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BARBER - 5.22.06r0009877 

---- -· ...... unt ~urt tlJM."V.ND 
TEST OPERATIONS PROCEDURE 

~RST&-RP-702l102 
*Te11t Operations Procedure 3-2-045 30 June 1982 
AD Ho. t 

AUTCMATIC WEAPONS, MACHINE GUNS, HAND AND SHOULDER W'EAPONS 

Paragr&ph 1 • SCOPE. • • • • • .. • • • • • • • • • •. • • • • • • • • • 1 
2. FACILITIES AND- INSTRUMENTATION ••• I • • • • • • • • • 2 
3. REQUIRED TEST CONDITIONS •••••• I • • • • • • • • • 2 
4. TEST PROCEDURES. • • • • • • I • • • • • • • • • • • • • 9 
4.1 Safety Evaluation. • • • • • • • • • • • • • • • • • • • 9 
4.2 Cookoff Test ••• , • • • • • ••••••••••••• 10 
4.3 Endurance.Test ....................... 11 
4.4 Accuracy-Dispersion, ................... 15 
4,5 _- Climatic Conditions ••••••••••••••••••• 18 ·\i}. 

I 
j.~F~~~--. -i, ~:.H 

4.6 Unlubricated Test ••••••••••••••••••• ;nll '.·a, 
4.7 Fouling Test •••••••••••• • • • • •• ~,, • • ~f'3'~,> ·ft 83 

Ho ::~'~::t: ~·:t: : : : : : : : : ~,:,;~'~f''. :j~~: ~~p~~(~'~(;1ic*' 
' Tl.R LJ 

'l')U!lCPd 0 
~Uc:otion----. rn Ef.;~rt.~c~:·~ ~,,;,,~,,~-~ ~~;~,;jii. ~~ii~~ t~ t~ 
ributlor../ 

llablli'.1 C'>des 
iA·rnll tm~/or 

!:peci:.l 

I 

4.15 Acceleration .. \:-~·}~~~!', .·:~~\-uj!\~~\. "2?• • •''t' ••••••• 31\ 
4.16 Barrel Perfo~·nce -~';;. ~t;~·- •••• ·.-'- •••••••••• 38 
4 .17 Ruma.~ .. ~f a~~orlii~f~Valuat~n ';i~~: ~'-'~~-;-,<J.~. • • • • • • • • • • • 39 
4.18 ,L_?~~tics~~UPP'-::t"tabil~~y ~~~--,_,-. • • • • • • • • • • • • o 40 
4.~9 ~liability~ •-:•, • '!Jit ••••••••••••••••• 40 
4 ''.in · ~ th t·s e'1 i · "~'. 40 __ .. • .. :ilr -.... ~f.. ~~-P ~r~P1t • • • • • • • • • • • • • • • • • 

~~tX:~: S, =~·h REQUIRED. ... • • • • • • • • • • • • • • • • • • • • 40 
.0.-.0:;1· ._, ~{:~:" ~;,,,f>. <~DA~ PRESENTATION •••••••• -· ••••••••••• 43 

:d(~·· ~~~;£;_:~~~;\~;;~w(:AND DUST FACILITIES • • • • • • • • • • • • •• • • A-1 
:.~}'·'~r.:~~iD '~i' i~~ ·;;.-_B. REFERENCES ••••••• • •••• • •••••••••• B-1 ; ~~h ,~j .,,.. 

