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2. . FACILITIES AND INSTRUMENTATION.

e & &
© % 2.1 Facilities,

ITFM

Teaé stands

Ground mounts (bipods, tripods,

gimbals, etc,)

< Control weapon
Camera

g
Targets

Climatic chamber _
Sand/dust chamber
Mud bath

Salt water solution
Ammunition guide tray
Antisurge spring

Gun solenoid
Centrifuge facility

Rain test facflity

2.2 Instrumentation.

TTEM

Cyclic rate recordér’
Stargage and boréscq%e s
o ¢

5%?

i %é
f% 5'1 ﬁm 4\;%

‘;«i? i it

i gii Review the Safety Assessment Report and all instructional material is-
%ﬁ@ﬂ&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/MIP 3-2-500)"*% 1its method of operation, maintenance requirements, and ex-

pected modes and areas of deployment.

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

#4Footnote numbers correspond to reference numbers In Appendix B.

REQUIREMENT

35-mm with 80- to 200-nn

zoon lens

Paper escreen and/or plywood

To condition test item (-51°

to 71* C)

To dispense mixture at rate of
100 +25 grams per minute per
square meter

Vigcosity of 4,600 centipoises
5X sodium chloride and 95X water
Low friction i
Long enough to permit gradual LTy
load application

F
K
%,
Y
:‘?‘J .
s
+
’?,;
%
£
g
&

To accommodate weiﬂ
tion testing

10.6° C (1° P)
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+ . €. Based r- _ne above information, plzn a comprehensive testing program to

¢ wverify that the - st item satisfies mininum design and construction requirements

for safe field deployment. Tests approprisre for forring a test program are

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

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

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 drawn. If the sample is
1 too emall to sufficiently detect small differences in the etatistical para-
} 5 meter(s) of interest, a conclusion regarding acceptability cannot be made with
i

e e At rann e s e i o,
Riarai v I e———

confidence. Although test economy wust also be considered, the sample sire must
be sufficient to provide reasonable assurance that comp {ison of test results
against requirements will be meaningful. TOP/MTP 3-1-002° provides guidance in
selecting samples for desired levels of confidence in test results.

(IR,

a. A subtest program for a hand or shoulder weapon should never be con-
sidered with less than three weapons. For complete engineering tests, 16 new
weapons are considered satisfactory, with more than 4,000 rounds normally beisrg
fired from each weapon. To evaluate the weapon at or close to its expectgﬂ geriyr-
fceable life, 5,500 to 6,000 rounds (or as otherwise opecified) should ¥e: fired
from each of a sufficient nunber of weapons. :

Whenever a certain minimum number of veapons is specified #n thi e
. 18 considered adequate to detect fundamental and consigient ﬁeapon &gfigﬂencies
in a particulsr environment. When marginal pgrfﬁq@ance 234 ranﬂomly ehcbuntered
. problems are expected and are to be measur de:wif “deg
N weapons must be used.

be A subtest program £ i3
: sist of at least three ugﬁpq@s ] nﬁae ngv veapons should be used for a
| complete engineering cq&t. Hﬁ;e than 2 rooeufdunds would be fired from each of
j these nine, and q\sufficie%t ﬁumbeg giese weapons would be fired (six may be
fired 40, 000+ roungs.&qggwhich ﬁhrea”nﬁy be fired 50,000 rounds each) to evaluate
f the veapon r clase 'to its expected serviceable life. Additional testing for
_ppofﬁahilityﬁxmaintenance evaluation) will be performed if needed (in-
hé;, pre@&ously mentioned weapon serviceable life evaluation), NOTE:
‘ﬁEKternal diive-type totary weapons have much longer lives than gas—drive auto-
g i ¢ weapdhs With single barrels. ROC requirements and 'statistical decisions
ii s? i3 be_< Factors in determining the number of test rounds.
: ;Ji
ﬁ$ 1.2 Test Sequence. To provide an early indication of weapon suitability, con-
”-Eﬁ’duct high-risk tests first. Otherwise, when one weapon must be used in several
subtests, plan the test sequence so that the most abusive test will be conducted
_1ast. 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 mwount base can then be designed and
constructed before DT 1I begins. Generally, a light or dual purpose machine gun
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gh~uld be capable of perforuing, whether hard-held or mounted on aircraft or
;¢ & grmdred vehicles. Any machine gun too heavy or having too much recoil to be
_fired hand-held should be czpable of performing from a ground tripod mount or
i gircraft and armored vehicle: mounts. Ground mounts (bipods, tripoeds, 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
ecradle or adapter used to secure the weapon to the mount base., The term
» “suitable” refers to the rigidity of the mount in N/cm (1b/in). deflection.

T T LIS L o S E

3.1.4 Barrel Changes (machine guuns). 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 arbitrary 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-w‘
i : tional concept prescribes barrel interchanges, the prescriptions shoudd be’’
| followed. . _ .

f 3.1.5 Endurance Data Versus Parts Replacement., If replaceme: vai r 5
ii prescribed In technical publications, comply with them. ::The athitrary. replace~
|

ment of critical weapon parts with new parts before eacﬁ‘ subtégt wou?hd permit

5 enqironqent og" wveapon
‘acdipulatipn of data on
fﬁi%pwing completion of

wore precise evaluation of the influence of the tég
functioning, This practice, however, woulg megate %
gng-tem parts durability and weapon life' \ Therefore,

3.1.6 Forced Air Cobli LE 'rhe use of forced air to accelerate
cooling of wegpon baf‘rebs betweemﬁr ’ng trials is permitted. The air should be

. Y chﬁmbegt toward“ the muzzle to prevent it from washing the
; ‘ol E?t bolt carrier, This procedure should apply to all
_‘__weapms when;;th" ~bar ;isz cannot be removed from the receiver. The M16. rifle can
“ife led by: ngl',CEd air by inserting a curved tudbe (copper suggested) into the
recel; 34 froft below, forcing air into the chamber toward the muzzle. Other
wea;,zons ean“’Be cooled in a similar manner by using an adapter tube inserted into

"?’chambe
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. TABLE 1
SUGGEBTED TEST "SEQUENCE FOR RAND AND
SHOU§DER WEAPONS USING 16 WEAPONS

LGt R

o e srean e 1

Weapons Sibtests No. of Rounds Per Gun %:
=

All Physical characteristics 0 &

1,2,3 Safety 150 §

1,2,3,4,5 Accuracy 500 ..
Cookef £ 2,500 &

6,7,8,9,10 Endurance 6,000 3]

11,12,13 Hot 1,000

11,12,13 Cold 3,000

11,12,13 Humidity . 1,000

14,15,16 Sustained fire test 4,400

1,2,3 Water spray

1,2,3 Dynarmic 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

s\ Noise

1,2,3 Rough handk;n T
All " All of the above

'wﬁwﬁ?ﬁﬁ%@ﬁﬁ,gﬁkaWV?ﬁﬁ

PtﬁthEN%&mWMwAf

B o S B
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w@mgﬂore rounds may be necessary, depending on design requirements and sampling

TABLE 2

SUGGESTED TEST SEQUENCE FOR MACHINE GUNS AND

AUTOMATIC WEAPORS USING

NINE WEAPONS ‘

Guns Subtests No. of Rounds Per Gun

All Physical characteristics 0

1,2,3 Assembly/disassembly 0

All Initial dispersion 30

4,5,6 Accuracy (from test stand) Included with relfa-
bility end endurance

1,2,3 Accuracy (bipod) 7,320

1,2,3 Accuracy (ground moumnt) 2,130

1,2,3 Attitudes 4,800

4,5,6 Reliability and endurance 25,000%

1,2,3 Cookof £ 5,000

7,8,9 Hot

7.,8,9 Cold

7.8,9 Icing

7,8,9 Teuperature /humidity

7.8,9 Unlubricated

7,8,9 Water

7,8,9 \L- Sand/dust tests

7,8,9 = . Salt water immersion AN .

7.8,9 Nl Mud | and 11 -.,,,,\loo to 200

2 Flash 600

3 300

3 300

1 100

2 Aécefggaéion A 200

1 Bafker performance 30,000

afhxenghce evaluation

"?:.-e-'

if additional rounds
are needed, 15,000
- rounds may be fired

from gun' 4, 5, or 6.

Included {n the above;

risks.

NOTE: Add fungus if pertinent.
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&, Disassemble the weapon, and visually examine all major components (e.g.,
po 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, i .
¢. Conduct a magnetic particle inspection of components to be subjected to
stress during firing (e.g., bolt, locking lugs, barrel, muzzle device) as
deacribed in TOP/MTP 3-2-8073 _
- d. Record the following for the test weapon and its ancillary equipment, as
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
(5) Completeness of logistic support ,
(6) ‘Force-displacement. curve for all springs, within the designed ‘
operating range (if specified in test plan) - . !
(7) Weapon physical characteristics

Weight of

a) OCun
b) Mount
c) Gun accessories
~ d) Complete system
\*-e) Overall weapon _
—*\ £) Without accessories or
‘g) Fith loaded wagazing:
h) With loaded magazine in
1) Individéal pubapsemblies
: 3

Dirien
#

£iTest item length, width, and height, with and
8

& :
4 ﬂg;hout agcessorie
' Length from butt to trigger/butt to rear sight

it :é% ‘é?? it
S1Etapplicable)
oY o b) Mount

¢) Traverse and elevation limits, free and controlled

Sight characteristics and effectiveness

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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Of agjuscmenc R ,
, \ g) Sight radius
NP i h) Height of sight line above bore line
‘ 1) 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 a:roka required to manually
operate the trigger)

- Headspace 5

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.

required to accomplish various stages of assembly and disassembly, .
measurements are taken three times by each of three test personnel

Complete disassembly of weapon
Assembly of weapon after complete dieasseﬁﬁay
Dismounting of the operating parts sl
(field strip) :
Aasembly of operating patts nd nagazine ot
Change \of barrels : ¥ o

) Type of feed extraction, ejection, cocking

£ ) Flash hider

(17) Muzzle-compensating device

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

W ::'.c: A )
(;é) Type o%’mechanism {open or closed bolt)
{3

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. .

f. Verification of Sight Calibration.

