rate, increased frequency of malfunctions, etc. All

i maintenance is to be performed at the test temperature. ‘
(d) Use a paper or plywood target outside the climatic chamber 25
meters from the veapon muzzle to evaluate gross conditions of bullet fustability. 3
(e) If the weapon is fired remotely using a gun solenoid, the E
voltage selected for the test should be the maximum operating voltage cpecified. 3
(f) After at least 6,000 rounds have been fired through each
weapon, remove the weapons from the conditioning chamber, and dlsassenblc.
; thoroughly inspect, clean, and oil each one. ;

LT T T PN

b. Data Required. Record the following:

155 0 M R

i (1) Temperature and exposure times
| (2) Cyclic rate of automatic fire
: (3) Malfunctions in accordance:with @r&gragh L

(4) Acy dacage noted during'r-i :
(5
(6)

i
T
e

o

3 3 - N
iF dltl&h at lesst three weapons, spare barrels (if applicable),
dicessorﬁés. ‘and the' ammunition in A climatic chamber for at least 6 hours at the
q@rlicabL? low: temperature specified in AR 70-38 as interpreted {n Table 5.

R -%3(2) Test each hand and shoulder weapon within the chamber as follows:

(a) Ffre 1,000 rounds through each weapon as deacribed 1n para-
*@?’ﬁ graph 4.5.1.a(2) (first four steps).

(b) After 1,000 rounds have been fired through each weapon, remove
the weapons from the conditioning chamber and disassemble, thoroughly inspect,
clean, and oil each one. Record any chai ges noted.

(¢) Repeat the test two vire times,

;;u
Nt 200 4 s LI S 0 RS TS i N aSTR R, ST, i e St

i
!
z

i ) (3) Test each machine gun within the chamber as follows:
(a) Fire 12,000 rounds (minfimum) as described in paragraph

4.5.1.,a(3) (steps (a) through (d) and (f)). Recondition the guns and barrels at
testing temperature for at least 2 hours between each 200-round cycle. The

f 20
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weapon n the climatic chamber) is cleaned with dry rags, inspected, and
relubricated after each 3 ,000 rounds of firing.

(b) Observe conditions peculiar to operation at low temperature
such as increased charging forces, increased power requirements, and maintenance
difficulties including minor adjustments and problems in field stripping when
using cold weather gear.

(c) 1f the weapon is fired remotely using a gun solenoid, the
voltage selected for this test should be the minimum operating voltage speclfied.
If unsatisfactory operation results, determine increased ,voltage required for
satigfactory operation,

b. " Data Required. Record data as specified in paragraph 4.5.1.b.

4.,5.3 BRumidity Test. This subtest determines the effect of high humidity on the
functioning performance of weapons.

4.5.3.1 Hand and Shoulder Weapons.

4.5.3.1.1 Method, Test these as follows:

i

a. Expose at least three test weapons ind a ninimum of 3,000 ;oun&& of

amnunition (divided into 125-round groups) to the temperatures and huni tien in-
dicated in Table 9 for 10 days. Record exposure conditions & d cines E

TABLE 9
STORAGE SCHEDULE FOR umm'nr TEST (;24 aoxfﬁs)

No. of
Hours

: » ;ifth eighth, and tenth days of exposure, fire 250
rouiidi. of 'nit&on gp 125-round groups. The first 100 rourds of each group are
i&red tﬁg maﬁﬁén (i.e.. mode of fire, sequence of modes) specified in the MN,

ﬁt etcs  When not” ‘specified, the procedure in the latest PD for the M16Al rifle

used Weapons without semfautomatic fire capability are fired in 3- to
ound rsts in lieu of the semfautomatic fire. Wespons withnut automatic fire

ﬁ?capébiﬁity are “ired in the gemiautomatic mode only, Firing of a control weapon

will be similar to that of the test weapon. The final 25 rounds are fired in

st ghort bursts. NOTE: The 25-meter target may be eliminated in the humidity

firings, .
c. After 1,000 rounds have been fired through each weapon, remove the
weapons from the condftioning chamber and disassemble, thoroughly inspect, clean,
0il each one, Record any damage noted.
4.5.3.1.2 Data Required. Record data as specified in 4.5.1.b
§.5.3.2 Machine Guns,
4.5.3.2.1 Method. x/gst as follows:
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v " a. Subject the test weapons, spare barrels (4f required), a-. ammunition

b to the temperatures and humidities indicated in Table 9 for 10 u.ys without
cleaning or adding lubricant. The schedule conforms to the high humidity-
temperature cycle of TOP 4-2-820”, and is considered to meet the requirements of
the hot-humid climate of AR 70-38, -

b. Fire 250 rounds on each third, fifth, eighth, and tenth day, using
firing schedule 4 (Table 6) which is 50-round bursts every 30 seconds.

c. After 1,000 rounds have been fired through each weapon, remove the
weapons from the conditioning chamber and disassemble, thoroughly inspect, clean,
and oil each one, Record any damage noted.

4.5.3.2.2 Data Reguired. Record data as specified in 4.5.1.b.

4,5.4 Water Spray (rain) Test. This subtest is an accelerated test to determine
the effects of a heavy rainfall on weapon performance,

s Method.

(1) Disassemble, clean, 1lubricate, and reassemble the required
weapons.

(2) Adjust the water supply to provide a spray of water falling at’ ;
rete of about 10 mm (0.4 inch) per minute, or 610 +80mm (24 +3 1nches)\§ék houth
from a height great enough to direct the spray over the entire weapbn. o )

(3) Conduct the water spray test for hand gun an@»qﬁauldsp_weappnn ﬁ%
cording to the basi¢ sequence of operations listed in 'l'al:lef'l(l};.}ﬁ For“ﬁach%he gund
and sutomatic weapons, conduct the test as shown in Tablé: 11, ki

T NROTE: There 1s no break in time betweep hé end
\ Part II of the table. .

kT

b. Data Required. ngpr’l

T
(1) Rate of: ;¥dinfall : %
(2) Wateér gﬂ anhie aig‘tg@pbtatutes
. lﬁ_ucﬁgaﬁ% in ikgordahce with paragraph 5

22 ;

- _ A | A
ET53697
Confidential - SygRaeeRk.E52RpdassvEe Order

Williams v. Remington



‘ ] . BARBER - 5.22.06r0009899

oo WATER SPRAY TEST FOR HAND GUNS AND SHOULDER WEAPONS ;
? ) Exposure Cumulative Cumulative ‘
' Time Exp. Time Rain Rain :
Test Condition (minutes) (minutes) [C(em) (in) (cm) (4in) }'
Part I
E Hekpon Horizontal
i
i " . Bolt open 5 5 - 5.1 2.0 5-! 2.0
I b. Loaded’ bolt closed 5 10 5.1 2.0 10.2 4.0
c. 100 rounds fired as 4 14 4.1 1.6 14,2 5.6
specified in 6 .3 . 1 Ql
d. Bolt open 5 19 5.1 2.0 19.3 7.6
e. Loaded, bolt closed 5 24 5.1 2.0 26.4 9.6
f. 100 rounds automatic & 28 .1 4.1 1.6 28.4 11.2
| Part II g

Weapon Muzzle Up*

a. Bolt open

b. Loaded, bolt closed
c. 100 rounds fired as
specified in 4.3.1.1

d. Bolt open

le, Loaded, bolt closed
« 100 rounds automatic

!

Weapon Muzzle Down*

5.1 2.0 62 24.4
5.1 2.0 67.1 26.4
4,1 1.6 71.1 28.0

a. Bolt open

en;, W 5.1%% 2.0 76.2 30.0
d;, bolt cldsed 5.1%% 2.0 81.3 32.0
ds*automatic L ulnd 84 4,1 1.6

ttempting to fire, hold the weapon with muzzle down; unlock the bolt

.%:L
gmwgg,.:i;ghtiy. and attempt to remove water accumulated in the bore.