l~}. . -~~ '~~:;~;; </~~,.~ -
·;~L • .Jf.. SCOPE. This TOP describes procedures for testing automatic weapons, machine 
~~~~;~~!~~~:tuns 1 hand and shoulder weapons to determine their conformance with requirements 

,,.. documants. 

•This TOP supersedes M'I'Ps 3-2-045. 1 August 1971. and 3-2-059, 1 September 1971. 

Approved for public release; distribution unlimited. 
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.ll 
Facil hies. 

ITEM JtEQUIIWfE.!!£ 

' 
Test stands 
Grouftd mounts {bipods, 

gia.~als, etc.) 
Control weapon 

tripods, 

',,. 

2.2 

Cmnera 

Targets 
Climtic chamber 

Sand/dust chamber 

Mud bath 
Salt water solution 
Ammunition guide tray 
ADtisurge spring 

Cun solenoid 
Centrifuge facility 

~n test facility 

Instrumentation. 

. . .. ~~ 
Brookfield viscomet~~~*''F"' 0 

Cyclic rate recordel( 
Stargage and bot~,sc~.e,;.J:~~· 
Osclllogr1ii1\1i ,;':. ~~~1~· 

~.r;: .. ~ q .. ,E-

~~-~~·~~!th~.f~~,ou~~.es 
,:~f' ·~=~~~ ~!:~: ~A;S°'.:~::t :~~; 

}~~;~$~;,iufrIRED ~T ··~~ONDI'l'tONS. 

1~(s.1 ·yp1llkin&~,:-~W ,~:_, 

35"1B21 vith 80- to 200""1Ulll 
10011 lens 
Paper screen and/or plywood 
To condition test item C-s1• 
to 11 • C) 
To dispense mixture at rate of 
100 ;t2S grams per minute per 
square meter 
Viscosity of 4,600 centipoiaes 
51 sodium chloride and 95% water , 
Loll friction \;}._ 
Long enough to permit gradual d~~~. :!'~~ ~J 

load application ,, y/i:)i ''.~~~' ;J:: "~j~~ih ·'.~~~:)~\)~>·~I·: 
To accomodate, ~alf~b acce·t"tra-+;;:;;> -,~~~- ,,... -~' 

i ·;:~. ' ~~l '.;\'- -~~ 1. ,~-. 
Uon test ng ·,rt E. t~· 1t ·f; 
To P~,ovii~~~·~atf!(~_ apraf-'._~of 1 ~~· i"-~ 
l0:,.~·1nl:;;,et!;,!'1~te \,~,. 4'.. 

~·. ;~::''~'.~~~~! p \ f, 
·~r\ ·:·'% fO.S~~full-acale reading :I--

~·~~~. 1::;, .,~r;r 'ii ''· 
-~~~~ '~k+~:!''''!C).025 DJI ii. 

+o.6• C Cl" Fl ·:il 
:, ~\· 

::;,.,: .-. 
.I'·:.._, 
-~;;:..· ':~~~ ~~~ ·.·,1,-:?{;;~:y~-

\~h.. ~~i Review the Safety Assessment Report and all instructional material ia
l'iitd~~ttith 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/KTP 3-2-500)1••. its 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. 

**Footnote numbers correspond to reference numbers in Appendix I. 

2 
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•. . c. Based ,. · .ne above information, pla"l a comprehensive testing program to 
vedfy that the · at item satisfies minimum desi1m &:ld cor:struction requirements 
for &afe field deployment. Tests appropriate Eo• fon;J.~g a test program are 

.. described in paragraph 4. For some test progrni"..s 1 these procedures vill need to 
be expanded or special test considerations will be required, while in other 
cases, not all procedures contained in this TOP will be applicable. 

3.1.1 Sample She. The number of weapons and rou1-.ds to fire per weapon must be 
considered in determining sample size. The number of weapons should adequately 
represent the population fro~ which the sample has been drawn. If the sample is 
too 1111all to sufficiently detect amall differences in the statistical para
meter(s) of interest• a conclusion regarding acceptability cannot be made with 
confidence. Although teat economy must also be considered, the sample size must 
be sufficient to .provide reasonable assurance that compafison of test results 
against requirements will be meaningful. TOP/HTP 3-1-002 provides guidance in 
selecting samples for desired levels of confidence in test results. 

a. A subtest program for a hand or shoulder weapon should never be con
sidered vith less than three weapons. For complete engineering tests, 16 new 
weapons are considered satisfactory, with more tban 4,000 rounds normally be~~ 
fired from each weapon. To evaluate the weapon at or close to its expect.!\.~ sent 
lceable life, 5,500 to 6,000 rounds (or as otherwise specified) ahould :tf8:;,_firea1~ 
from each of a sufficient number of weapons. ~' ''.~L 1

·; ·:-;,,_ ·:~i· 8:3 ,,,. 
.,"~)'{it~ ~#" '.L.,,~!A!~;,,, 1:~~d~p·:·"' 

Whenever a cutain minimum number of weapons is specifi~;~ irf t~f s TORf~, th~'numb~it ' 