Vo
| TS
s s
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(1) Assemble the weapon to the mount whic’ .3 emplaced on sod 100
§ * weters from & 4.9- by 4.9-weter (16- by 16-foot) tz- .. Place two sandbags on
.i o edch leg of the mount,

H (2) Fire a 10-round gettling burst between firings of aingle 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 addftional mount adjust-
ments, adjust the sights to result in a 6 o'clock sight picture. Without further
movement of the sights, set and lock the movable elevation scale (if provided) at
i the 100-meter grsduation and the windage scale (1f 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 appropriate range and deflection on the point of {mpact.
. Weapons without slip scales should have their sights adjusted to the point of

impact.,

(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-
imum 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
end larger), with the rear sight elevated to the respective meter marking for ghe
ranges to be fired.

! described procedure,

g. Calibrate target system, if applicable.

3.3 Personnel. Familia;tze test petsﬂnnel wféh _e@h@ical rand Sgperational
characteristics of the tést item epmdes ribegﬁﬁnEgppl #ble technical manuals,
requirements documents, or manufaeturer 1 %eraturé. Review all special warn-
ings and safety SOP's prepared before tapt g

4, TEST PROCEDURE

4.1

) %; a. iSafety release recomaendations, required by USATECOM Regulation 385-6,
naﬁ%pe 1ssired periodically throughout the ET, reflecting the degree of confidence
gp the aé%ety of the weapoun, specifically with regard to the gun crew, as. the
yarious subtests progress.
| s b. The first safery release recommendation is issued upon completion of
| " the safety-related subtests, It will reflect engineering judgment based om 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-
gembled. Hazardous operatfion of manually operated assemblies such.as charger,
L feed changer, feed covers or assemblies, trigger, manual directing handles or
grips, etc., are reported. Observations are made for high-pressure gas or par-
| ticles emanating from the breech area im a direction that could be hazardous to
the gunner or crew, case ejection direction that could be hazardous to the gunner

ET53684

Confidential - Subject to Protective Order
Williams v. Remington



i , or crew, insecure mounting, and sear failures resulting ip & runavay gun
] cgndition. i
i ¢, Before and after firing, critical components such as breech bolts,
i locks and locking abutments, backplate and corresponding lugs in the receiver,
i and mounting lugs, when spplicable, are inspected for cracks ‘nd peening., The
i exanination is supplemented by magnetic particle inapections.

d. Generally, a safety recomeendation can be made for a given design,
limited to the number of rounds fired under the ssme conditions with at least
three weapons. Subsequent safety recommendations will reflect more firing

- experience, ;

a. Conduct the safety evaluation tests described in TOP 3-2-504% to cer-
tify through a safety verification study in accordance with AR 385-16 that the
iten is safe for further testing before initiating the tests described below.

b. Conduct & 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 wariations in feeding angles induced by the dif-
i ferent configurations. Determination is made as to whether the nose of a
; cartridge being fed will strike the primer of a chambered vound. If it doés,
i‘ conduct at least 10 trials with each type of cartridge striking a %}nber_
! prived case (in lieu of a live round) by initiating a normal feeding cyble: ;

{
]
|
{i 4.1.1,1 Method.
|
|
|

¢. Continue safety evaluation throughout the tests by, observing and: ..
gential HKgzards:to ﬁ@g-, "
e

analyzing weapon performance to identify any actual or pogen K2 i &
sonnel and equipment that might result from operatign "andimaintépance of t
weapon by representative users. A safety release recosmendation wif% b made to
TECOM in accordance with TECOM Regulation | i - L

4.,1.1,2 Data Required. L

\

a. Safety release.or’ terinm Baféty r ].C}e:rgsfé'*' from the weapon manufacturer

through the test sponsori, through TECO);!T; p
b. Any actus¥ior potential hazsrds ‘detected.

e R i é:f
4.1.2 Range Safbty ests.

ﬁéﬂi"}.@ﬁ;;ﬂe’-ﬁhaa' ?plii:&_gteg evaluate, and conduct required range safety tests as
#fescridbed ifi TOPSiik1-0187 for construction of surface danger-zone diagrams for
fi:l_nclusiopgg in AR 385-63. ’ :

7%

J{.Eﬁh*‘z_ﬂg?%ﬂa Required. Collect data in accordance with TOP 1-1-018, and prepare
% surface danger-zone diagram. _

" 4.2 Cook-off Test. This test determines the maximum number of rounds that can
be fired semiautomatically and automatically from the weapon before the chamber
becomes hot enough to cause the propellant to cook off, 1.e., ignite spontaneous-
ly, if a cartridge is resting in the chamber.

CAUTION: The cookoff test described herein covers only those hand and shoulder
weapons, machine guns, and automatic weapons that do not use ammunition incor-
porating high explosives or fuzed projectiles. If explosive ammunition is in-
cluded in a hand or shoulder weapon system (and the weapon can also be fired
rapidly enough to possibly induce cookoff), special test procedures must be

10
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AupLiituiea CRGL Fully refiect the herards of cookoff tests of high-explosive
.« . @munition, as vell as accommodate the design character stics of the particular
w + wekpon being tested.

4,2.1 Method.

a. Disasseable, clean, lubricate with prescribed oil, and reassemble one
test weapon, -
b. Instrument the weapon for continuous temperature data by employing a
- tharrograph and installing thermocouples at the following locations: on the ex-
terior of the muzzle device or on the exterior of the barrel at the muzzle (if no
wurele device is present), on the exterior of the barrel immediately over the
- chamber mouth, and on the exterior of the barrel proper at tne point of the smal~
lest cutside dismater.
! ¢. 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 shield the person firing from as much direct ‘exposure to the teat
weapon as practical,
4. Conduct & firing exercise, using a predetermined number of roun&s.
based on experience with the test weapon or one similar., Subject thﬁ*ﬁﬁgpon ip
: the most severe firing schedule anticipated for it in services !‘Jre the \ma oy 2
} changing balts or magazines as quickly as possible to nch#ave tha prédetérntoed:
| nusber of rounds. Closed bolt weapons will retain.s ‘round in t;he ehamberfi’if
: firing is stopped &n the nmiddle of a belt/magazme. H’Wever when ’gpag@ons of an
opan-bolt design are fired, the last round: n"iﬁ:‘ have a chuidg’e specially
prepared to perait bolt closure withou:_ﬂring. » be agcowplished by as-
' Qy primer 0.25 ca (O 10

! inch)- e
e. Discontinue the té, t witbﬁut ﬂete'miping cookoff point 1if 500 round§
cen be fired without copkoff churringi of 1€ ‘the weapon can no longer be fired

in & normsl mamner.bécause df hest, i

£, After t.j;c fanaliround 1 ;chembered and the bolt closed, a 30-oinute
vaiting period fp oﬁﬁﬁi‘ved. “NOTEY" Under no circumstances will personnel be ex-
posed aftér: any poténtial cookoff round has been chambered until either a) the
ggvi“ﬁap tétnifna;eil bywa 30-minute waiting period without cookoff occurring, or b)
Jthe chik e;'éed feupé i¥ fired (remotely by use of a lanyard) and not removed for
e -ginapccti n,.The first round will usually cook off within 60 seconds, and auto-
- tic é aétion will continue to load and fire gubsequent rounds until weapon
@ %;nper re falls 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. Substantiaste the point of cookoff by firing a total of five trials
during which cook-offs do not occur. The confirming firing (non—cookoff level)
will consist 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. BRecord the following information as obtained above:

a. Continuous time-temperatute recording with maximum temperature read
from recording
b. Axbient tenperature
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. ¢, Nuzber of belts/magazines and rounds
e » d, Rate of fire when firing, and overall rate of firing, including time
to change belts/magazines
e. Time to cookoff, 1f it occurs
. £+ Malfunctions in accordance with paragraph 5. Record malfunctions for
each type of ammnition designed to be fired in the weapon when different ammuni-
tion components wmay produce various coockoff levels.

4.3 Endurance Test. Endurance testing 18 conducted to determine the functioning
1ife of the weespon. Fire hand guns and shoulder weapons at least 6,000 rounds
and machine guns and automatic weapons 25,000 rounds unless otherwise specified
~ 4in the test plan. Record all instances of malfunctions and failures, and replace
perts when 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 Yand and Shoulder Weapons.

4.3.1.1 Method.

a. Disassemble, thoroughly clean, lubricate, and reassemble at leasgﬁiive
test weapons. Record headspace and barrel bore measurements for eac i3 I
b. Fire 20 rounds from each test weapon, and rect "veloc ity and & %
curacy., (The range distances for.determining velocity and acc&;acy afe uépnlly <?
established in the requirements documents; when they are ggt speqified geﬁgt to
test reports on similar items.) : 2
- c. Fire each test weapon in accordgga%'vit ,; 45 1rtmg pranedure (nunber
BJ of rounds, firing cycle, mode of fire, sgquence of mo&éﬁ} specified in the
\ requirements document. 1f a fiping:pro dgre im?not “$pecified, use the
following:

fh

* cool between cycles;, (ba §
at least 6.Q00_rounds'“

TABLE 3
FIRING CYCLE
Magazine
20 rounds 30 rounds

Automatic* = 3~ to 5-round bursts X X
Automatic* - gingle burst : X b 4
Semiautomatic** - 10 to 30 rounds per minute X X
Automatic* - 3~ to S-round bursts X -
Semiautomatic** -~ 10 to 30 rounds per minute ) ¢ X

Total rounds per cycle 100 120

*Weapons without automatic firing capability are fired semfautomatically.
*4Heapons without semiautomatic firing capability are fired in 3- to 5-round
bursts.

12
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* P (2) - .asure and record cyclic rate of fire for esch burst fired
_ automatically.