**0r as required to finish the program with at least 81 em (32.0 inches) cumula-

tive rain total,

23
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i TABLE 11
WATER SPRAY TEST FOR HAND GUNS AND SHOULDER WEAPONS

Part I
Exposure Cumulative Cumilative

Time Exp. Time Rain Rain
- Test Condition (minutes) (minutes) | (cm) {cn)

Weapon Horitontal

a. Bolt closed, half loaded 5 5
b. Bolt open, fully loaded 5 10
e, 100 rounds® & 14
d. Bolt closed, half loaded 5 19
| e. Bolt open, fully loaded S 24
| £. 100 rounds® A 28

Part 11

Weapon Muzzle Up®

a, Bolt closed, half loaded 5
b. Bolt open, fully loaded 3
c. 100 rounds® &
: d. Bolt closed, half loaded 5
! e.‘\Bolt open, fully loaded 5
' {00 rounds® 4

Weapon Muzzle Downc y

3.1 62

3.1 67.1

‘.ld 71.1
e)m%}f losded” Sy 76.2
_llywloaded 80 S.Id - 81.3
i 84 A.l

3ﬁmng s{thedule 3 (Table 6)
m Flting 8chedule 2 or if weapon has a selector, firing schedule 1
iTBefore attempting to fire, unlock the bolt to allow water accumulated in bore to

3%@»5*’Srain (closed bolt weapons)

Or as required to finfsh program with at least 8] em cumulative rain

| &
! 24
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4.5.5 Sand and Dust Tests.,

[ ' o

4.5.5.1 Dynanic Test. This subtest {s conducted to determine the effects ok
blowing sand and dust on veapon performance. Firing is conducted in one of the
sand and dust facilities described in Appendix A,

a. Nethod.

(1) Prepare a sand and dust mixture of angular structure, with psr-
ticle aize distribution determined by weight, ueing the US standard sieve series.
The coxzposition may be obtained by mixing 42 percent “"No, | dry”™ sand, 8 percent
. "No. 3 Q-Rok" sand, and 50 percent 140-pesh =ilica flour, which will provide the
blend stoun in Table 12, NOTE: Supply sources are available on direct inguiry
to Commanding Officer, Aberdeen Proving Ground, ATTN: STEAP-MT-I, Aberdeen
Proving Ground, Maryland 21005, '

TABLE 12
COMPOSITION OF SARD AND DUST MIXTURE
(by percent particles, by weight, retained in sieves) 4

Percent
Sieve Size of weight Particle. «Size

{US gage sieve mno.) retained (nicreﬁs}*

L

T

Biiﬁto l{

20 '

30 595t 84E; &
45 355it0 595
- 60 251 to 354
\, 100 150 to 250
\\(Pu' 100) « » 5 0 o @

140-z2sh ailfica’flour,
- k0 : 105 to 149
74 to 105
44 to 74
leas than &4

rate*?f LOO +25 grams per minute per square meter over the area concerned.
*i?”fﬁée (2) Clean and lubricate three test weapons. Place cne weapon and com-
plewent of asmunition in the facility. The wespon should be in the orleatation
in which it would normally be fired; wmultiple tests may be necessary if there is
more than one possible orientation. The amwunition complement will be seven
magazines for magazine—fed weapons; for belt—fed infantry weapons, no less than
25 rounds below that required to produce a cookoff in the gun; or one full com-
plement of ammunition for weapons using special smmunition containers or feed
mechanisms (such as armored vehicles, anti-aircraft systems, aircraft weapons,

" etc.).

Fully load the test weapon and place any safety switch in the “safe® position.
Clogse any dust covers incorporated in the weapon. Engineering judgment is neces-
gary to determine the protection given the ammunition. Remaining magazines are
normally covered with plastic bags. Ammunition in standard shirping and storage
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., containers is usually left seal- . Ammunition 1s left exposed when it can be ex~
pected to be exposed in combat.

{3) Turn on the dust dispenser and allow to operate for one minute
before firing. The firing schedule for magarzine-fed weapons is one magazine
every 20 geconds, with the first five fired full automatic and the lart two fired
in short bursts. For belt-fed weapons, the schedule is 20 rounds every 20
seconds, with the first half of the smmunition fired in 20-round bursts and the

. “last half fired ia short bursts. Firing schedules may also be based on combat
i gscenario, weapon specifications, or other available information.

i {(4) Use & cyclic rate recorder continuously throughout each test so
that a chronological record of total test time, time to first stoppage, time to
clesr, etc., as well as cyclic rate of fire are obtained. The total time that
the bolt remaine open (to clear stoppages, to change magazines, etc.) is a criti-
cal measurement in this test.

(5) If the firings are performed without any malfunction that camnot
be readily cleared by immediate action, {.e,, one requiring the use of tools or
weapon disassembly, continue the test umtil such a malfunction occurs or until
all of the amouniction is fired.

(6 Repeat the test with the other two weapons.

b. Data Required. Record the following:
(1) Sand and dust dispensing rate
(2) Cyclic rate of automatic fir -
3) - ‘Malfunctions in accordange:.wit pqngfraphw
(4) Number of rounds fired“ “,

4,5.5.2 Static Test. Tg;ﬁgﬁes ;aléﬁ?deteﬁﬁiné‘ heﬁeffects of blowing sand and
dust on weapon performince, bu : heﬁfiring is conducted after the weapon is
removed from the aan&;an@ dgg& envi: &ﬁpgnz Thus, the exposure box need not ac-

commodate firfags, Usg fﬂ ‘same a&nd gnd dust mixture listed in Table 12.

gp.aﬁﬁ lubricate three test weapons and close the muzzles

"cr:.-x%'

L (1) For weapons fired from a closed bolr, chamber & rouad. Wespons
akmiifed from an open bolt will have the bolt open on the empty chamber. Close the
dust cover and set the safety on "safe.” Agsemble a fully loaded magazine in the
weapon, .
(2) Expose the weapon as follows:

Place the weapon and a second loaded magazine in the center of
the box, forward from the pour hole, and fasten the box 1id.

Operate the blower handle at about 60 rpm as the sand and dust
mixture is poured through the hole at a rate of 2,3 kg (5 pounds) per minute.

After 1 minute, stop the blower, remove the 1lid, and turn the
veapon and magazine unside down in the box. Replace the 1id and repeat the sand
and dust blast for another minute, -

26
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" 4 1

(3) Remove the weapon and spare magazine from the box and wipe clean
.with bare hands. Clean congested parts as much as possible by blowing sharply or

by jarring the wespon., Remove the tape from the muzzle.
(4) Fire a full megazine from the weapon. If repeated malfunctions
i make this impossible, attempt to fire with the second magazine. If firing is
§ stfll unsatisfactory, attempt to fire with a clean magazine, container, ban-
X dolier, etc., loaded with clean ammunition. If repeated malfunctions make it im-
i ‘possible to fire all of the ammunition, field strip and clean the weapon in ac~-
' cordance with the applicable operator's manual. Then attempt to fire the remain-
 ing amrunition, If repeated malfunctions make it impractical to fire the remain-
ing smmunition, completely disassemble the weapon in sccordance with applicable
technical manuals. Attempt to determine the exact scurce of dust-induced mal-

functions. Reagsemble the weapon and fire to verify serviceability.
{5) Repeat the test with the remaining weapons,

RPN - e iy SRR i S LR S T il

b, Hachine Guns and Automatic Weapons,.

o et it e

(1) Fully load the wezpons with a 50-round belt of ammunitfon and
place the safety in the ON position., Place the gun in the gand/dust box but noqx
directly underneath the pour hole. Expose the test items to the mixturezfor )
ninute with their top sides up and for 1 minute upside down while the blbiitL
turned at a handle speed of 60 revolutions per minute, and the mii:ung 18 pouti
at a rate of 2.3 kg per minute through the hole. o RE

(2) After removing the weapon from the boxa ttempt t cléan the'
wespon and ammunition by wiping with bare hands, blowing 6n.con§ested zxeq%, and
jarring the weapon and ammunition, WITHOUT opening afion coqgr (or’breech).
Remove the tape from the~auzzle. s - *,?