. 1s considered adequate to detect fundamental and .... ~onsi~~nt "1ttpon "f iffencies 

in a particular environment. When marginal :p~r f ~~~~ce'i:9r rart~mly ~c6untered 
problems are expected &nd are tO be measw~~;,ovfth ·~p•n·~~g~,~e Of\i~Onfidence I lllOre 

~,--. weapons must be used. ~ ;,:; ·:~ ·•{;~(~~>: .~ 1·-
\ . .- .:·~:~·~·~;:~~~~~"::, \''\~;\_,- .-~i.?._/~-~ -~?' ·~~~( \ 

b. A subtest program fo.i?~chl~¢ jpris and ~tomatic weapons should con-
eist of ~t least three ~~!P~~i "~~t lea_iS 14~~'·'~~~4' weapons should be used for a 
complete engineering_ .~~·t·; ffWe -~:Jtan 2~,00(bt'dunds would be fired from each of 
these nine, and ~\sut!ici(!P,t d,~~beE~ ~!'.J.(#hese weapons would be fired (six may be 
fired 40,0C>,9t roun4,~, :~~~i~jtl\'ich -~Rr~::;imiy be fired S0,000 rounds each) to evaluate 
the weapon '~•:;~;91,: cl,~se~'*o its el(Fected serviceable life. Additional testing for 
lo~~~lb\~~u~;Rti.'-fttl~_tY:~~maintenance .!valuation) will be performed if needed (in
c~ed in~~th~;;Pr~~~sly mentioned weapon serviceable life evaluation). NOTE: 

,f'~~~;~~~,, E~.ernal df,~ve:7type 'rotary weapons have much longer lives than gas-drive auto
.:t·· ,. , ,·~c wea~s 'with single barr-:ls• ROC requirements and ·statistical decisions 
1~~ shcmi,4 ~~{~~ctors 1n determining the number of test rounds. 
'~jf. J~~ ... ,; ~ ;/i'. : '~~~~.: ,, .~,~l 0 2 Test Sequence. To provide an early indication of weapon suitability 1 con
! -;~'~'·:~r'duct high-risk tests first. Otherwise, when one weapon must be used in several 
I · subtests, plan the test sequence so that the most abusive test will be conducted 
! .last. A suggested sequence for an engineering test of hand and shoulder weapons, 
I using 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. Cun 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 ARRADCOH data, or by contractor_. 
furnished evidence. A suitable adapter and mount base can then be designed and 
constructed before DT II begins. Generally, a light or dual purpose machine gun 

3 
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I 
l!h_,,uld be capable of perfondng, whether had-held or mounted on aircraft or 

·i ~ or-tn6red vehicles. Any machine gun too heavy or having too much recoil to be 
, Ure-d hand-held should be c'\pable of performing from a ground tripod mount or 
aircraft and aroored vehicle; mounts. Ground mounts (bipods, tripods, etc.) or 
adapters provided with the test weapon(s) but not previously tested will be in
cluded in the full range of •pplicable subtests (climatic, adverse, etc.), along 
with the test stand firings. 

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

~ ••uitable" refers to the rigidity of the mount in N/cm (lb/in)-deflection. 

3.1.4 Barrel Changes (machine guns). During all subtest& involving sustained 
fire (except barrel perfornance 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 aa 
arbitrary figure and may have to be adjusted ia accordance with the results of 
the cookoff tests. NOTE: For those guns that have spare barrels, and the opera~); 
tional concept prescribes barrel interchanges,· the prescriptions showld be';~i. 
f 11 d oi'\'_,_ ·,'.~ 

I
. .. 
t 

I ~ 

o owe • · " .... , -~,: · ;, , -.,;~" 83 
-:~ }~ ·;b-. ~:.'.:, ~. :::=> ·._ ·~~~. . .;tt~ 1 

3.1.5 Endurance Data Versus Parts Replacement. If replac~'1~Af int~tva1_,~~·."8fi)~~~-·;,~~~t~> '. 
prescribed in technical publications, comply with them. 'i~'.Ihe g~itratl': rep:lace- '"' 
ment of critical weapon parts with new parts bef~~~, eaclli,_subtt!;~~ wou~ ~nait 
110re precise evaluation of the influence of ,tJ~J! ~~. eD;yi ron~~nt oif' weapon 
functioning. This practice, however, woul~-~~ii~·gate ~e !;'~~¢µ~lat$pn of data on 
~ong-term parts durability and weapo~ .. "J!fe\i:i\ 'r~~F~fc>~~· f~pwing completion of 
.each subtest, the weapons are clea~d·_;;anit,in:!ffi.e~ted, ~d only unserviceable com-
pdnents are replaced before _th~t w~~ons at~. J~~ ~~~:'-pOfher subtest. Reliability 