(3) After every 1,000 rounds, disassemble, inspect, clean, and lubri-
cate the entire mechanism unless otherwise specified, and fire 20 rounds for
velocity and accuracy at the ranges previously established.

- TABLE &
WEAPON FPIRING ATTITUDES
~ Firing Cycle
(200-round groups) Weapon Position (hand=held)
A, B Loosely
A, B Right side up 0* elevation
A, B Left side up .
A, B Normally .
A B Loosely 80° elevation
; A, B Normally el S
i . A B Loosely -80° elevation

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

\ - d. After the specified number of r'_unc’rs have beeu yred, ‘fire 20 rounds
again for velocity and accuracy, and: recderd EDIE ‘and hiadspace measurements.

4.3.1.2 Data Required. Re¢

a. Huzrzle feloc,-_._t i ' !
b. Tapget aéhurmya md d{sperilon
X rate of automatic fire

s p t;ghperﬁ:,ture
35;'? e. thfﬁuctf&né. breakages, and replacement parts, in accordance

@:lt!'[ paragra 5.
g% . § re &nd headspace measurements
3

éixine Guns and Automatiec Weapons: Fire these weapons 25,000 rounds each
5”‘ accordance with the basic outline in Table 5, using firing schedules ap-
plicable to the weapon., The procedure is as follows.

z.&z@ o

‘.30201 Method,

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

(tripod, etc.) weapons are fited from their respective nounts, ag 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 is encountered during this firing or during subsequent firings, a

kinematics fnvestigation is conducted (TOP 3-2-826 ).

13

2
<

AR PRI e

AR Mgt

ET53688

Confidential - Subject to Protective Order
Willjams v. Remington



8

. NOTE: Record malfunctions, parts life, and cylic rates of fire (when applicable)

o ——— .t D &= T TR L X 13 G DL I TN 1 i’ K e L s ooy
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o ' €. After 200 rounds have been fired from the test stand and each mount
involved; sudbject each weapon to the firing outlined in Table 5, rotating from
test stand to bipod to ground wount (tripod, etec.), 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, if 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 a total of 10,000
rounds from a test stand, and 10,000 and 5,000 rounds, respectively, from the two
wounts, with the larger number of "mount™ rounds fired from the mount that (as
determined from earlier firing) will more critically affect functioning.

d. For functioning information in the ground mount phases, the test plan
will be designed to include:

i
1
L
%
S
i
i
%.

(1) Firing 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
e. During the test, change the barrels before reaching the cookoff levei
(established during cookoff testing) in order to safely evaluate nalfuddhions :
Fire the weapons without additional lubrication or cleening/lubrlhat on until

to correct degradation in performance (rate reduction or ‘ma Pnctiaﬁ)
fnleanih
sume&. “These

w,h aughouE .the remaining

N
1]

Firing Scheduleb
(Table 6)

repeat stage 1

i ) ,g@io 12,14,16,18, repeat stage 2

"20,22,24

Alternate left- and right-hand feeding only if applicahle

Ppse 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 cyclic rate of fire capability, vary the e¢yclic rate each
200-round cycle or each stage, depending on the number of cyclic rates available,

throughout the firings.

14
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- v TABLE 6 g ,
FIRING SCHEDULES & |
Schedule . Description g; V

S . s

1 ! One round every 3 seconds 5

2 “*  S~round burst every 3 seconds Z

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

per minute z.

4 50-round burst every 30 seconds )

- 5 Continuous burst

4.3.2.2 Data Required. 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 wust be one that has been proven to have a small dispersion, %

4.4.1 Rand Guns and Shoulder Weapons. The accuracy-dispersion test dgscribgd
conducted to determine the accuracy-dispersion of the weapon at di{fir
in various modes of fire, with and without the employment .

accessories, . w5,

4.4.1.]1 Method.

a. ﬁisassenble, clean, lubrlcqge
least five test weapons.
b. Ensure that the velocitﬁ
mph or varies by more than_ S:bphi

permitted and are not necéﬁsarif
all ranges. Record&>ofamr viou e&g& 9¥ the same or closely related weapon

should be consp; d bﬁf fﬁié%tablldhing ‘the maximum permitted wind velocities for
the test :

‘ﬁuéh ngunds to ensure that each test weapon is correctly

-J'--_’&

g NOTE- Multiple paper screen targets may be employed in a row and
g f@ﬂ upon simultaneously at the various ranges. However, if results {ndicate a
nonlinearlty 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 . riflewmen each fire 30 rounds at each target auto-
matically in bursts of three rounds at a range of 50 meters from a prone
position,

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

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

target
i . €. Other data as specified in the test plan (mean radius,
. extreme spresd, etc.)
i - 4. Velocity and direction of wind (outdoor range)
3 e. Fallures to trace (if applicable)
i 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 specific 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 fogbthe
i nccuracy-dispersion test. "

i 8. Method., Fire three 20-round bursts, fully aytod

wveapon at a target placed at a 2540~cm (1,000-inch) range.::Ifie a(ballf type;
wunition 18 used. - The firings are conducted from a test st nd aeén ed t&%a gigid

base., o _ e

b. Datgx Required, Measure vertic!l andwﬂhorlfont
targets, From these data, the bes _.'
: the accuracy-dispersion teat. o ‘

. The three weapons selected from the fnitial dispersion tests are
st

.5_ This test should be conducted whea the wézpons are in a “new”
" Requirements for speciffc weapons, however, may dictate that certainm
g&s of the test be repeated at the midpoint and end of gun 1ife.

(3). Position targets perpendicular to the line of fire., Record at
least five targets for each range.

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

Scope: Evaluation of the features and accessories that adapt the weapon to the
flexible or ground role,

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

16
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Ogjective: To determine the performance and dursbility of the weapon, mount, and

combination in the anticipated employment., by troops, when dismounted or when
mounted as &8 flexible gun. ‘

(1) Fire five 20-round groups from & rigld test stand to determine weapon
- éispersion 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.®
(3) Fire five 20-round groups (1000-inch range) at 0° elevation and nnxlnun
.right deflection for accuracy. Repeat at maximum left deflection.*

*ROTE: Firing in steps (2) and (3) is conducted with and without the mount
sandbagged, and from sand, sod, and hard ground,

(4) FPire five 20-round groups (1000-inch range) at 0®* elevation, zero

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

data to be recorded):

(1) Five 10-round targets
employing the bip i

(2) Pive lo-nbund targets sem;aut
the bipod. \

(3) 1If a mount is provide
gun installed on the gouﬂt. :

20jinund targets asutomatically from the prone position using the

%{023) ﬁ£¥ a mount is provided, five 20-round targets automatically with the gun
m;nﬁt&ilkﬁ on the mount.

10 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 semiauto-
matically from the prone position using the bipod. '

(2) The gun 1is disassembled (field stripped), cleaned, oiled, and
reassembled. h .

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

(4) Three 10-round targets are fired semiautomatically from a bench rest
without employing a bipod.

7
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(5) Two hundred rounds are fired automatically (without recording hits),
o " ¥ (6) Tumediately after the 200 rounds are fired, three 10-round targets are
fired semiautomatically from the prone position using a bipod.

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

e s e A T AR A St TP W

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

b, Data Required,

(1) Data obtalned are those required to deternine the ability of the
weapon 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 (requirements documents) pertaining to the test
wespon,

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

point of aim i3 determined by means of a boresight reading, tes
with gun sights (if provided with the weapon); the uegpau
aiping point after each shot or group, as applicable. i L '; ]

(3) Accuracy results of shot groups oq§;ainfng tracér rounﬁg £COnbat
load) will require identification of the traeer imp; tta ?Threeﬁ;nalyses will be
made: all shots, tracer alone, snd nonnr%cer alor e. “fi
variations in characteristics.

-—N[

4.5 Climatic conditions Test, Punhtio”ing zé3ts are conducted\in climatic
chembers to determine ;pe e eftects.of exbﬁeme»ﬁiﬁh and low temperatures and icing
on weapon performance. Selection’ qf te§$ tetiperatures for the climatic tests is
based directly oﬁ’the?;tgﬁ%d rcqui%ameﬁt for the test weapon. Test temperatures
selected fig fO -38% are ptesented in Table 7.

,,“'# L

TABLE 7
TBST TEMPERATURES, EXTREME CONDITIONS

“ Condition

Ibmgerature
e *C
i Rot 160 ) 71
e Basic cold =35 =37
Cold =50 =46 3
Severe cold =60 ~51 .

During environmental functiouing tests, it is usually desirable, when safety per—
pits, to condition the weapons fully loaded, fincluding 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

s Ty TR X A e G
R
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. “roynd failures, it may be necessary to manually j,erate the firing wmechaniam
o geveral times to restore proper operation of the weapon., When this action is :
performed, it will be so noted. ¥

When testing weapons with multiple cyclic rates of fire, rotate the firing cycles ?E ‘
{barrel change) awong the various rates of fire. i

: Specified lubricants to be used in each environmental test are determined by 3
i - reference to appropriate manuals or other authority. 1In additfion to observations :
of general weapon performance, also report requirements for additional lubrica-
tion and cleaning. Do not clean or re-lubricate test weapons unless required for
i completion of the test.,

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

a. Method.

(1) Condition at least three test weapons, spare barrels (if ap<;
plicable), and the ammunition ia a climatic chamber for at least 6 houtg at a
temperature of 71° C (which takes into account heating effects due tu‘
radiation) (see DPS-1692 [AR 705-153]). The minimm rounds to he Fi '
each weapon are shown in Table 8. £

Type of Weapon

. 17' Hish TEMP .
Hend and shoulder 1,000
Machine gun . 6,000c

Sunless ot:herwu;e;,§p<'}=f

bOr the numper of : touﬁéﬁgéqual;to Séﬂ-of the minirum required receiver life

Cor the numﬁe . Of :bundb equal to 25% of the minimum required receiver life

55 (a) Fire 1,000 rounds (in 100-round cycles) at 2-hour (minimun)

- inﬁﬁxvalg?ﬁn the manner indicated in Table 3, unless otherwise specified in'the
ﬁ%st ﬁlah MN, TIC, etc.