3) Attenp( to fire 50 rounds n a gonttnuou Barst. ~If the weapon
fails to function satisfactorily, open- the L of fee& or breech cover and per-
form additional clesning, as Jpeqified i%ovg. in an -attempt to obtain proper
functioning, If satisfactory !gpctioning is Bjill not obtained, make another at-
tempt to fire using a clésn belttof ammung flon*

(&) Ifs>thgs wgg@on 43 eﬂyfrom an open bolt snd the gun fails to
function sattpfactofily afth "clean™“smmunition, repeat the test with the bolt
| : lf loaded before the exposure.
tﬁg test with the remaining weapons.

: 9 " .
X L L alitis, T

A T B T R T R TR R T T
b e e T e LT T

- condﬁ%t field strip operations (and completely disassemble the weapon 1f sgub-
" se qﬂently deémad neceasary) as described for hand guns and shoulder weapons, and
gbmpt to fire.

5.5 2.2 Data Requi-ed. Record the following:

(1) Kumber of rounds fired

{2) Malfuanctions in accordance with paragraph 5

(3) Number of attempts to overcome each malfunction
{4) Sandi and dust dispensing rate

{5) Maiatenance actions performed

4,5.6 Mud Test. This subtest determine:r the effects of wmud on weapon .
performance. : .

4.5.6.1 Hand Guns and Shoulder Weapons,
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hoS-Golul HEthodn ,I- i

a. Clean and 1lubricate three test weapons and close the muzzles with

tape. Load three magazines for each weapon.

b. Prepare a mud bath as described in 4,5.6.2.1,

c. After Ilmmersing the weapon, wipe it with bare hands to remove excess
_mud, remove the tape from the muzzle, and:fire 30 rounds (one 30-round burst in
" automatic weapons), NOTE: The predominant malfunction encountered in this test
is that the bolt cannot be retracted or closed by hand or by gun action without

. considerable effort. In most instances, it will be necessary to strike the bolt-
retracting lever a sharp blow with the hand to open the action.

4. If firing 1s unsatisfactory with the magazine assembled in the
weapon, expose and use & second loaded magazine as in the static dust test. If
firing is still unsuccessful, use a clean magazine,

e, If firing with a clean magazine s unsatisfectory, immerse the entire
weapon (with the bolt open) and the contaminated magazines in clean water, and
agitate them as rapidly as possible for 60 seconds. Try to fire again after
draining the water from the weapon bore.

f. If firing continues to be unsatisfactery, perform a 3-minute field
stripping operation, with parts hand-wiped with a cloth, to determine uhetherfihg
weapon can be returned to a serviceable condition in the field. : 3 '

h J“’i‘lm?}‘“ﬂ“"}"'lk:v don hat e -

aa
WA

4.5.6.1.2 Data Required. Record the following:

a. Number of rounds fired
b. Msalfunctions in-accordance with pa:ﬂgrap
¢+ Rumber of attempts to overcome &
d. Maintenance actions perf gweﬂ=

B u_ds) gf nontﬁ&rillonite clay, .9 kg (2 pounds) of silica
gand, bdﬁ .§=4;£grév(k8 quarts) of water, The amount of water to be
aﬂﬁ;d ﬂo the ﬁénd’and éldy mixture may vary with the moisture content of these

%gts. T é witer content will be limited to the quantity producing a mud
viscosity of | &but 4,600 centipoises as determined with a Brookfield viscometer.

,,,,,

%A
? The ngasuréhent conditions are as follow:

Q*@“§7’ Room temperature of 23° +l.7° C(73* ¥3° P)

Spindle No. 3 used at 10 rpn
Container diameter greater than 7 cm (2-3/4 inches)

One-minute test duration

NOTE: Sources of supply are available on direct inquiry to Commanding Officer,
Aberdeen Proving Ground, ATTN: STEAP-MI-I, Aberdeen Piroving Ground, Maryland

21005

The silica sand mixture used in this test 1s the "No. 3 Q-Rok”, one of the com-
ponents of the mixture used in the sand-dust tests. This sand is of angular

st¥ucture with the characteristics shown in Table 13.

28

o . o
-AN _ o . o

ET53703

Confidential - SERRBER -E2Es6r666Ygede Order

Williams v. Remington



BARBER - 5.22.06r0009905

4 Ju vune 1304 TOP 3-2-045 %
bt * TABLE 13 .
; : CRARACTERISTICS OF SAND USED IN MUD TEST MIXTURE T
i
Sieve Mo, X of Grains Retained 3 |
_i: .
16 1.2 €|
, 20 26.9 -
! : 30 51.3 ?‘: ;
§ 40 7.3 l
: - 50 006 -I:’i: !
(pass 50) 0.2 %

(1) Clean and lubricate three test weapons. Tape the muzzle of one
weapon shut; fully load the gun, and place the safety in the ON position.
Completely immerse the weapon {and S5O-round belt of ammunition or loaded magazine
and mount 1f applicable) in a horizontal position for 60 seconds,

(2) After removing the gun from the mud, remove the tape from the ‘i
mugzle. Without opening the weapon cover or breech, attempt to clean the wengon '
and ammunition by wiping with bare hands, blowing on congested areas, and jafr
the weapon and amrunition. : : :

r 3
continuous burst. If the weapon fails to function satisfaceorilygqopenQEhe cpver K
and perform additional cleaning, as specified above, to obtain pnpper 'ﬁ ctaon-
ing., 1f the weapon still fails to function, att mpt: & g

of smmunition (or magazine when applicable).

(4) If firing i3 unsatisfactory, imperse th _ptire veapon (vith
the bolt open) and the contaminated lnﬂﬁnitiqab 8 clean water, and agitaté&fs
rapidly as possible for 60 seconds. Then ahte t to fire again,

(5) 1If functioﬂlnzh ontinues to hg pnsatiafactory. perform a field
stripping operation, uithfpirts ﬁhnd—wﬁped ﬁ&th ‘& cloth and then reludricated, to
determine whether tha}wegpon qan 1@ ﬁg&urﬂéd to a serviceable condition in the
field. G *a:~

(é '“Iest"h ”two remaining weapons as described above.

iagg%gg&:ﬂ
3

t & hours after being removed from the mud bath.
4.5.7 Icing Test (-6.7° C [20' F}). This subtest determines the operability of
a weapon after exposure to freezing rain (see TOP 2-2-815"") resulting in a
glazed coating,
4 05 |7 <l Method.

a., Disassemble, clean, Ilubricate, and reassemble-at ‘least three test
weapons, and tape the muzzles closed,

b. Expose the weapons (and ammunition) to a temperature of -17. 8° C for
6 hours,