and .endurance test round~.,J~~en~,~ on:.::Jhe de~fgri~1~gnirements and sampling risks. 

- ~ ~/f-?~~ ,. -~,~~ .~::;:. /if ~,~-
3 .1.6 Forced Air CooUri''. of JfJ!a ~ B · reU'~ The use of forced air to accelerate 
cooling of w~~~ ba/fel~~f , tween\f,ir ng trials is permitted. The air should be 
direct~~~~~!om~~~~tt~\,~~b~f~ toward· the muzzle to prevent it from washing the 

. lubr~pnt ·l~pm~~~he,1;:~Jif ~ bolt. carrier. Thi~ ·procedure should apply to all 
. wea~s whertjlth~;·bar~".U· cannot be removed from the rece:f,ver. The MJ6. ·rifle can 

· ,,iF;~~~,~~ ~l.ed by)~.\f o#f.~d air by inserting a curved tube (copper suggested) into the 
d rece~r fr~' below, forcing air into the chamber toward the muzzle. Other 
1~~. ,. Wett~on~;~~ll1*f'6e cooled in a similar manner by using an adapter tube inserted into 
·;~i- th0";chamber. 
~~. 3'!""· 
J~:·~·· .,~#;' 
~ ~'~:·:~~· 

• 

\I~;' _j./ • :-

?. 
- !·-· 

. ·1·;: "' ; 

- ' . 

,~ 

I· 

I 
I . 

· . 
. 

. ~-
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Weapons 

All 
' 1,2 ,3 

1,2,3,4,5 
4 
6,7,8.9,10 
11,12 ,13 
11,12,13 
11,12,13 
14 ,15 ,16 
1,2,3 
1,2,3 
1,2,3 
l,2,3 

· J ,2,3 
1,2,3 
1,2,3 
1,2,3 
s.,6-
s-':.I 
s \ 
1,2,3 
All 

. TABLE 1 
SUGGESTED TEST SEQUENCE FOR HAND AND 

SHOU\.I>ER WEAPONS USING 16 WEAPONS 

S~btests No. of Rounds Per Qin 
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Guns 

All 
1,2,3 
All 
4,5,6 

TABLE 2 
SUGGESTED TEST SEQUENCE FOR MACHINE GUNS AND 

AUTOMATIC WEAPONS USING Nlh'E WEAPONS 

Subtests 

Physical characteristics 
Assembly/disassembly 
Initial dispersion 
Accuracy (from test stand) 

No, of Rounds Per Qin 

0 
0 

30 
Included with relia
bility and endurance 

1,2 ,3 Accuracy (bipod) 7 ,320 
1,2,3 Accuracy (ground mount) 2,130 
1,2,3 Attitudes 4,800 
4,5,6 Reliability and ~ndurance 2S,oooa 
1,2 ,3 Cookoff S,000 
7,8,9 Bot 6,250 
7 1 8 , 9 Cold 12 .500 
7 18 19 Icing ~·~";)!(.So 
7 1 8 ,9 Temperature/humidity ·A ,, .. - l~P.00 
7 ,8, 9 Unlubrlcated -·;·:j. "'1/:~c 1,®,P 
7 8 9 W t ,, .. ,~~'· . . . t:tit'n , , a er .,., :;{l~<c·. ::t VV'if. 
7,8,9 Sand/dust teats (·~/~·,., -~< '·,i:'::~~llxto 300) 
7 ,8,9 ~ -- . Salt water immersio..9,-~--- :.' 0 ~-,i'\ ·:\:-~ ,,,,:~~~~~~- 500 

t' \ . :Ed ~:,~tr~n~ -'~~[:_''''>11;, j!\!~,:~::,~~-'j~~ ;,'.'.·,_\100 to :g 
. ' - ·-~~;~ -- ' ~ - ~ _., 

3 Ho1se·~~9 - 2 ' ,;- 1~, ' ~ 300 
1,2 ,3 ~lt~-:fu,1.i.·~~ ~·:~~- ~~~-•;·'.;i•-~q> 100 
2 ,;~-- Ai!cel'ti'tfon \~. '.~, .. , 200 
1,2 ,3 .-·~·r· '~~t ;~'>· Ba~{ef~~performari'ce 30,000 
All .-~t~r,·'·?·:~:~. '~ "'1'"°i~ert~ce evaluation Included in the above; 

,f~n"~~· ;~~' ]~ , \. '~~(~:~; . !!e •::;~!~~a~s :~~da 
il ·r- ~~h~ df '>" - rounds may be fired 
!~~' d~ ·-~.;~~-.. ;;:;~~,, from gun· 4, S, or 6. 

-i~~~~;~~1~~-re rounds may be necessary, depending on design requirements and =a-mpU.n-g 
,, ·risks. 

ROTE: Add fongus if pertinent. 

' :. ',,__ .. ..: 

~ 
5-! 
·--

;I.$~ t ·;: 

,·,..;. 
; ~ 
,_ 

-~-----------·-~ -
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BARBER - 5.22.06r0009883 
'" a. Disassemble the weapon, and visually examine all major components (e.g., 

.... dafety and trigger mechanisms. locking arrangement) for conformance with 
specifications and design drawings. Record ~ny deviations from specifications. 

b. Photograph the weapon with and wi~hout its accessories and in various 
stages of disassembly. / 

c. Conduct a magnetic particle inspection of components to be subjected to 
1tress during firing (e.g., bolt, locking lugs, barrel, auule device) as 
described in TOP/°l'ITP 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 diiaasembled, repair or 

replace, record) · 
(4) Number and names (establish, if necessary) for all parts 
(S) 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 

Sight characteristics and effectiveness 

a) Zeroing and adjustment 
b) Maxi11A1m range setting 
c) 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 

7 

t 
1 
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operate the 

g) Sight radius 