(b) Measure cyclic rate of fire for ecach autcmsticslly fired

(c) Do not perform maintenance during the 1,000-round cycle unless
otherwise 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) Afrer 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. o

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

19
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. ) (a) Fire 6,000 (minioum) rounds (in 200-round cycles) at the {

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

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

a sustained rate-of-fire of 85 shots per minute in S-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 automatically fired

T S CVU

e

£

- 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 weapon muzzle to evaluate gross conditions of bullet instability. ;
: (e) If the weapon is fired remotely using a gun solenoid, the :
! voltage selected for the test should be the maximum operating voltage cpecified. 3

(£) After at least 6,000 rounds have been fired through each 4
weapon, remove the weapons from the conditioning chamber, and disassenblc.
thoroughly inspect, clean, and oil each one. ;

POP PR YUY ST

b. Data Required. Record the following:

4 B ol Wk

(1) Temperature and exposure times
(2) Cyclic rate of automatic fire
(3) HMalfunctions in accordance.With ﬁrﬁgrnﬁh 5
(4) Acy damage nofed during?i '

(5 1 - An

(6)

i
I
!
5
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: ditlén at least three weapons, spare barrels (if applicable),
icessoriéa, ‘and the ammunition in a climatic chamber for at least 6 hours st the
l%plicabhﬁ lov. temperature specified in AR 70-38 as interpreted in Table 5.
£ *”(2) Test each hand and shoulder weapon within the chamber as follows:

i

_.' (a) Fire 1,000 rounds through each weapon as described 1n para-
* 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.

(c) Repeat the test two vaire times.

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

(a) Fire 12,000 rounds (minfmum) as described in paragraph
4,5.1.a(3) (steps (a) through (d) and (f)). Recondition the guns and barrels at
testing teoperature for at least 2 hours between each 200-round cycle. The

: 20
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- weapon (in 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
uslng cold weather gear.

(c) If the weapon 1s fired remotely using a gun solenoid, the
voltage selected for this test should be the minimum operating voltage speclfied.
If unsatisfactory operation resulte, 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.] Hand and Shoulder Weapons.

4.5.3.1.1 Method, Test these as follows:

a. Expose at least three test wespons snd a ninimum of 3,000 rouném-of
amunition (divided into 125-round groups) to the temperatures and hunﬁﬁ&tien
dicated in Table $ for 10 days. Record exposure conditions and &1men.‘

TABLE 9
STORAGE SCHEDULE FOR HUMIDITY TBST €26 BOﬁﬁS)

90
16 wmaintain ‘E";s 1 ! 90
2 decreaﬂ:ﬁj veee df & to 21 !%:0 95
4 217 95

;be &hitd fifth, eighth, and tenth days of exposure, fire 250
r Hds. of ‘& nit&on &p 125-round groups. The first 100 rounds of each group are
red fu tﬁ; maﬁﬁén ({ie., mode of fire, sequence of modes) specified in the MN,
1cC, ecc¢ Uﬁen not“specified, the procedure in the latest PD for the M16Al rifle
used Weapons without semiautomatic fire capability are fired in 3- to
ound rsts in lfeu of the semiautomatic fire. Weapons withnut automatic fire

.....

“éﬁiiity are “ired in the semiautomatic mode only. Firing of a control weapon

.?viil be similar to that of the test weapon. The final 2§ rounds are fired in
* 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 conditioning chamber and disassemble, thoroughly inspect, clean,
end oil each one., Record any damage noted.
4,5.3.1.2 Data Required. Record data as specified in 4.5.1.b
4.5.3,2 Machine Guns.

4.5.3.2.1 Method, ngst as follows:

21
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- a. Subject the test weapons, spare barrels (if required), 2-.- ammunition
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 4-2-8207, 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 (Tsble 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. i
|
I

4.5.3,2.2 Data Reguired. Record data as specified in 4,5.1.b.

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

a. Method,

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

(2) Adjust the water supply to provide a spray of water falling lt g
rate of ebout 10 mm (0.4 inch) per minute, or 610 +80mm (24 +3 inches) yék houtA
from a height great enough to direct the spray over the entire weapon. ;

(3) Conduct the water gpray test for hand gun an4f ﬁ&ﬁldéﬁ;waqﬁ a

NOTE: There 4s no break in time betweep - tite

\ . |
\_ Part II of the table. | N
b. Data Required. Repof'
(1) Rate of:; riinfal‘_ &
(2) Haté; agﬂ ambient, aig tggybratures
3 ictLglis’ in aficofdance with paragraph S
cli rate of autiomatic fire
|
22 i
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oL TABLE 10

; w® WATER SPRAY TEST FOR HAND GUNS AND SHOULDER WEAPONS
1
? Exposure Cumulative Cumulative ‘
’ Tine Exp. Time Rain Rain ’
Test Condition (minutes) (minutes) [(em) (in) (cm) (in) }'
Part I

i weépon Horizontal

! a, Bolt open

: b. Loaded, bolt closed
¢e 100 rounds fired as
specified in 4.3.1.1

d. Bolt open

e. Loaded, bolt closed
£, 100 rounds sutomatic

3

10 5
14 §
3

5

4

)
NN -
o
L)

(=]

19
24
28 .

BV NS | Su\n
bt pua

00 & O o OWm
*

NN

Part 11

Weapon Muzzle Up*

a. Bolt open

b. Loaded, bolt closed
¢, 100 rounds fired as
specified in 4.3.1.1
\|d+ Bolt open

e, Loaded, bolt closed
« 100 rounds automatic

LBV, NV ] L BV NV ]

Weapon Huzzle Down*

2.0 62 26.4
2.0 67.1 26.4
1.6 71.1 28.0

a. Bolt open i
b. Loaded, bolt clo 2
c. 100 rounﬂ' fire

EF

d.ifBolt ‘gpen’;, ey W Sk 75 5.1%#%¢ 2.0 76.2 30.0
s e.ﬁ Loadedi,bqlt cléged S5k% 80 5.1x% 2,0 81.3 32.0
G e 5100 roinds ‘automatic 4 84 §.1%% 1.6
5% 4 ‘
B "ttempting to fire, hold the weapon with muzzle down; unlock the bolt
é . g;tghtly, and attempt to remove water accumiated in the bore.
s
**0r as required to finish the program with at least 81 cm (32.0 inches) cumila-
tive rain total,
23
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W TABLE 11

- WATER SPRAY TEST FOR HAND GUNS AND SHOULDER WEAPONS
Part I
Exposure Cumulative Cunulat1v§
Time Exp. Time Rain Rain |
Test Conditfon (minutes) (minutes) | (cm) (en)

Weapon Horizontal

a. Bolt closed, half loaded 5 5
b. Bolt open, fully loaded 5 10
¢, 100 rounds® 4 14
d. Bolt closed, half loaded 5 19
e. Bolt open, funy loaded 5 24
£. 100 rounds® 4 28

Part 11

Weapon Muzzle Up®

a. Bolt closed, half loaded
b. Bolt open, fully loaded
c. 100 rounds®

: d. Bolt cloged, half loaded
! e.‘\lolt open, bfully loaded
' {00 rounds

Weapon Muzzle Down®

e
.?—!,ﬁb

a. Bolt closed, ﬁﬂi? loade 5.1
b. Bolt ‘open; ”fulﬁy ;éﬁde‘ 5.1 67.1
hol, 71.1
1B -,;ahha‘;?f loaded’ sd 75 5.1 76.2
Je." Be '?'_;lybloaded - sd o - | sad} e1.3
I mrj;munds a4 84 4.4

3ﬁmng ﬁchedule 3 (Table 6)

it Fltfng schedule 2 or if weapon has a selector, firing schedule 1

i y*Before attempting to fire, unlock the bolt to allow water accumulated in bore to
3%@»;« srain (closed bolt weapons)

i Or as required to finish program with at least 8] cam cumulative rain

24
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4.5.5 Sand and Dust Tests,

4.5.5.1 Dynamic Test. This subtest i{s conducted to determine the effects ot
blowing sand and dust on weapon performance. Firing 1s conducted in one of the
sand and dust facilities described in Appendix A,

a. HMethod.

(1) Prepare a gand and dust mixture of angular structure, with par-
ticle size distribution determined by weight, using the US standard sieve geries,
The composition may be obtained by mixing 42 percent "No. 1 dry™ ssnd, 8 percent
. "No. 3 Q-Rok"™ sand, and 50 percent 140-pash =2flica flour, which will provide the
btlend stown in Table 12, NOTE: Supply sources are available on direct inquiry
to Commanding Officer, Aberdeen Proving Ground, ATTN: STEAP-MT-I, Aberdeen
Proving Ground, Maryland 21005, '

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

Percent
Sieve Size of weight Particle :Size
{US gage sieve no,) retained (nicrvﬂs)*
. i
20 : - )
30 59%:to 84ty

45 , . 355ito 595
: 60 251 ‘to 354
L/ 100 - ‘ cv-;;;:f.c ‘3& :150 to 250

\(p”. 100) l i o ’ _:-':,‘,_ " ® 0 8 o @
140-5z2eh afdfica Elous, ;

4h0 105 to 149
800, 4 74 to 105
i 4 to 74
g 32%) less than 44

ﬂ#and and dust feeder of the facility to dispense the mixture at a
rate: ?f 100 425 grams per minute per 6quare meter over the area concerned.

i
.”s

g o (2) Clean and lubricate three test weapona. Place one weapon and com-
Wy éﬁ plement of acmunitfon in the facility. The weapon should be in the orientation
3%wwfff in which it would normally be fired; wultiple tests may be necessary if there i3
wore than one possible orientation. The amounition 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 weapous using special smmunition containers or feed
mechanisms (such as armored vehicles, anti-aircraft systems, alrcraft weapons,
T ete.). :