29
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k‘* ¢. Raige the chamber temperature to -6.7° C, and subject the test items
to'a light spray of water until 3.2 to 6.4 mm (1/8 to 1/4& inch) of ice accumu-
lates on the top surface of hand and shoulder weapons, including shoulder-fired
machine guns and 6.4 to 12.8 mm (1/4 to 1/2 inch) on other machine guns. Each
gun is exposed with a 50~round belt of ammunition (or loaded magazine) engaged
but with the chawber empty and the bolt closed, requiring charging to complete
weapon loading. Weapons firing from the open-bolt position are readied by
closure of the bolt on an empty chamber, requiring only retraction of the bolt to
fully load each weapon. When belt-fed weapons are provided with a belt container
attached to the weapon, the container will be used.
d. Remove the tape from the murzles following exposure to icing. Only
. tools or other equipment normally available to military firing personnel in the
field will be used to remove ice from the weapons.

e, Attempt to fire with the exposed ammunition. If functioning is un-
satisfactory, attempt to fire a belt (or magazine) of ammunition conditioned at
the temperature (6 hours) but not subjected to icing.

f. If the weapon cannot be charged to 1initiate firing, due to the ice
accumulation on the weapon, repeat-the test by fully loading each weapon before
exposing to icing. Guns firing from a closed bolt are readied for icing by clos-
ing the bolt on a chambered round; guns firing from the open-bolt position are ::
readied by leaving the chamber empty and the bolt £n the seared position. lﬁf h

4.5.7.2 Data Required. Record the following:

8. TYest temperatures .

b. Glaze accumulation \ T

€. WNumber of rounds fired % ...

4. Mslfunctions in accordaﬁte’uiby pdraéraph 5

e, Cleaning snd lainténan 2 perfotle ito qn:hin ‘proper weapon
performance, :

e - : ) l_::;.?. s e
4,5.8 Salt Water [y w"ﬁ St ay). This subtest determines deleterious
effects of sa g :

E ; a. | repsre a salt vater solutfon of 5I sodium chloride and 95% water by
. ueiéﬁn. The sodium chloride must not contain wore than 0.1% sodium lodide and
0.2% other {mpurities.
ped b. Prepare three test weapons in accordance with the maintenance litera-
angiﬁke. The weapons will not be over-lubricated to discourage corrosive buildup.
Weapons with adjustable gas systems will be set on minimum but adjusted to maxi-
mm 1f necessary.

¢. Temperature-stabilize the weapons, ammunitfon sufficient to fire at
least four reloadings on each of 5 days, and the salt water solution to within 20
degrees C of each other before immersing.,

d. Fully load 'a weapon and place its safety "on", lmmerse the loaded
weapon and all of its amunition (in their appropriate belts, migazines, charg-
ers, or clips) in the salt water solution for one minute., The solution must
cover the test items completely.

e. Remove the test item, and drain all salt water from the bore by
depressing the weapon muzzle and slightly retracting the bolt to allow the salt

30
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%ﬂﬁﬁnufacture) to all parts of three weapons to be tested.

“watywﬁﬁﬁé';g I?°?sa’i? water i8 similarly drained from the bore of a weapon

that fires from the open-bolt position but without disturbing the bolt), Fire
the weapon as follows:

1. Single-shot only All rounds
2. Semliautomatic only All rounds
3. Semiautomatic, controlled 50X each mode
length automatic burst |
4, SA, CB, fully automatic At least one load
burst#* conplement per mode;
extra rounds to be fired
in FA mode
5. FAr All rounds

#*All weapons having an FA mode will also be fired im short bursts for a loading
increment.

f. Repeat d and e with the other two weapons.
g. - Repeat firing with all three weapons on days 3, 5, 8, 10, If condi-

tioned ammunition and/or magazines, etc., prevent weapon functioning, substitute .:
clean smmunition and/or magazines from that point on in the 10-day test. No':
cleaning, wiping, or waintenance of the weapons is permitted until after thg=¢est ’

to return each weapon to operating condition, and continue te#f%hg to i&s
conclusion. Store the weapons and ammunition {n a high hugidityghnvirodnqu
least 90X RH) when not being fired or immersed.

h. Photograph the test lten\gg necessaryi

4,5.8.2 Data Required. Record the f

a. Nunber of rounds fiigd

be Cyclic rate_ogvlutomgt 5

c. Test temperifures ané;wea on ex#osure tives

d. Halfunct%pnsﬁéneﬁécoréancduui@h paragraph 5
e

e

6 thlubricatied st. vThis subtest determines whether the test item will
in qﬁ uﬁlubriékted condition.

Remove a1l lubrication (except dry film lubricant applied at time of

b. Fire at least 1,000 rounds of ammunition using an endurance test
firing schedule (see paragraph 4.3 for discussion of possible firinmng
corbinations).

. ¢, No weapons or ammunition will be 1lubricated until the weapon is ren-
dered inoperable by the test environment. If this occurs, perform minimum res-
torative maintenance necessary to return the gun to operating condition, and
resume firing. _

d. Guns with adjustable gas systems are set at “minimum™ until problems
dictate a change. Firing will be with each progressive adjustment available

k] |

_———— e N -

B e
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§ uﬁl‘zf Eﬁh 2&26ﬁ2°%%2§.:es properly or the maximum power se - '.ag has been g
i - used, H
i
i 4.6.2 Data Rcquired. Record the following: §
E L
8. Number of rounds fired E
: b, Firing wodes and sequence g
i €. Cyclic rate of automatic fire L
i d. Malfunctions in accordance with paragraph § g
{ e. MNMaintenance dsta, including effects of propellant fouling %
1 . &7 TFouling Test (5-day). This subtest determines the effects of combustion E%
% residue buildup on weapon performance. . #

4.7.1 Method,

a. Maintain the three test weapons in accordance with the maintenance
literature for a temperature of =7° C.

b. Condition the weapons, ammunition (at least 1,000 rounds per weapon),
and magszines in the environmental facility at -7° C for at least 12 hours before
initiating firing. i)

¢. The quantity of ammunition per weapon 1s equally divided into,fifthl

the afternoon (4~hour intervals between firings). Use tbe firing ﬁched P g
prepriate for the weapon befng tested (see Table 3). . _ ‘ﬁ=°'”

d. Ko wmaintenance takes place during tkis test *}unles ] wedpon,§s ren-

dered inoperable by the test environment., If il pccur!, Petfbrn niggmﬁn Tes-

... torative maintenance, and continue testing Tnfil-% . ﬁb not remove the

BQ wespon from the teat environment to perfay uaintenahc o

s

-t

4.7,2 Data Required. Record_the'!blljhgn

2. HNumber of gqgﬂﬁd fﬁwe :Ind the dat
b. HMode of fire e

e. Cyclic’ ﬁ‘téggoﬁ

d. Hhﬂﬁuncbgonﬁg

_ This subtest deterzmines the maximum rate and duration
mfa iring §§at .can be accomplished without da=maging the weapon, degrading 1tn

pef % or endangering the person firing.
W &58.1 Method.

a. Disassemble, thoroughly clean, lubricate, and reassemble at least
three test weapons, '

b. From a bench rest, fire semi-automatically 10 shots at each of three
targets at a range of 100 meters with each test weapon. NOTE: Throughout this
test, weapons without semfautomatic fire capability are fired in 3~ to S5-round
bursts. Weapons without automatic fire capability are tested only im the semi-~
sutomatic mode. Firing of a control weapon will be similar to that of the test
weapon, :
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. (vhite lines, numerals, and arrows)
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‘ I6 (black background)
i 7.6 )
: cm & 30.5 em (12 1n) > =
1@ : b
v :
3 ;
l ,

€ 35.6 cm (14 4n) . »

Pigure 1. Reference scale dizmensions.