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 specifi'd in test plan) 
Trigger pull (force and atrok~ required to manually 

trigger) 
Headspace ,, 
Barrel length 
Length of rifled bore 
Direction and tviat of rifling 
Number of lands and grooves 
Diameter across lands and grooves 
Chamber dimenPiona 
Charging force 
lleceiver length 

(8) Time and tools necessary for the following. 
. ' 
·/~ 

NOTE: This teat is conducted to determine the type and number of tools ,.~d tt!il. 
required to accomplish various stages of assembly and disassembly •.. The ~~Il~wing~, 

.easureuents •:.::: :::::.:::: :::.:f three tes:i~:~~~~\ . ~ir;ii\l~!:1:~P'' 
ABBembly of weapon after complete d~~asse~y \~~. th )f 
Dismunting of the operating J>_~~~~~ a'rt~\™1:_ga'~lne o~1:feede·r~' ,_ 

(field strip) ,.,··~'·'··" !~, ... :o\:-.. ·.' .. '· ""· \ • ; '"-..'~ ,:) - .... ,:;.::-r;- ... ''.:=: \ ;ft7 

Assemld.y of operating .. -~.~:ts·:.,._nd ~azi~,; or-<,~c;edeP/ 
Change \of barrels ,,,.,/:;:.;;'".:'.~,, ·,:t,;; . .}P'· i:'. ~~ \ 

--~~ ·-'.~Y ~ ~ · .... ·~} .. _ -~~;:(.,. .,,~· :~>-

C9> Magazine Ofo~t~9n box);PP-!!r~Y.;,~~d weight with and 
without ammunition . . ,~9'f- % ·% .)f.; ;i;;"" 

(10) Met~~ Q( ba;fel~'\tt~~> 
(ll) Type;?ce;>f ~~iHonY:, ~t?'~··'· 
( 1~~~,;~,.~ dd:t·· ud~nt '.t · 

•"~·]::•· '" •·.•.'. .... "'" 
.A>';"'""~(13)l\1~~''· ,; f£»~ (semiautomatic, automatic, e_tc.) and means 

f 
~-· 1· .• 1~· "'~ . ...: f>1I· ~,;~ ·~:,; 

o •t>ontro ~"l- '·1·· ·~,.·t 
;2·'~~,:~~~~ -~~- (1~ ~> Type of' mechanism (open or closed bolt) .:( · · 1~h ( ' ) T}'pe of feed extraction, ejection, cocking 

1~~ -~r •[~.;~~ ·; .. ;f.: 6) Flash hider 
·;~~._ J~i · (17) Muzzle-compensating device 
·~~~~~~i'{~~¥~? (18) Bayonet, grenade launcher, or other Mcillary equipl'!ent 

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/Kr'P 3-2-SOO. 

f. Verification of Sight Calibration. 

8 
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BARBER - fA2·RfiMA.,8'lie weapon to the mount vhJc: ~• emplaced on •od 100 
,. 11eters from a 4.9- by 4.91eter (16- by 16-foot) t~- ... Place two sandbags on 

e'ch leg of the 1110unt. 
(2) Fire a 10-round settling burst between firings of single shots. 

· (3) Adjust the mount to move the center of impact of the shots to about 
the center of a 30.5-cm (12-inch) bull's-eye. Yithout additional mount adjust
aents. adjust the sights to result in a 6 o'clock sight picture. Without further 
movement o·f the sights, set and lock the s.>vable elevation scale (if provided) at 
the lC>O-meter graduation and the windage scale (if provided) at the sero posi
tion. Both scales are kept locked in these positions for the remainder of the 
tests. On weapons that allov slippage of sight scales, the scales should be 
slipped to read the appropriate range and deflection on the point of impact. 
Vupons 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. 

(S) 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 ~he sight for heavy caliber guns (cal .50 class 
and larger), with the rear sight elevated to the respective meter marking for ~he 
ranges to be fired. · :;~}. 

- ~.:~~\~. '.."~h 
NOTE: 1) Too •zeroing-in• phase is fired only before the 100-me~~r telh~~~ IJ\, a.3 .. 
a LASER target mechanism is av~ilable. it may be used ~~ ~,J~eu \~~ t~~- ,~~~f>,e 4~~~i~i}f.·' 
described procedure. ·;:~I)/'''~~~\. ·~;~, l\~... ·~~~ , .. 

g. Calibrate target system, if applicable.,;·:y. %. ·;~·t ·,~~~ ;.! 
... , <·!~~~~:( l~:.-·. '.··-=-.:. ~(~:'=-

3 .3 Personnel. Familia_rtze test per,dil,l.it~{·' wf~~\'~;·t,,,J~,ical\;ii~and ~~erational 
characteristics of the t~st item ~.~~-.delt.c~i~,4;,_~in :_~ppli:'.le tee:hnica'l manuals, 
requirements documents, or\ma.nµ,f~'tur~~'ai~t:J,i'teratuti~-.~ Review all speclal warn-

. .... . ··~;:1; ·~· . . . i 

ings and safety SOP'• pre~a?\~ ~fore t''tf:~,g •.• >'~' '· · 
,, .. ~,~ t~f~ i.:~k ~;-~~~'". h~ :~~[;~:~'F···i· 

4 TEST PROCEDURES~'?~F '~~ t ,!,~~ "1" . . ~:~~~. ,. ' "/ 

. ;~~~~ ~-:-1~~. -vi~::f~~ ·~~:~- 1 ~~~~~{:~~~~f 
4.1 Safet>v+E:valua~;l.0~1~·· \' ,,_,, 