Fully load the test weapon and place any safety switch in the "safe” position.
Close any .dust covers incorporated in the weapon. Engineering judgment is neces-
sary 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 i1s left exposed when it can be ex-
pected to be exposed in combat,

N

(3) Turn on the dust dispenser and allow to operate for one minute
before firing. The firing schedule for magazine-fed weapons is ome magazine
every 20 seconds, with the first five fired full automatic and the lart two fired
in short bursts. For belt-fed weapons, the schedule {8 20 rounds every 20
geconds, with the first hglf of the smpunition fired in 20-round bursts and the

" last half fired fn short bursts. Firing schedules may also be based on combat
gcenario, weapon specifications, or other available informationm.

s

i {(4) Use a cyclic rate recorder continuously throughout each test so

! that a chronological record of total test time, time to first stoppage, time to

: clear, ete., as well as cyclic rate of fire are obtained, The total time that
the bolt remains 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 cannot
be readily cleared by immediate action, {.e., one requiring the use of tools or
weapon disassembly, continue the test until such a malfunction occura or until
all of the ammunition is fired. 3

(6Y Repeat the test with the other two weapons.
b. Data Required. Record the following:
(1) Sand and dust dispensing rate
(2) Cye¢lic rate of automatic fire:

3) ‘MaIfunctions in accordan,
(4) Number of rounds fire

4,5.5.2 Static Test, Iggiﬁﬁeéé 1i ' te effects of blowing sand and
dust on weapon performirce, but' he ' firing is conducted after the weapon is
removed from the aan&’an&‘dggﬁ enviroéﬁkghu Thus, the exposure box need not ac-
commodate firidgs, Usg ﬁﬂ# same sand and dust mixture listed in Table 12.

i (1) Por weapons fired from a closed bolt, chamber & rouad. Wespons
aﬁwﬁtfed from an open bolt will have the bolt open on the eompty chamber. Close the
dust cover and set the safety on "safe.” Assenble 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 1lid.

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 1id, and turn the
weapon and magazine unside down in the box. Replace the 1id and repeat the sand
and dust blast for another minute. -
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; K] 1
Do (3) Remove the weapon and spare magazine from the box and wipe clean

.with bare hands. Clean congested parts as wuch as possible by blowing sharply or

by jarring the weapon. Remove the tape from the muzzle.

(4) Fire a full megazine from the weapon, If repeated malfunctions

i pake this impossible, attempt to fire with the second magazine. 1f firing is
{ still unsatisfactory, attempt to fire with a clean magazine, container, ban-
dolier, etc., loaded with clean ammunition. If repeated malfunctions make it im-
i ‘possible to fire all of the amunition. field strip and clean the weapon in ac~

cordance with the applicable operator's manual. Then sttempt to fire the remsin-
%  ing ammunition, If repeated malfunctions make ft impractical to fire the remain-
“ing ammunition, completely disassemble the weapon in accordance with applicable
technical menuals, Attempt to determine the exact socurce of dust-induced wmal-
functions. Reassemble the weapon and fire to verify serviceability.

{5) Repeat the test with the remaining weapons.

W"‘bf W&'m&-ﬂﬁ‘ FLOAREAS AL 1 g !

AR

b. Hachine Guns and Automatic Weapons.

(1) Fully load the wezpons with a 50-round belt of ammunition and
place the safety in the ON position. Place the gun in the sand/dust box but nol; A
directly underneath the pour hole. Expose the test itezs to the mixture:for Ii
minute with their top sides up and for 1 minute upside down vhile the blo&i: :la

.....

at a rate of 2.3 kg per minute through the hole. ; c
(2) After removing the weapon from the box;, atﬁgmpt t *.clqan the
wezpon and aemunition by wiping with bare hands, blewing én congested ia;ea;é, and
jarring the weapon and ammunition, WITHOUT openmg weafipn cov{er (or'breech).
Remove the tape from the-muzzle. A &,.7
i (3) Attempt to fire 50 rounds na mnti_nuou : _rst.AJIf the weapon
! fails to function satisfactorily, open “Ehe ,,pﬁh feetf or breech cover and per-
form additional cleaning, as ﬂpeq.i.f.ied d*bo' in an° ‘dttempt to obtain proper
functioning. If satisfactory f;@nct&ouing ;ls L}1'not obtained, make another at-
tempt to fire using a cléan beltiof #omunifioni
(&) 1£5 thg, vggpon-{' s fired’from an open bolt and the gun fails to
function sstisf _.actor‘“!.l M‘i:h clean""thnunition, repeat the test with the bolt

'?"S‘HME& : ated malfunctions make it impossible to fire all of the ammunition,
g condiiigt fieg st‘rip operations (and completely disassemble the weapon if sub-
seq#ently deemed necessary) as described for hand guns and shoulder weapons, and
atp)mpt to fire.

'§.5.5.2.2 Data Requi-ed. Record the following:

(1) Number of rounds fired

(2) Malfunctions in accordance with paragraph 5

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

(5) Maiatenance actions performed

4.5.6 Mud Test. This subtest determine: the effects of wud on weapon.
performance. ; .

' 4,5.6.1 Hand Guns and Shoulder Weapons,
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4.5.,6.1,1 Method.

8. 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 iwmmersing 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.

d. If firing {is unsatisfactory with the magazine assembled in the
weapon, expose and use a 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 i3 unsatisfactory, immerse the entire
weapon (with the bolt open) and the contaminated magazines in clean water, and
sgitate 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 whethetjéhg

weapon can be returned to a serviceable condition in the field. : P

Han

2 RN R L e

S R

§.5.6.1.2 Data Required, Record the following:

e. Number of rounds fired
b. Malfunctions ip accordance with pa;ggrap

Ce
d.

ture of Aufnkg 10 uqﬂs)ﬂof montmorillonite clay, .9 kg (2 pounds) of silica

sand, aﬁa abost %5.5% [Ters: (48 quarts) of water. The amount of water to be

. _gfd ﬁo the e&nd=and ¢iay mixture may vary with the moisture content of these

4+ componghats, Tﬁé witer content will be limited to the quantity producing a mud

,% viscosi ¥ of . &but 4,600 centipoises as determined with a Brookfield viscometer.
? The m@asuréhent conditions sre as follow:

Room temperature of 23° +1.7° C (73' +3° F)

Spindle No. 3 used at 10 rpm

Container diameter greater than 7 cm (2-3/4 inches)
One-minute test duratiom

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

21005

The silica sand mixture used in this test is 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.
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. TABLE 13
; CHARACTERISTICS OF SAND USED IN MUD TEST MIXTURE 'é
£
Sieve No. X of Crains Retained é
16 1.2 & |
18 12.5 5
) 20 26.9 -
30 51.3 5
! 40 7.3 l
. S0 0.6 |
(pass 50) 0.2 ?}
(1) Clean and lubricate three test weapons. Tape the muzzle of one i%

weapon shut; fully load the gun, and place the safety in the ON position,
Completely immerse the weapon (and SO-round belt of ammunition or loaded magazine
and wount 1f applicable) in a horizontal position for 60 seconds.

(2) After removing the gun from the mud, remove the tape from the i 5
mzzle, Without opening the weapon cover or breech, attempt to clean the waapon 5
and ammunition by wiping with bare hands, blowing on congested areas. fh
the weapon and smwunition.

(3) As in the static sand-dust test, attempt to_fi) ug
continuous burst. If the weapon fails to function satisfachril) uopen he cpver
and perform additional cleaning, as specified above, to obﬁain ptaper %pction-
ing, 1f the weapon still fails to function, att RPt '=f.ir‘e;-usingtr cle#dn belt
of smmunition (or magazine when applicable). e ik E

BT

0] P
Ay

o ptireﬁveapon (yith
on A1 ‘clefn water, and agitaté\}t
rapidly as possible for 60 seconds. _Then ahte" t to fire again. :

{(5) If functioﬁingkcontinues to hg pﬁsatisfactory, perform a field
stripping operation, uitbfpﬁrta hand—wiped ﬂith ‘% cloth and then relubricated, to
dete;mine whether tha,véqPonégan ‘He ng& uridéd to a serviceable condition im the
field. . 2 FEE: SRR
& o remaintng weapons as described above.

i Record data as listed in 4.5.6.1.2.

. Hethod. This test 18 conducted in a manner iden: ical to that of
Qg%qgﬁvﬂo. 1, except that the weapons and ammunition are parmitted to dry for at
“fedst 4 hours after being removed from the mud bath,

4.5.7 Icing Test (-6.7° C (20° F]). This subtest determines the operability of
8 weapon after exposure to freezing rain (see TOP 2-2-815"") resulting in a
glazed coating,
4.5.7.1 Method.

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

b. Expose the weapnns (and ammunition) to a temperature of -17.8° c for
6 hours,

29
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akéﬂiﬁte. The weapons will not be over-lubricated to discourage corrosive buildup.

| avE J—TUD

: ¢. Raise the chamber temperature to -6.7° C, and subject the test iteus

to s light spray of water until 3.2 to 6.6 ma (1/8 vo 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 wm (1/& to 1/2 inch) on other machine guns. Each
gun I8 exposed with a 50-round belt of ammunition (or loaded magazine) engaged
but with the chamber 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 conteiner
attsched to the weapon, the container will be used.

d. Remove the tape from the muzzles 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 smmunition., If functioning is un-
satisfactory, attempt to fire a belt (or magazine) of smmunition conditioned at
the temperature (6 hours) but not subjected to icing.

f. If the weapon cannot be charged to initiate 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 fu the seared position. ;f‘;he
weapon fails to function properly, replace the belt (or magazine) uithgamnuﬁit;'
conditioned at the temperature (6 hours) but not subjected to 1c$ns.