¢s» X-ray the muzzle devices of all test weapons immediately before each:).
muzzle flash test to ascertain to what extent the interior of the muzzle g@vice %
may be contaminated by fouling. This may be especially desirable \_vhen &f% or
more weapon types are contending. e

d. Mount a 10.2-by-12.7-cm (4~by-5-inch) camera with
¥2.5, using film with an ASA 250 rating, perpendicular ta .the’
weapon at a sufficient distance to photograph all of théi flas
then 1.6 m (4,5 feet), E

e. Photograph the scale mounted 1n'§EEg 29 gp !h
. mb-sequent photographic records of flash. !
j f. Photograph the cumulatfve:
] automatically under completely darkehed conditicns. Usg a2 ghielded flashlight to

11ghtly {lluminate the weapop tazzle beforé eag ﬂepsh firing.

’ g. Repeat lteg_&;,,ﬁ." phé';ogtgphingug:hef‘éuiﬁulative flash from a 20-round*
burst fired automatAcai_?. T

h. Annotate:y th&a ?b&ftographsm, f” cumulative flash vith regard to flash
variations diiting thée bu’tst firing. " NOTE: Depending on test objectives, the

5 gpﬁ‘atei with various types and lots of ammunition.

&iﬂ .\Vhateve hé magaiine capacity, however, if two cand{date weapons are compet-
ginboth w épons will be fired with the same number of rounds as the least
. nga%%i lement.

il

%3“ 4.§.l 2 Data Required. Obtain photographic records of the reference scale and
‘“sr:flash events. Photographs of cumilative flash should be supplemented by visusl
observations regarding flash variation during firing.

4,9.2 Machine Guns and Automatic Weapons.

4.9.2.1 Method.

a. Conduct as stipulated in 4.9.1.1.a, b, c, d, and e,

b. Photograph cumulative muzzle and breech flash occurring during a
20-round burst with a still camera under completely darkened conditfions and com-
pare the photographs with those of flash from a standard weapon obtained under

the same circumstances. o
' &
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i I
¢, Fire new and old barrels cold and hot (see below). Before firing a
cold barrel, fire one round to remove any oil that may be in the bore. Then fire
& 20-round burst for flash, For the hot-barrel phase, fire 260 rounds in
20-round bursts at the rate of 85 rounds per minute. Then immediately fire a
20-round burst for flash, Fire a standard weapon and photograph for comparison.

Barrel Definitions

New barrel - one having 90X or more life remaining
01d barrel - one having 40X or less life remaining
. Cold barrel - one conditioned at normal ambient temperature
Hot barrel =« one having an external surface temperature
of about 450° C at a point just ahead of
the neck area of the chamber

d. As in 4.9.1.1.h, annotate the photographe of cumulative flash with
regard to flash varistions during burst firings. NOTE: Depending on test objec- :
tives, the flash test may be repeated with various types and lots of amunition. ]

4.9.2.2 Data Required. Record data as described in 4.9.1.2.

4.10 Smoke Test,

4.10.1 Method. The smke cloud accumulated at thé; gu during Qp :
evaluated from the standpoints of target obscurgtion ﬁhen viawed ffbmfdirectly
behind the gun and visibility (or signature)'gf thie. lou& fromti distance beyond

For both smoke tests, nge "a Sﬁ-nﬂ'camerkdwiﬁ_;ﬁ‘remotely operated motor drive set
for four frames per- sﬁcond with ah. B0~ £6 200-um "zoom™ lens (or equivalent) at-
tached and a fikg H*}hﬂﬂﬁ ASK Aﬁﬂ pating or equivalent., A standard control

weapon of nguivalépt E&fiber oE the'test weapon(s) is fired for comparison pur-
. Conduies

T
& T&rget Obscuration. Fire a 20-round burst {or one magazine for hand
kahouldir weapons and a 25-round burst for machine guns and automatic weapons)
&roﬁ-ﬂaéﬁ weapon to establish the degree of target obscuration for comparison be-
itween the control weapon and the test weapons. To judge the size and demsity of
iy@ﬂg’the smoke cloud and the degree of obscuration, use a checkerboard target 2.6 m~
. square with 0.3-m black and white squares placed in line with the weapon at a
range of 100 mweters, Elevate the weapon to fire slightly above the target. :
Photograph the target with the camera running at four frames per second before ;
and during the burst. Place the camera behind and as near as practical to the
veapon in the position assumed by the gunner to clearly focus on the front sight
or muzzle and the target.

b. Smoke Cloud or Signature of the Weapon. Photograph the smoke cloud
produced by a 20-round burst (or one magazine for hand and shoulder weapons and a
25-round burst for machine guns and automatic weapons) against a dblack background i
before and during firing of the burst, Use the same camera setup positioned 30
meters beyond the muzzle and &4 meters to the right of the line of fire. \
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NOTE: The test plan should state the number of weapons and rounds i{n a burst

. 4,10.2 Data Required. Obtain photographic records of smoke cloud formatiom. [
!
that are compatible with the particular weapons dbeing tested. "

4.11 Noise Test, Test according to TOP 1-2--608.lz

4,12  Rough Randling Test, |

1 4.12.1 Weapon Tesc,

i . 4,12.1.1 Method., Subject tlﬁ weapons to a sequence of rough handling tests in

! accordance with TOP &4-2-602 These tests usually consist of packaged dropa
from 2.1 m (7 feet), a loose cargo test in the unpackaged confi uratien, and un- "
packaged 1.5-m (5-foot) drops. The loose cargo and 5-foot drop test should be ‘
performed with a primed but otherwise inert cartridge(s) to assess the pos-~
sibility of accidental firing. Following the rough handling, inspect and fire _
the weapons to verify safety and operability. They must not ‘show any apparent \
change in accuracy or frequency of mslfunctions and must require no more than ,
first echelon maintenance (the rifleman’s) to correct any damage. e 5 ‘

. 4.12.1.2 Data Required. Collect data in accordance with TOP 4-_32-5;9‘2.

| " §.12.2 Mount Test.
4.12.2.1 Method.

5}3 "-ég\mts t’t‘: withstand rough
“firm sod. Efforts are

b, ) F';ﬁ '”:g h .}%reapon attached, about 1.8 m (6 feet) from
a .9-meter (3—?90:?‘ hgiséht S0 ffmss” (25 times with and 25 times without the
Yinmless:! ;aiﬁpre occuts earlier.
Er- ev‘gry ;Eive tosses, examine the mounts for damage.
i:h modint, with adapter and veapon attached, straight down from a

-

e.;éﬁucer each drop, examine the mount for damage. _
E&. :?' i i
,fi 4.%2.2.2 Data_Required. Record data as obtaimed sbove.

4.13 Actitudes Test. This test Is desigoed to determine the functioning and

reliabflity performance of machine guns and automatic weapons when fixed to a
gimbals type mount and fired in various orientations and attitudes.

4,13,1 Method. Firing is conducted in four stages: 1) gun top side up; 2) gun
right side up; 3) gun left side up; and 4) gun upside down. For each stage, 12
100-round cycles are fired with 50-round belts (or equivalent magazine) in the
sequence shown in Table 14. When testing weapons with a dual rate of fire, fire
the 50-round belts alternately at high and low rates, If the test weapon is
capable of wore than two rates, fire 25-round complements at each rate.
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¢ » TABLE 14

TEST SEQUENCES FOR ATTITUDE TESTS

; Blevation Burst length Feed

i o°* Sporadic S~round bursts When designed for
! o b Continuous® left- and right-
: Max depression Sporadic hand feeding,

} - Max depression Continuous entire sequence

; Max elevation® Sporadic 1s fired at

] Max elevation Continuous each feed,

®1f the veapon has semisutomstic capability, continuous bursts ere
ternated with semiautomatic fire.

i imum depression -85° to -90°

: CMaxizum elevation +85° to +90°

4.13.2 Dsta Required. Record the following:
8, RNusber of rounds fired 4

b, HMalfonctions in accordance with paragraph S
¢, Cyclic rates of fire

4.14  Belt Pull Capacity.

4,14,1 Hethod.