~~~~$;~~,:, ~1t{~~~:';; .. ;·' -~;~~ ~~~~-
4. tpf'''SSft,ty\~l'~,¥.~iJ~e§~mmend at ions. 

. ·~~~ \-~~- ·:~~.... Q~1~:;~ ~ 
;)c~r,~~~~· 1~~' a. l~~af,~y release recommendations, required by USATECOM Regulation 385-6, 

i~i .. · ma~hl>e i~~ed periodically throughout the ET, reflecting the degree ?f confidence 
~st ~ th~·.-::~a·iety of the weapon, specifically with regard to the gun crew, as· the 
'!~\ _prious subtests progress. 
j ~~~~~F~~~'W b. The first safety release recommendation is issued upon completion of 
l · · the safety-related subtests. It will reflect engineering judgment based on care
' ful study of all safety features, manual and interlock typ~s such as those in-

tended to prevent firing before the breech is locked, firing without the barrel 
locked in place, or firing without the breech lock or with it improperly as
sembled. Hazardous operation of manually operated assemblies such. as charger, 
feed changer, feed covers or assemblies, trigger, manual directing handles or 
grips, etc•, are reported. Observations are tiade for high-pressure gas or par
ticles emanating from the breech area in a direction that could be hazardous to' 
the gunner or crew, case ejection direction that could be hazardous to the gunner 
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BARB~R .,s.22 ... o&r0009886 1 .. -Gr n , -i:n .. ecure aount ng, and 1ear failure• re1ult1ng ip a runaway gun 
cqnditlon. i 

c. Before and after firing, critical component• 1uc~ aa breech bolt1, 
loclts and locking abutments, backplate and corresponding lugs ln the recel~r, 
and llOUntlng lugs, when applicable, are Inspected for cracks 4nd peening. The 
examination is supplemented by magnetic particle inspections. 

d. Generally, a aafety recoDBendation can be made flor a given design, 
lbdted to the numbu of rounds fired under the 1ame condition& with at least 
three weapons. Subsequent 1afety recommendations will reflect aore firing 
experience. 