5
%

TR OR A G B A Tk e o

A.5.7.2 Data Required. Record the following:

2. Test temperatures
b. Glaze accuzulation \
c. Number of rounds fired
d. Melfunctions in accordafice wiby
e. Cleaning snd maintepa
performance. =

—

raﬁraph Sﬁé
perfotae&, o q;tﬁin proper weapon

§.5.8 Salt WaterJnsdvsiof Test (10
ef fects of sa-u;watet.on_

ay).
pon perfornance.

This subtest determines deleterious

e A
k™
tEST

e ﬁ% a ! repare a salt water solution of SI sodium chloride and 95% water by

] ueiéﬁn. Th&‘sodiul chloride must not contain more than 0.1 sodium fodide and
0.31 ‘othet inpurities.

b. Prepare three test weapons in accordance with the maintenance litera~

Weapons with adjustable gas systems will be set on minimum but adjusted to maxi-
mm 1f necessary.

c. 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. PFully load 'a weapon and place its safety “on™. Immerse the loaded
weapon and all of its ammunition (i{n 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
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.vater to drain from it (salt water is similarly drained from the bore of a weapon

* that fires from the open-bolt position but without disturbing the bolt), Pire ?
the weapon as follows: 2

i

1. Single-shot only All rounds 3

2. Semifautomatic only All rounds . =

3, Semiautomatfic, controlled 50X each mode : fi

length automatic burst . 3

4, SA, CB, fully automatic At least one load . F

) burst* complement per mode; E
extra rounds to be fired ‘ﬁ

. ' in FA wode 1
S. PA® All rounds #

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

f. Repeat 4 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 maintenance of the weapons is permitted until after thg=¢eqt

iGral G, T
bnviro@mqu (at

.ﬁC.J-”

\

conclusion. Store the weapons and ammunition in a hlgh hugidityf
least 90X RH) when not being fired or immersed. L
h. Photograph the test lten\g! necessagyw

4.5.8.2 Data Required. Record the fo

a. Nuaber of rounds. fii%d
b. Cyclic rateso§=lmtou§t1c,fire qg

c. Test temperdtures ané;yea on gx&osure timel
d. Halfunctﬁpndéinaaécoréancéuui@h paragraph $
e. Maiin e dita

4.6 aﬁﬁ: ricat st i7This subtest determines vhether the test item will
rncﬁlon fn af uhlubri%hted condition.

::L.'- %* Eig e

4.6. ﬂigmth _

a. Remove all lubrication (except dry film lubricant applied st time of
“ssgdfufacture) to all parts of three weapons to be tested.

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

) e. No weapons or ammunitfon 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 "minfmun™ until problems
dictate a change. Firing will be with each progressive adjustment available

rd

k!
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,until either the gun operates properly or the maximum power se:’ ag has been
* uaed.

4.6.2 Data Required.’ Record the following:

8. Number of rounds fired

b, Firing wodes and sequence

€. Cyclic rate of automatic fire

d. HMalfunctions in accordance with paragraph §

e. Maintenance data, including effects of propellant fouling

! . &, Pouling Test (5-day). This subtest determines the effects of combustion
% residue buudup on weapon performance.

i
B
b
N
£
e
%
%

4.7.1 Method.

a. Maintain the three test weapons fn accordance with the maintenance
1iterature for s temperature of -7° C.
b. Condition the weapons, ammunition (at least 1,000 rounds per weapon),
and magazines in the environmental facility at -7° C for at least 12 hours before
i initiating firing. 53
) ¢, The quantity of ammwunition per weapon is equally divided fntol: Hfthl
i One~half of each day's allocation is fired in the morning, and th '.remafnde i
the afternoon (4-hour intervals between firfings). Use the firing Cu
propriate for the weapon being tested (see Table 3).

W

d. Ko wmeaintenance takes place during this test ‘;unles‘@ 2 weépan ,is ren-

dered inoperable by the test environment.

. torative maintenance, and continue testin§
}Q wespon from the test environment to perfar

\

If thid

gccutfs, petﬁm nig;imﬁn res-
mp,l

Hode of. £ x__‘g
Cyclic i;atq?ipg shl 8
§,,, n accor&ance with paragraph §

."6 Susta:!neﬂ Fire‘*-‘i‘est. This subtest determines the maxisum rate and duration
: atican be accomplished without da=maging the weapon, degrading :lts
2" or endangering the person firing.

S &538 1 Method.
ugggwgﬁ’
a. Disassemble, thoroughly clean, lubricate, and reassemble at least
three test weapons. ’
b, From a bench rest, fire seml-automztically 10 shots at each of three
targets at a range of 100 meters with each test weapon. NOTE: Throughout this
test, weapons without semfautomatfc fire capability are fired in 3~ to S5-round
bursts. Weapons without automatic fire capability are tested only in the semi~ .
sutomatic mode. Firing of a control weapon will be similar to that of the test
wveapon, .
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] L]

{vhite lines, numerals, and arrows)

i
Is (black background) L
i & 30.5 cm (12 in) > %
;
[3
€ 35.6 cm (14 in) >

Figure 1. Reference scale dimensions.

¢, X-ray the muzzle devices of all test weapons immediately before each:)
suzzle flash test to ascertain to what extent the interior of the muzzle device’ i)
may be contaminated by fouling. This may be especially desirable when fwo. or
more wespon types are contending. i

d. Mount a 10,2-by-12.7-cm (4-by-5-inch) camera with. wi ¥ i

F2.5, using film with an ASA 250 rating, perpendicular to. tﬁE"qg i
wveapon at a sufficient distance to photograph all of tbé: flaah bul: qg 1
then 1.4 m (4.5 feet). g i R
. e. Photograph the scale mounted 1n’_§ﬁeg b ' f1ilm scale for \
Nb“‘aeq'.\ent photographic records of flash. ] ' ’*I\;“'z
f. Photograph the cumulative: fron 1 20 réunds* fired semi- &
sutomatically under completely darkéned Usg a2 ghielded flashlight to )

1ightly 1llumi{nate the veapog q:zi:.é befor'_é_f‘ e c,hl t}gsh firing.
) g+ Repeat step_ :f, ' H
burst fired automat,icaﬂ .
h. Amnotate: ;Jthﬂ-a h&ftogrgp
varistions diiFin thé
ﬂash gm:- Ba

¥ cumulative flash with regard to flash

Y. bu'etst firing. ~ NOTE: Depending on test objectives, the

7 tersE with various types and lots of ammunition.

IE ;?v

*0r; %atew thé magaiine capacity; however, i{f two candidate weapons are compet~

'ingé both w. ﬁgppons will be fired with the same nuumber of rounds as the least
1

.

. magaZin ement.
._‘ﬁ‘! bl “a:

. ﬁ 1.2 Data Required. Obtain photographic records of the reference scale and .""I,
*é&*?”f;iash events, Photographs of cumulative flash should be supplemented by visusl b 2
obBervations regarding flash variation during firing. S
4.9.2 Machine Guns and Automatic Weapons.
4.9.2.1 Method.

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

b. Photograph cumulative muzzle and breech flash occurring during a B

20-round burst with a still camera under completely darkened conditfons and com- i
pare the photographs with those of flash from a standard weapon obtained under
the same circumstances. 4 :

3 R
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" n
- c¢. 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 BS 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 wore life remaining
0ld barrel - one having 40X or less life remaining
. Cold harrel - 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 1in 4.9.1.1.h, annotate the photographs of cumulative flash with
regard to flash variations during burst firings. NOTE: Depending on test objec-
tives, the flash test may be repeated with various types and lots of ammunitiou.

4.9.2.2 Data Required. Record data as described in 4.9.1.2.
‘.10 Smoke Teﬂto

the nuzzle. g
aread being photographed when visibilit

For both smoke tests, ngé ‘a Qﬁ-nn_came hwi' ’emotely operated motor drive set

for four frames per:sscond vith an; 80- qb 200-um “zoom” lens (or equivalent) at-

tached and a fi&g with gf ASK 43@ yiting or equivalent. A standard control

weapon of t@uivalént Eﬁfiber oi the test weapon(s) is fired for comparison pur-
Cor

2 & T&rget Obscuration. Pire a 20-round burst (or one magazine for hand
aﬁé&ahOUldir weapons and a8 25-round burst for machine guns and automatic weapons)

1) groﬁ-%adﬁ weapon to establish the degree of target obscuration for comparison be-
- ;ﬂween the control weapon and the test weapons. To judge the size and density of

square with 0.3-m black and white squares placed {n line with the weapon at a
range of 100 meters. Elevate the weapon to fire slightly above the target.
Photograph the target with the camera ruoning at four frames per second before
and during the burst, Place the camera behind and as near as practical to the
weapon 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 black background
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,

35
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A " 4.10.2 Data Required. Obtain photographic records of smoke cloud formation. }
NOTE: The test plan should state the number of weapons and rounds in a burst l,

that are compatible with the particular weapons being tested.

4.11 Noise Test. Test according to TOP 1-2—608.12

4.12  Rough Randling Test. |

i ) 4.12.1 Weapon Tesc,

: . 4.12.1.1 Method. Subject tlﬁ weapons to a sequence of rough handling tests in ;
; accordance with TOP &-2-602 These tests usually consist of packaged drops

from 2.1 m (7 feet), a loose cargo test in the unpackaged confi uration, 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. PFollowing the rough handling, inspect and fire

the veapons to verify safety and opersbility. They must not show any apparent

change in accuracy or frequency of wmslfunctions and must require no more than

firet echelon maintenance (the rifleman's) to correct any demage.,

“,a,.

1 4.12.1.2 Data Required. Collect data in accordance with TOP 4#2‘5!{2.
1 " 4,12.2 Mount Test.