10-round brlt of ammunition and three 5unab e 1: attached to the
third dumzy round; an antisurgé"bpridg i used bethen the other end of the cable
and a trensducer (strain gag . load duli or jnﬁing scale) which i3 fixed to a
rigid mouating poin gist " ;

.anti e apring(s) is based on the feeding charac-

e téb: ﬁéapomf %hg,ipring must be long enough to permit gradual
leﬁﬁing ultfmately to stalling of the gun due to excessive belt
£ ;he spring(s) before being deflected is less than the belt

ﬂthe weagbn 1thou%?exceeding the elastic limit of tha spring(s).

§§ X: low-friction ammunition guide tray {s used to support the ammuni-
é;pr. mTﬁe tray is open at the top so that the rounds (or feed chuting if
“?reQﬁit@d) are not restricted in upward motion. The sides of the tray should fit
the rounds or feed chuting closely enough to limit the motion of the rounds along
their longitudinal axis.

d. The weapon {8 fired in a continuous burst until it stops, and the load
cell cutput is recorded with a type 5-124 recording oscillograph.

4,14.2 Data Required. Record the belt pull capacity of the weapon (i.e., pounds
of pull exerted and recorded on the oscillograph when the gun stops, regardless
of the number of rounds fired). At least three trials are fired to confirm the
results, .

4,15 Acceleration. Since any machine or automatic gun is likely to be used on
; a ground vehicle, helicopter, or fixed wing aircraft, a:;gbbreviated acceleration

| . 37
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@ trst is conducted to determine whether the weapon will function and feed
e.wmnition satisfactorily while subjected to gravitational forces. Such forces
vaty from 2 g's in a helicopter to as wuch a8 8 g's in ground vehicles,

£.15.1 Method, To conduct an scceleration test, a centrifuge facility Is
v:iuired, The weapon and a small amount of smmunition (10 to 20 rounds) for esch
flring trial are wounted (vertically, wuzzle down) on the arm of a centrifuge,
R €:¢ rotated until the desired g level is obtained. From a remote observation
point, attempts are made to fire the weapon for evaluation of its functional
cx2ebility under acceleration loads of 4 and 10 g's. The trials are also conduc-
- t+d with the gun mounted in its four major axes: top, bottom, left, and right
atout its longitudinal axis. During the test, electronic instrumentation 1is
eiployed to determine rates of fire, electrical power needed to function the
weapon, sequence of the firing functions, and any malfunctions. NOTE: A
' centrifuge facility that can accommodate weapon acceleration testing is located
: et Patuxent River Naval Air Station, Maryland.

4,15.2 Data Required. -Record the following:

s, Number of rounds fired
b, Malfunctions in accordance with paragraph 5
¢. Cyclic vates of fire

4.16 Barrel Performance,

&.i16,1 Method. In evaluating barrel perfo Bnce q; nac ine guns and automatic
wzapons, the following are determineds:’ ,etagg velo Aties, shot/dispersion
purterns, yew of “each projectile in flighq, dyclitgﬁgte of ffxg of the gun, and
bzrrel erosion, Fe 5

'ﬁmd’lnngbction of the bore with & borescope are
n ‘that the barrels conform to drawing

52;hedu1es should be conducted with one lot of ammunition., If
t “$a€tels are availsble per firing schedule, however, additional am-
on ‘lots (containing different propellant lots) nhould be selected for
ation of different erosion characteristics,

" ¢» A barrel is considered uunserviceable when:

(1) Twenty percent or more of any 40 consecutive rounds in a burst (or
20 percent of any burst less than 40 rounds) exhibit yaw of 15° or more, or

(2) The mean velocity of any 20 comsecutive rounds in a burst drops
200 feet per second or more below the mean velocity of the first 20 rounds fired.

d. The full length of the bore is measured with a bore wear gage before
firing, each time a barrel is completely cooled, and after the barrel reaches un-
serviceability. 1In this way, corrclation between barrel wear and unser-
viceability can be established and can be used for calibrating a gage for deter-
mining life of barrels in the field. Every effort should be made to avoid firing
schedule interruptions during barrel erosion tests so that valid bore life
results can be obtained. Stoppages or other delays during the initial stages of
2 firing cycle can be disregarded; any delays during periods when eritical barrel
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EAREE&F.%G:QGrQ?P%l&ea. hovever, will significantly change barrel life, thereby
4 *disqualifying the results. In such instances, the barrel . test should be
discontinued, and the life of a replacement barrel should be deterained.
Generally, the only completely valid barrel performance data are obtained from
stoppage-free barrels, and every effort should be directed toward that end.

}.l6.2 Dats Required. Record the following:

W a., Data as obtained above
! b, Additfonally, during barrel performance firfngs which {nvolve gus-
N tained rigorous firing schedules, observations will be made of the adverse ef-
. _ fects of high weapon temperatures on the gas system, recoil booster, components

{ex;anded and binding), ete. The effects of lubricant dissipation and combustion
regidue buildup (including moisture, carbon, copper, etc.) will also be
svaluated.

4.17 Human Factors Evaluation. Throughout all test operations, observe and
record data related to the effectiveness with which the test system is deployed,
operated, and maintained by representative users and the degree to which it is
corpatible with the capabilities and limitations of individual operators. -
Restrictions imposed by individual body site and build, clothing and body;armor,
effects of noise level (see paragraph 4. ll), ease of loading uﬁ@ tirfng in

Evaluate the adequacy of human: facﬁprs
}%task iist

typical areas of concern,
the test system using appropriate data-collecC1on a%é

" e \ T
. _ Zyi:Part T, Test Procedures, 20
g December 1977, and Part\II_hﬁﬁgcz BuqagﬂFactors*ﬁﬁgtneering Data\Guide for
; Bveluation, us Arny Test apd’ £valuqt oit*Command;, Decexmber 1977,

b. HIL-STD‘1472ﬁ,ﬂi Human'i: E ngeﬁing Design Criteria for Military
Systems, Bquipme rafid Ebcilities. ﬁﬁu

i ? a.i: Configuration and operation of weapon and mount controls (grips, trig-
ki ageraﬁ”sights, charging handle, elevating and traversing knobs, locking handles,
it ””ﬁnuhting pins and lugs, etc.)
b. Time required for:

1) ‘Conversion from fixed to flexible role

2) Assembly to, end removal from, ground mount

3) Extra operations in weapon assembly or disassembly

attributadble to addition of components for flexible use

c. Facility with which the following can be perforwmed:
1) Traverse
2) FElevation (at maximum and minimum limits)
3) Sight adjustment and reading
4) Battle sight setting under poor visibility

39
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L ‘4. Stability of system during manual charging, with and without sandbags;
stability of the system {5 also noted throughout firing; accuracy results will be
- analyzed as described in paragraph 4.4. ) |

4.18 logistics Supportability. Throughout the test, collect 'data to determine
: the maintenance chara}.cteristics of the test item in accordance with TECOM Suppl 1
! to DARCOM-R 700-15.1% yge appropriate forms contained in TECOM Suppl 1 (i.e.,
! maintenance and parts analysis charts, etc.) to record the performance of all or-
ganizational, direct and general support maintenance tasks to determine, if ap-
plicable, the adequacy of the following items and to provide data for the
preparation of maintainability indices:

a. Tools and test, measurement, and disgnostic equipment (TMDE)
b. Equipment publications