4.1.1.1 Method. 

a. Conduct the safety evaluation tests described in TOP 3-2-5044 to cer
tify through a aafety verification study in accordance with AR 385-16 that the 
item la safe for further testing before initiating the testa described below. 

b. Conduct a safety check to determine the hazards, if any, of double 
feeding. The different type• of a11121unitioo (projectile configuration) 1upplied 
with the gun are evaluated for ~ar1at1ons ln feeding angle• induced by the dif
ferent configurations. Determination is made a1 to whether the nose of a 
cartridge being fed vill 11trik.e the pdmer of a chambered round. lf it d~·~· 
conduct at least 10 trials with each type of cartridge striking a -~.mbere1~, 
primed case (in lieu of a live round) by initiating a normal feed~g cy~le~~:.:., ,'.~~! 83 . 

c. Continue aafety evaluation throughout the t.e.~-~i ·bt~, obs~rv~~( an'~~>rV;~r~· 
analysing weapon performance to identify any actual or, P,~•~1al lt~ar~~'-to ~~:..,~-,'.1-" 
aonnel and equipment that might result from operat1~ and~?)?8int~J:!!anc~ of t'tie 
weapon by representative users. A safety relea~,,.~,rec~endat~~n vd~ bf aade to 
'l'ECOM in accordance with TECOM ~~gulati°,:/~~6 9;;~t~i~;:!i\.i, ·:~~~' ·q,~~ '~!" _ 

\ ·' · .. , . ·:~. ,,},. ,' J% ·" \ ;--

4 .1.1.2 Data Required. ~~'.:/'1;\,_ :\.~~~<'.)~;/'.\ . 1 ~, ·~\~~~~ _;\ 
a. Safety release.,4r ·;,1iterim '.i,artjy rel,1;1"s~'- from the weapon manufacturer 