; 4.12.2.1 Method.

mg"vnts ¥ withstand rough
“Firm sod, Efforts are

: -ugs eh each Qmu the open position.
.each: mount, wﬁthoug the: ‘Geapon attached, about 1.8 m (6 feet) from
a .9-meter (3—Ejooc’f‘ hgﬁéht ‘50 Eﬁmh” (25 times with and 25 times without the
¥ mless, ;aiﬁnre occuts earlier.
evgry ;ive tosses, examine the mounts for damage.
Zop xzh némn: with adapter and weapon attached, straight down from a
k1 .9-weteg" héfght td-land on firm sod a total of three times.
Q% e.;iﬁucer each drop, examine the mount for damage.
5,

o
:?'

-

i & i 2 2 Data Required. Record data as obtained above.

-255%,3;-2’-#?5"” 4.13 Acttitudes Test. This test is desiguned to deterﬁ;ne the functioning and
i reliebility 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 {s 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. 1f the test weapon is
capable of more than two rates, fire 25~round complements at each rate.
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€ . TABLE 14
TEST SEQUENCES FOR ATTITUDE TESTS

i Blevation Burst length Feed
: 0* Sporadic S-round bursts Vhen designed for
! (1 Cont{nuous® left- and right-
Max deptessionb Sporadic hand feeding,
- Max depression Continuous entire sequence
Max elevation® Sporadic 1s fired at
Max elevation Continuous each feed,

81¢ the veapon has memiautomatic capability, continuous bursts are
ternated with semiautomatic fire.

i {mum depression =-85° to -90°

aximum elevation +85° to +90°

5 4.13.2 Data Required. Record the following:

a8, RNucber of rounds fired i
b, Malfunctions in accordance with paragraph 5 i3
¢. Cyclic rates of fire

4,14 Belt Pﬁll Capacity.

‘ol‘ol E_C_thOd-
a. T%’iﬁﬂmm belt pull for 1efr.;~,u’d ghit~
and autonstic weapons is determined (1f alternate fag prﬁvided) by using a
10-round belt of ammunition and three dymmy.:rounds. Kuhaﬁie is attached to the
third duewy round; an antisurg”'spridg fsiused between the other end of the cable
and a transducer (strain gagﬁ load ¢b1i r gpﬁing scale) which i3 fixed to a
rigid wouating pointgg e .
b. | tlsu:&g,spring(s) i3 based on the feeding charac~
%b i@pring must be long enough to permit gradual

ipf ghe spring(s) before being deflected is less than the belt
; ] Jheaﬂeapou. and when stressed, is greater than the capacity of
ythe weaybn=bithou¥*exceeding the elastic limit of tha spring(s).
p : k. low-friction ammunition guide tray fs used to support the ammuni-
é;pr. ﬁﬂhe tray is open at the top so that the rounds (or feed chuting if
3 reqﬁLEEd) are not restricted in upward motion. The sides of the tray should fit
! the tounds or feed chuting closely enough to limit the motion of the rounds along
their longitudinal axis.

d. The weapon is 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
& ground vehicle, hellcopter, or fixed wing aircraft, az%gbbreviated acceleration
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[ ) I
s trst 1s conducted to determine whether the weapon will function and feed
e.ownition satisfactorily while subjected to gravitational forces., Such forces
vzry from 2 g's in a8 helicopter to as much as 8 g's in ground vehicles.

£.15.1 Hethod. To conduct an acceleration test, a centrifuge facility 1is
r:quired, The weapon and a small amount of ammunition (10 to 20 rounds) for each
fieing trlal are wounted (vertically, esuzzle dowvn) on the arm of a centrifuge,
R £ rotated until the desired g level is obtained, Prom a remote observation
point, attempts are made to fire the weapon for evaluation of its functional
¢xxability under acceleration losds of & and 10 g's. The triasls are also conduc-
. t>d with the gun mounted in its four major axes: top, bdottom, left, and right
stout its longitudinal axis, During the test, electronic instrumentation is
ezployed to determine rates of fire, electricsl power needed to function the
veapon, sequence of the firing functions, and any malfunctions. NOTE: A
' eczntrifuge facility that can accommodate wzapon acceleration testing is located
at Patuxent River Naval Air Station, Maryland.

4.15.2 Data Required. -Record the following:

2. Number of rounds fired
b. Malfunctions in accordance with paragraph §
¢. Cyclic vates of fire

4.16 Barrel Performance,

ance q; zad Hine gans “and sutomatic
erage velogicles shot /dispersion
e of the gun, and

&.16.1 Method. 1In evaluating barrel perfo
waxpons, the following are determineds:’
piiterns, yaw of “each projectile {in:.fli t, cycliu(%gte °
bzrrel erosion. =

pfagne té t,tchedulea should be conducted with one lot of ammunition. If
th&n f1 h&afrels are available per firing schedule, however, additional am-
on:lots ‘(containing different propellant lots) should be selected for
+ daticn of different erosion characteristics,

; c. A barrel 1s considered unserviceable 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 consecutive 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 fs completely cooled, and after the barrel reaches un-
perviceability. 1In this way, corrclation between barrel wear and unser-
viceability can be established and can be used for calidrating a gage for deter-
pining 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 i1nitial stages of
a2 firing cycle can be disregarded; any delays during perfods when critical barrel

38

ET53712

Confidential - Subject to Protective Order
Williams v. Remington



. tempersatures are reached, hovever, will significantly change barrel life, thereby

Y ° “disqualifying the results. In gsuch instances, the barrel. test should be
discontinued, and the 1ife of a replacement barrel should be determined.
Generally, the only completely valid barrel performance data are obtained from
stoppage-free barrels, and every effort should be directed toward that end.

$.16.2 Dats Required, Record the following:

e a., Dsta as obtained above
’ b. Additfonally, during barrel performance firings which involve sus-
tained rigorous firing schedules, observations will be made of the adverse ef-
N fects of high weapon temperatures on the gas system, recoil booster, components
" (expanded ard binding), etc. The effects of lubricant dissipation and combustion
resfidue buildup {(including moisture, carbon, copper, etc.) will eslso be
svaluated,

4.17 PFHuman 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 size and build, clothing and bodYﬁarmor,
effects of noise level (see paragraph 4. ll). ease of loading aﬁg firipg in

typical areas of concern. Evaluate the adequacy of human:fact
the test system using appropriate data-collection aids~{task ia::
checklists, error reports, interview forms, ratigg'sca¥és, e&;.
selected from the follovlng guides:

a, TOoP 1- 2-610h Human Factots Engi Part'i; Test Puocedutes, 20
i December 1977, and Part\1I, HEDGE, Buqsnﬂfacxora:Eagineering Data\Guide for
Bvaluation, US Aroy Test an £vaiugt ¢ JCommand . Decezber 1977,

b. HIL-STD—lézz s . Human' Enginggr&ng Design Criteria for Military

‘ Systems, Equipmeng;aﬁd Egciltties,@hqv&&% .
: C. HIL—HDBK-759F;Human Paqtors "Engineering Design for Army Materiel.

d. HELsﬁstgnéard 'S 'ﬁﬁk. ‘Human Factors Engineering Design Standard for

; ghapg Pompartuents, June 1968,

e%ermine, report, and evaluate as appropriate:

. Configuration and operation of weapon and mount controls (grips, trig-

e ( g G
?ageraé¥sights, charging handle, elevating and traversing knobs, locking handles,
mibuhting pins and lugs, etc.)
b. Tim= required for:

1) "Conversion from fixed to flexible role

2) Assembly to, and removal from, ground mount

3) Extra operations in weapon assembly or disassembly

attributable to addition of components for flexible use

¢. Facility with which the following can be performed:
1) Traverse
2) Elevation (at maximum and minimum limits)
3) Sight adjustwent and reading
4) Battle sight setting under poor visibility
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N b ¢ d. Stability of system during manual charging, with and without sandbags;
stabllity of the system is also noted throughout firing; accuracy results will be
- snalyzed as described in paragraph 4.4, _ | =

4.18 logistics Supportability. Throughout the test, collect 'data to determine
: the maintenance characteristics 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-
plicadble, the adequacy of the following items and to provide data for the
preparation of maintainability indices:

~
“r

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

¢. Repailr parts

d. Safety aspects of maintenance operations

e. Human factors aspects of maintenance operations

f. Design for maintainability

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

4.19 Reliability. To determine whether or not an item:m &he reig_abﬂ ty
criteria stated in the requirements documents, use data cyllected duripgien-
durance testing, during those test phases that are nofiintergpersed:with &€xtreme
severity tests, and during any special maintap#née e'&g ition, tests, If addi-
tional data are needed for mean rounds between failure; addféfonal firing may,be
perforped with weapons that have\ B thédr dédign Tife. Additional
; firing would consist of lOO—roq;gd\'i y . s spegified in the requirements
l documsnt) conducted in the sawei‘mantier as ftheendurdfice test. Three weapons,
; each fired 6,000 rounds,.fity be ‘Heces . Addftional guidance on statistical
! samples can be found dn T@}’/H;I’g 3=1-002y _ -
. B Tt |

4,20 Post-Firf“” :Insy;:é:flfi:ti‘ m. At the cbmpletion of each test of each weapon, the
component’B should, be.intpected to determine if cracks have developed. Maguetic
gle inspégctign istgppropriate.

i

A REQUIRED. The purpose of recording data 1s to establish an accurate,
terhistoric profile of the items being evalvated. For some tests, the
}] “li{gted in Table 15 are sufficient te explain what has occurred; in
fé&i* het tests, fallure definitions and scoring criteria specified by the customer
“tiKe precedence whenever these criteria conflict with those in Table i5.

The advent of increased data computerization from fnput through completed
analysis may change the format and content of the information presented here.
Therefore, this information is wmainly 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, malfunctions may occur which can adversely influence one or more seg-
ments of RAM (reliability, availability, maintainability) while still permitting
continvation of firing. Other malfunctions, referred to as stoppages, iumediate-
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L I 8
‘ly prevent further firing until corrected. In recent years, the trend has been
to include malfunctions of efther type under a maintenance category, since a
malfunction or a stoppage requires some action in order to correct the problem.