¢. Repair parts

d. Safety aspects of maintenance operations

e, Human factors aspects of maintenance operations

f. Design for maintainability

: e
Document each test incident by Equipme“ Performance Report (EPR) in accordaiice
i with DARCOM-R 700-38 and TECOM Suppl 1. y

i)

4.19 Reliability. To determine whether or not an itemm the regﬁ_abi{l ty
criteria stated in the requirements documents, use data cgllectéd during:len-
durance testing, during those test phases that are. nofiintergpersediwith éxtreme
severity tests, and during any special maintep#ii€e eﬁ%mﬁg;dﬁ.\ tests, If addi-
tional data ere needed for mean rounds between failure, addféional firing may, be
perforsed with weapons that havey not:t8ached: thédr deésign Iffe. Additional
; firing would consist of loo—roqu\'ééjrcles R: s specified in the requirements
|  documsnt) conducted in the saweimanfier as theiendprdfice test, Three weapons,
‘ each fired 6,000 rounds,.fi#y be “necessary, :; Additional guidance on statistical
. samples can be found dn TOP/MTR 3-1-003,

: } T B

4.20 Post—Firf“,,! ﬂnsﬁéﬁbti‘ n. At the dbmplet:lon of each test of each weapon, the
compom;,gﬁ@-"-'%'hgurgt be:incpected to determine if cracks have developed. Magnetic
partigle inspectign istigppropriate.

3 o
- %-_.- b o

A RE RED. The purpose of recording data is to establish an accurate,

5 5. 4
:i, c‘omp;ite, historic profile of the items being evaluated. For some tests, the
5; ‘defiﬁ, ti "listed in Table 15 are sufficient to explain what has occurred; in

‘ 13;%‘? tests, failure definitions and scoring criteria specified by the customer

.take precedence whenever these criteria conflict with those in Table i5.

The advent of iocreased data computerization from input through coumpleted
analysis may change the format and content of the information presented here.
Therefore, this fnformation is mainly for use as a guide in planning the ap-
propriate data—collection and analysis portion of the test plan.

The cycle of operation of most small arms weapons, from pistols and revolvers to
heavy machine guns, is broken down {into six parameters: feeding, chambering,
locking, firing, extracting, and ejecting (in that order). Within these six
parameters, milfunctions may occur which can adversely influence one or more seg-
ments of RAM (reliability, availability, maintainability) while still permitting
continuation of firing. Other malfunctions, referred to as stoppages, immediate-
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n ‘2
.Iy prevent further firing until corrected. In recent Years, the trend has been
to include malfunctions of efither type under a maintenance category, since a
malfunction or a stoppage requires some action in order to correct the problenm,

Data collection for large, complex development programs is usually controlled by Xﬁ

a RAM-D Failure Definition and Scoring Criteria manual published jointly by the };
nateriel and combat dev lopers. The format and content of that document are es- v
thblished by AR 702- -3l and the test item's specification or other qualifying
publications. Since the RAM-D Failure Definition and Scoring Criteria address
snalysis of the collected data rather than specific nomenclature of the stoppages
and other malfunctions, the definiticns explained in Table 15 are used as the
basis for describing what has occurred. Then, the definitions shown in the RAM-D
Failure Definition and Scoring Criteria are applied.

When test programs do not use a RAM-D Failure Definition and Scoring Criteria
list, date collection and analysis should be tallored to meet the specific needs
of the program. The basic concepts previously discussed should still be used.
In this manner, if a scoring conference should be necessary to clarify disputed
data, a concise, presentable format will have already been prepared and used.

In testing weapons, the primary method of reporting where an incident pccurs:

by using round counts. Several types are used, including cumulativg»éoﬁﬁl rounds “i;
on the weapon receiver or frame. Within this end item, majpE-Eomponéhts ‘cah
require their own round counts (e,g., quick-change barrels? mulﬁﬂ—direqtidﬁa

feed wechanisms, and wagazines), Attachments to the qu fitey, as wgll as*@aﬁts

5.;

round tallles.

PN
After establishing an appropriate forms t8ing round counts, provide the
other types of data collected aﬁd reported he data "sheet. These include
identification of the testwgtém, gnmunition ﬂseQ 'ﬁtoject engineer's I.D., sub-
test title, test phase aﬁ&f‘r firiéh cygle, ngﬂe of fire, number of rounds loaded
in the belt, magazine ”cliﬁ ;gﬁﬁ.. numb%nnnﬁ ‘rounds fired from that load comple-
ment, and the tot; cumula ¢ roundkvfired to-date from that weapon.

_,5.

o gan Ss a faulty actfon of the ammunition, weapon, or sup-
! Malfunctions are divided into two categories: those that
Ea § oppage%&(uﬂintended interruptions of firing) and those that do not,
Example pi,0f mad functions that cause stoppages are weapon failure to feed, ex-
& tracty ?or éjeé{ These may or may not be caused by a part failure. Examples of
mi @alfqnctions that do not cause stoppages are damaged weapon sear or solenoid com-
&panﬁﬁts that cause uncontrolled fire; loss of weapon flash suppressor; and

loosening and shifting of & sight.

Malfunc

In performance-type tests, attempts are made to determine the cause of each mal-
function and whether the fault is attributable to the gun, magazine, or ammuni-
tion belt (1ink), ammunition, installation (supporting equipment), or personnel.
A special category termed “repetitive” is used when repeated stoppages due to a
faulty component occur, and corrective action is not immediately determined or
incorrect action is taken. For example, 1f a series of identical gun stoppages
occurs and the first stoppage is attributed to the gun because of a faulty gun
component, the three identical stoppages that follow are charged as repetitive,
assuming that the fault was correctable after the fj:st occurrence. When
repetiti-re malfunctions ocecur due to faulty gun design rather than component
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failure and immediate action by the gunner is not possible, each such stoppage is
charged to the gun instead of vepetitive. Malfunctions attributable to otherwise
; improper personnel action such a5 faulty component assembly or iwmproper loading
! of ammunition are charged to per?onnel.

Data obtained during performance tests should be used when feasible in the main-
tenance evaluation of an item, but f{t {s essential that the determination of mal-
function cause(s) not be compromised in these tests to concurrently obtain data
{br the maintenance evaluation.

then a malfunction occurs, the mode of fire (if different from that specified in

. the firing schedule) is noted, along with the type of malfunction (use one of the
six in Table 15). I1f more information is needed to clarify a "non-standard” type
of malfunction, use the narrative form and write it immediately following the
basic malfunction-type assessment, Since RAM data wmust be obtained concurrently
during testing (in most cases), this information is also noted in the firing data
leg and supplemented by a separate maintenance log when necessary.

A TR Frotif et MU RO RS s r

TABLE 15
DESCRIPTION AND PROBABLE CAUSES

FFD Failure to feed:
BOB ~ bolt override of cartridge base
BUB - bolt underride of cartridge base:
SR - ghort recoil of components, By
FFO -~ failure to feed aver (beltei
DF ~ double feed i Tl
FIC Failure to chamber:

.; % SB - spinback of case/cartridge into ejection port

i€§mptoms:

FRA - failure to remain in assembly -
PER ~ failure of bolt to remain to rear (weapons
equipped with last round bolt stops)

! Classifigatioa of test incidents in accordance with MIL-STD 882A17 and TOP
1-1-012!% for hazard level determination is also necessary.

If no RAM-D Failure Definition and Scoring Criteria are available for use in
i deternining the classification of malfunctions, develop a time-based classifica-
! tion from available operational performance requirements documents, or use Table

16,
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¢+ Measure and record the x and y coordinates of the projectile impacts
‘on each 10-round target and at least 10 projectile velocities for each test
weapon, l

d. Fire each test weapon semizutomatically at a rate of 15 rounds per
minute for 30 minutes. Completely cool the weapon, and then fire 40 rounds per
minute for 5 minutes. I

e. Measure and record the projectile ysw and velocities for the first and
last magazines of each phase, The requirements for the projectile yaw target are
contained in TOP/MTP 4-2-60411,

f. Repecat the procedure (b through e above) with each test weapon in the
au;omatic mode of fire., Record cyclic rates of fire for all automatic firing
modes.

g. Disasssemble, thoroughly clean, 1lubricate, and reassemble each test
weapon,

h. Repeat steps b through g above with the rates of fire in d doubled and
the firing time halved. Photograph the weapon during firing of the final
magatine, .

i. Repeat step h, but with the rates of fire (in h) doubled and the
firing time halved.

j. Iemcdiately after the conclusion of each 450- and 200-round cycle,
chamber a single round and time it for the possibility of a cookoff (ﬂaragtuph

4.3). If cookoff does not occur, fire the round, The yaw target ﬁﬁ%uld hﬂ:

remotely changed so that the projectile signature from the Jdghs
conditioned round can be examined.

4.8.2 Data Required. Record the following:

a. X and y coordinates of each iggé%fJ
b. Projectile velocity
¢. Mode of fire
d.
€

firing position té th&ﬁ%nemy, the flaah test is conducted to determine the amount
of flg%b cﬁar cterigtic to each weapon.
iy ; C‘

.ﬁShoulder Weapons.

Disassemble, clean, lubricate with prescridbed oil, and reassemble two

?% i =F“test weapons. One weapon should be new and the other used, the latter being a

weapon previously fired to spproximate its service life.
b. Fabricate a reference flash scale as illustrated in Figure 1 and mount
the scale parallel to the barrel at the muzzle of the test weapon.
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A TABLE 16 £
; \ CLASSIFICATION OF MALFUNCTIONS 3
Class I Class 11 Class II1 Class 1V %
i Clearable within Clearing takes Requires part Requires part %
i 10 seconds more than 10 replacement replacement ;é
seconds available to not available by
‘ gunner to gunner %
Being this type of information will assist in completing RAM analysis. The final f?
type of standard report requiring data input is the equipment performance report &

o

(EPR), DARCOM Form No. 2134, which requires a description of the end item and/or
part and classification of the incident in one of three categories: ecritical,
major, or minor, or reported for information only. GCuidance in categorizing fin-
cidents can be found in DARCOM-R 700-38. :

|  The data collected should substantiate classification of the incident reported.

6. DATA PRESENTATION. Test results sre analyzed by suitable statistical
! procedures for comparing samples, for obtaining point or interval estimates ofta
|  parsmeter, and for determining from test results whether specific xequ__iremehts

have been satisfied. TOP/MTP 3-1-002 provides guidance on analyzing’ i ;
! ing test results.

{ Recommendad changes of this publicatg,dn show S -
to Commander, US Army Test and Eva uati&p Commany
‘f DRSTE-AD-M, Aberdeen Prowlng G’ihhund Md%.: 210&5.
preparlng activity:

:ro ‘ing:. ‘tround, ATTN:
t‘b _J 791005,  Additional

copies are @vai%iablegffmﬁ the fDeMnse Technical Information
Center Ca::e’ton ’g,tgﬂon. iﬁi‘?dtia Va. 22314. This docu-
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av e
o T APPENDIX A
SAND AND DUST FACILITIES

A variable speed blower with volumetric dry feeder attached is mounted outside
the test chamber. The feeder must deliver a constant but adjustable flow of dust
mixture to the air-delivery pipe of the blower. The blower-feeder combination
must be capable of dispensing sand and dust so that the mixture falls evenly on
the area concerned at a rate of 100 +25 grams per minute per square meter,

'rvo types of chambers may be used for the sand and dust test, as follows.
4

alliie A T it U U T N

e A, This type is used for standardized testing (NATO, some specifications)
of smaller weapons. The test chamber is a box made of 25-mm (l~inch) plywood 0.9
n (3 feet) wide, 1.2 m (4 feet) high, and 1.8 m (4.5 feet) long, with transparent
sides and an interior gun cradle. A 7.6-cm (3-inch) vent hole aligned with the
blower i8 in the end of the box opposite the blower. A pair of rubber gasuntlet
gloves for the gunner is attached over hand openings on each side of the box.
The gloves provide dust-sealed access to the gun and permit full control of the
weapon, including installing magazines and firing, iy

e B. This type of chamber is used for larger weapons or when it is not“f %‘n-
venient to use tyrc A. This chamber consists of a box of any s:l,;a that allow
free circulatiry of the sand- and dust-laden atmosphere aroun he we&p:pn. '
chamber is rrovided with vents to relieve any buildup of aig Byre, il;td afd in
eirculating the dust. It may be bottomless so tha:,_,_hit cdh be piaced &e:&‘% the
! weapru. Access doors and ports are provided ag n o8 btr; must: fit élosely
‘ t-1a gn atwosphere

eoough to ‘contain the circulating atwosphere.: NOTE :
' .enter the chamber
is first purged of

. ghould not’*be breathed by persgonnel. Do no! allor-gL an ne
i without approved breathing protect] ;
. any visible dust. o

bk S s

T e et e ot o e e+ e e e &

s - - e e = e e e ——————

ET53719

Confidential - SHRAGER . 522REFoGH9Ee Order

Williams v. Remington



BARBER - 5.22.06r0009921

R LA )
_ 50 June 1982 TOP 3-2-045

7

™

; , APPENDIX B
‘ | REFERENCES

- l; Test Operations Procedure (TOP) 3-2-500, Weapon Characteristics, 9 November
© 1981, .

2. ;‘!‘OP/K'I'P 3-1-002, Confidence Intervals and éample Size, 25 January 1967.

1 3. *TOP 3-2-807, Nondestructive Testing of Materials, 11 September 1972,

" 4. TOP 3-2-504, Safety Evaluation of Rand and Shoulder Weapons, 1 March 1977,

S. TOP 1-1-018, Determination of Range Danger Areas During Weapon and Ammunitfon
esting, (to be writt.en)

6. TOP 3-2-826, Kinematic Tests of Small Arms, 9 October 1973.

'EE'-\.
£iG

. 7+ AR 70-38, Research, Development, Test, and Evaluatfon of Haterlel for Extreaje
j Climatic Conditions .

' 8. DPS-1692, Final Report of Study to Determine Righ-‘l‘enperatnte *r
" for Selected Infantry Weapons to Satisfy AR 705-15, Ocr.obgr 196a.

‘3, TOP 4-2-820, Humidity Tests, 1 April 1979.

10, TOP 2-2-815, R}an and_Freezing Rain, 214
11, TOP 4-2-604, Rsnge Firings of smn‘, Arms Amﬁuuiﬂom.,s rebruary 1971,

- i FHLCE
EEN uio

=

12, TOP 1-2-608, Sound level ! Heagyrensbntt 17. -.'$u1y 1981.
25, ’.},u%ég@mr e

 Bhisgh ﬁx{h.dfi’ﬁg Tests,’

538, %:Test and Evaluation - Incidents Disclosed During Materiel
1977.

i's:ﬁ’f% dhae-R 70!

;estingvz 0,
4 SR
A‘# " ARE702-3, Imny Materiel Reliability, Ava:llability. and Maintainability (RAM),

*S*&iér\?ember 1976; DARCOM Suppl 1, & May 1978, and Change I, i6 October 1973.

17. MIL-STD 882A, System Safety Program Requirements, 28 June 1977.

=P 1-1-012, Classification of Deficiencies and Shortcomings, 1 April 1979,

B-1

w

ET53720

Confidential - SHRRBER - E2Rié6svope Order

Williams v. Remington