Data collection for large, complex development programs is usually controlled by v
a RAM-D Failure Definition snd Scoring Criterfa manual published jeintly by the b
materiel and combat dev lopers. The format and content of that document are es- ¥
tablished by AR 702-3!% and the test item's specification or other qualifying
publications. Since the RAM-D Failure Definftion and Scoring Criteria address
analysis of the collected data rather than specific nomenclature of the stoppages
and other malfunctions, the definitions 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
1list, data collect{ion 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 mcurf
by using round counts. Several types are used, including cumulatiy ',‘-Eotas‘l roynds
on the weapon receiver or frame. Within this end iten, maja_.ii mponégts i
require their own round counts (e.g., quick-change barrelsy 'ml&it—diregtioiﬁal
feed wechanisms, and magazines), Attachments to the end item, as well as*@aﬁts
rendered unserviceable or damaged/worn due to qagu a 186 requiwe sepirate
round tallies. \ & =2

Hel

PR e . )
After establishing an appropriate formd - tding rétind counts, provide the
other types of data collected and morted ‘pn"ithe data’ "sheet. These include
identification of the test, gt;&m, deﬁition use&.mproject engineer's I.D,, sub-
test title, test phase, aﬁ&?br firiliﬁ cyele, m@ﬂe 6f fire, number of rounds loaded

in the belt, magaziney ‘”cli,p w_gt&., n’umb’& mﬁ' ‘rounds fired from that load comple-
ment, and the tatal cumla n'ée rounds: fited to-date from that weapon.
kan £s a faulty action of the ammunition, weapon, or sup-

Me1lfunctdon. 1 £ &
‘ _rcin =equipm¢mt.. Malfénctions are divided into two categories: those that
T goppage' (unintended interruptions of firing) and those that do not.

Examples: of mad unctions that cause stoppages are wearon failure to feed, ex-
sv tract; ?of“‘é?jeéi: These may or may not be caused by a part failure. Exawples of
Er [aalfu;m:tions that do not cause stoppages are damaged weapon sear or solenoid com—

a*amﬁﬂts that cause uncontrolled fire; loss of weapon flash suppressor; and
loosening and shifting of a sight.

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), amwunition, installation (supporting equipment), or persounel.
A special category termed “repetitive” is used when repeated stoppages due to a
faulty component océur, and corrective action is not immedfately determined or

i AL Xt
B

incorrect action is taken. For example, 1f a series of identical gun stoppages He
occurs and the first stoppage is attributed to the gun because of a faulty gun -i‘g“_\
component, the three identical stoppages that follow are charged as repetitive, ;;é
assuming that the fault was correctable after the fj;st occurrence. When g"

repetitire malfunctions occur due to faulty gun design rather than component
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L f%iluré and immediate action by the gunner is not possible, each such stoppage is
* charged to the gun instead of repetitive, Malfunctions attributable to otherwise
i improper personnel action such as faulty component assembly or improper loading
! of ammunition are charged to per?onnel.

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

A Dol R b sy

‘
2
¥

then a malfunction occurs, the mde of fire (1f different from that specified in
. the firing schedule) is noted, along with the type of malfunction (use one of the
gix in Table 15). If 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 must be obtained concurrently
during testing (in most cases), this information is also noted in the firing data
i leg and supplemented by a separate maintenance log when necessary.

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

B
E
K

:.'wt *

= DF ~ double feed
1y FTC Failure to chamber:
AN F§ «~ failure }

FIL Failure to lock: .

urg to eject'
% SB - spinback of case/cartridge into ejection port

g’@gsymp toms:

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

Classifigation of test incidents in accordance with MIL-STD 882A17 and TOP
-1-012!8 for hazard level determination is also necessary.

If no RAM-D Failure Definition and Scoring Criteria are available for use in
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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A ¢+ Measure and record the x and y coordinates of the projectile ivpacts

6 ‘on each 10-round target and at least 10 projectile velocities for each test
- weapon. l ®
: ) d. Fire each test weapon semiautomatically at & rate of 15 rounds per ‘3
; minute for 30 minutes, Completely cool the weapon, and then fire 40 rounds per i
minute for 5 minutes. ' ;

: e. Measure and record the projectile yaw and velocities for the first and L
: last magazines of each phase, The requirements for the projectile yaw target are i
: contained in TOP/MTP 4-2-60411, %
: . f. Repcat the procedure (b through e above) with each test weapon in the ‘Zg
i au‘tlomatic mode of fire., Record cyclic rates of fire for all automatic firing b
: modes. 5
! . &

! £. Dicsssemble, thoroughly clean, lubricate, and reassezble 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

magazine,

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

J. 1Immediastely after the conclusion of each 450- and 200-round cycl‘g,

chamber a single round and time it for the possibility of a cookoff (gtaragtn:ph

4.3). If cookoff does not occur, fire the round. The yaw target ﬁhould be.

; reaotely changed so that the projectile signature from th Jigh i :

[ conditioned round can be examined.

TR A

)
i

4.8.2 Data Required. Record the following:

"

€
\.; . @& X and y coordinates of each :lmgact £
Y b. Projectile velocity g
\ ces Mode of fire
d.
€e

2, g&zzl;&
ﬂring posig,ton t.é thh#ﬁtfemy, the f'lash test is conducted to determine the amount
of flagh chi : cterigti‘c;nto each weapon.

42%
b Disassemble, clean, lubricate with prescribed oil, and reassemble two
si7test weapons. One weapon should be new and the other used, the latter being a
""" weapon previously fired to spproximate its service life.
b. Pabricate a reference flash scale as 1llustrated in Figure 1 and mount
the scale parallel to the barrel at the muzzle of the test weapon.

33
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Being this type of information will assist in completing RAM analysis. The final
type of standard report requiring data input is the equipment performence report
(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: critical,
major, or minor, or reported for information only., Guidance in categorizing {n-
cidents can be found in DARCOM-R 700-38. )

U YumeE 1302 TUr I—2L-U4D g
Y ‘E: iu‘ ':
AN TABLE 16 i
\ CLASSIFICATION OF MALFUNCTIONS =

gass I Class Il Class 111 Class IV %
Clearable within Clearing takes Requires part Requires part %
10 seconds more than 10 replacement replacement ;
seconds available to not available hy

‘ gunner - to gunner %
H

x‘:_ .

The data collected should substantiate classification of the incident reported.

6. DATA PRESENTATION. Test results are analyzed by suitable statistical
procedures for comparing samples, for obtaining point or interval estimates éfta
parsmeter, and for determining from test results whether specific tequirement A
have been satisfied. TOP/MTP 3-1-002 provides guidance on analy .
ing test results,

| Recommendad changes of this publicat,;,ién sho","' be. fol
,\/ to Commander, US Army Test and Evd'uati&p eemma‘ﬁ._;‘;i
*{ DRSTE-AD-M, Aberdeen Provipg:‘Cipund 210085,
information may be ob\;ai"’" fromiith preparmg activity:
Commander, US Arpmy" Kb ] Lng: ‘#round, ATTN:
STEAP-MT-M, Aberéﬂt‘n P!‘b i3 21005. Additional

o

copies are @vai%ableaffroﬁ thé Defénse Technical Information

Center, Camefon' ”’%ﬁgi on, Al ei’éﬁdtia Va. 22314. This docu-
idenﬁified by the.accession numbet (AD No.) printed
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@ - _ 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
phe area concerned at a rate of 100 :2S'grams per minute per square meter,

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

B R AR or sl R g T ma

e A. This type is used for standardized testing (NATO, some specifications)
of smaller weapons, The test chamber iz a box made of 25-mm (l~inch) plywood 0.9
n (3 feet) wide, 1.2 w (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 is in the end of the box opposite the blower., A pair of rubber gauntlet
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, H

e B. This type of chamber is used for larger weapons or when it is not“p”
venient to use tyrz A. This chamber consists of a box of any si;a ﬁhat
free circulatiry of the sand- and dust-laden atmosphere aroun h
chamber is rrovided with vents to relieve any buildup of aig By
circulating the dust, It may be bottomless so that, it cam be piaced Exeﬁ%:he
weapri. Access doors and ports are provided ag n @&ed but must) fit élosely
eoough to ‘contain the circulating atmosphere,m.ﬂbTE t-1a gn atmosphere
gshould not*%e breathed by personnel. Do not.alloqtan bpe "9 enter the chamber
without approved breathing protect ¥ 5 il first purged of
any visible dust, s

-
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-1, Test Operations Procedure (TOP) 3~2-500, Weapon Chara~teristics, 9 November
1981, ]

i 2. |TOP/MTP 3-1~002, Confidence Intervals and Sample Size, 25 January 1967,
: 3. *TOP 3-2-807, Nondestructive Testing of Materials, 11 September 1972.
;gi. TOP 3-2-504, Safety Evaluation of Hand and Shoulder Weapons, 1 March 1977,

?15. TOP 1-1-018, Determination of Range Danger Areas During Weapon and Ammunition
i‘I‘eating. (to be written)

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

. 7. AR 70-38, Research, Development, Test, and Evaluation of Materiel for;gxtreT"a
jCliantic Conditions

'8. DPS-1692, Final Report of Study to Determine High-Tenperntnre

‘9, TOP 4-2-820, Rumidity Tests, 1 April 1979.
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, APPENDIX B
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" for Selected Infantry Weapons to Satisfy AR 705-15, Octobgr l96§.

10. Top 2-2-813, R;in and Freezing Rain 2K

"-“.A.,—e =

11, TOP 4-2-604, Range Piriggs of Smal Arns Amﬁunitioqa,ﬁ'rebruary 1971.

M—R 70 38 “:Test and Evaluation - Incideants Disclosed During Materiel
1977.

P ,,ﬁ‘! -
435702-3 Army Materiel Reliability, Availability, and Maintainability (RAM),
b Vi 1976; DARCOM Suppl 1, & May 1978, and Change 1, 16 October 1973.

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

-np 1-1-012, Classification of Deficiencles and Shortcomings, 1 April 1979.
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