through the test sponsp~~ t~~~ TECO~_ ';ih~~;r,''"-
b. Any actu~~"br pot'~ntU.l h~.qd1 •letected. 

~~~) . ~.::'.~~ .... .l~: I-~~\ ~~~- •,-,' ·'" ~~~~f;t 
4 .1.2 R4nfe Saf~ty:~W,i!·t ''L. ~~?~··' · 

~·;f,;{2t~':l,,,.~~:J~~-":'.:~.i-iijate ev~~uate, and conduct required range safety tests •• 
,.:J';s~rt~ i~ ro'P;~~!;.1-:ti'lS~ for construction of surface danger-zone diagrams for 

A·'~n"~'' 'ilnclusio~~ 1~:-;AR Js'S:-63. 

j!C . ,. -~~l~!~~,~~;~~ta'\:~equlred. Collect data in accordance vith TOP 1-1-018, and prepare 
·-;~~- J~i- surface danger-zone diagram. 

·~~~~~H~~~~r 4.2 Cook-off Test. Thia test determines the maximum number of rounds that can 
be fired semi.automatically and automatically from the weapon before the chamber 
becomes hot enough to cause the propellant to cook off, i.e., ignite spontaneous
ly, if a cartridge is resting in the chamber. 

CAUTION: The cookoff test described herein covers only those band and shoulder 
weapons, machine guns. and automatic weapons that do not use &llllllllnitlon incor
porating high explosives or fuzed projectiles. If explosive ammunition is in
cluded in a hand or shoulder ve<:!pon system (and the weapon can also be fired 
rapidly enough to possibly induce cookoff), special test procedures must be 
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BARBER - 5.22.06r0009887 
....... -.u. ... 1.1:" 1.no' n1.u.1 res:.uct tne h.af.ard• of cook.off teat• of high-explo1lve 
a1!!aunition, •• vell as acco111BOdate the design character~stics of the particular 

"' ·•·vnpon being tHted. 

4.2 .1 Method. 

a. Dlaaaaeable. clean. lubricate with prescribed ~11, and reassemble one 
tHt weapon. 

b. Instrument the veapon for continuous temperature data by employing a 
thel'1!0graph and installing thermocouples at the following locations: on the ex
terior of the auczle device or on the exterior of the barrel at the muaale (if no 
aunle device is present). on the ext.rior of the barrel 1111111ediltely over the 
cb&aber 11e>uth, and on the exterior of the barrel proper at tne point of the 11111-
l&&t outaide dia.=eter. 

c. Wt.n the projectiles are inert or contain nothing more than tracers, 
the peraon firing uy remain in polition at the gun during firing. but must be 
adequately protected. Be aure that thia person uaea a face 1hleld. protective 
veat/clothtng, heavy glove1, and ear protection. A plexiglas acreen should also 
bf' employed to 1hield the peraon firing from a1 much direct exposure to the test 
weapon aa practical. - ·)1 

d. Conduct a firing exerciae, using a predetermined number!:~~ rou~t\8• 
baaed on experience w1 th the test weapon or one 1im11ar. Subj es;_~ thei~':lr~~~on ~.p .8.3 
the mat aevere fidng 1chedule anticipated for it in aervic~.~i l':Are the v:!.'ro~ ;,_ 1 .,c~, 
changing btltl or aagazinaa aa quickly as poHible to ~~~!VI t~~ pre~r.t•~e·~~~!.~,,, · 
nuaber of rounds. Closed bolt weapon1 will retain i! •tou~.. in ~b.e ~p11mber·1·i'tf 
firing ii 1topped in the middle of a belt/uga~,;~~e. ~ever1_(when ~af>n1 of an 
open-bolt design are fired. the laat rou~~" IR\lj·~~}~·~ 1 c~~tridg~ specially 
prepared to pumt bolt closure withou;,.~ring. ~~tfhlt~i~,~~~ be ~complishcd by a1_
an'bling • prilil!r without an anvil, ~. by .1!',ecei;lint~'1~ primer 0.25 ca (Oi,,10 
inch). . ,,~<:~'.\, \:[c,, .)};? -· i~; ., ' .:,,, 

•· Discontinue tu ttat vi'diitut~~aete:mlping cookoff point if 500 round'j 
CU be fired without ~i)ip'lt~~, ~~curriDJ~ C:ir •. ,~.~~.~tiie weapon CU DO longer be fired 
.f.n • norul aaoner,·f.~auae'~f ~:~t. )~; ii~"· 

f. Aft~ C~e . iinat~;.,:ou;~, .. '.if~'.'tbambered and the bolt closed, a 3011nute 
vatting ~riod :i, ~~ed. ';{~1'~';·' Under no circun:stanees vill personnel be ex
poud a!~t•;,.n1'~\P.ot~~U.al coi>'koff round has been chambered until either a) the 
J~ii~~a:,.:, t~tmt~~~. by~~f 3<>-minute waiting period vithout cookoff occurring, or b) 
.~~he ch~e~d f~~' ii fired (remotely by use of a ~anyard) and not removed for 

.
.. /''~n~~~· %~a.apectt, n•·:;, The flnt round will usually cook off within 60 seconds, end auto-
; ~~tic . action vill continue to load and fire subsequent rounds until weapon 

i'! • ~er· ure falls below the coolcoff level. From the records on temperature. 
~j~.. · j.~~ tii\i!";/and rounds fired. fewer rounds can be selected in subsequent tria.111 when 
·~~L~'''t~~~r the purpose h to bracket the coot.off level in terms of nu~ber of rounds fired. 

·~" 1·• " I• SubstaoUate the point of cookoff by f!ring c total of five trials 
during which cook-offs do not occur. The confirming firing (non-cookoff level) 
will consist of 10 rounds lesa than that producing a cookoff in a continuous 
bur&t or one burst leas than that producing a cookoff during burst firings.· 

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

a. Continuous time-tear,:i~rature recording vlth maximum temperature read 
fro• recording 

b. Aablent temperature 
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BARBER - 5.22.06r0009888 
c. Nu~ber of belts/magazines and rounds 

.;, ·•• d. llate of fire when firing, and overall rate of firing. including time 
to change belts/magazines 

e. Time to cooko:f. if it occurs 
·. f. Malfunctions in accordance with paragraph 5. Record malfunctions for 

each tfpe of ammunition designed to be fired in the weapon when different a11111un1-
i.ton components 11111y produce various cookoff levels. 

•. 

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

4.3.1 Hand and Shoulder Weapons. 

4.3.l.1 Method. ·\i~ .. 
;'~~-~. '._"(~ 

f' 
1· 

I 
t 

a. Disassemble, thoroughly clean, lubricate, and reassemble a~ lea~.''f:~ve -~~' 
teat weapons. Record beads pace and barrel bore measurements for ~'fn~1. ;\ '\;,. ·~~~ 83 .;~(· · _ 

b. Fire 20 rounds fro~ each test weapon, and re~~~;(~l!1oc~~,Y a~~;:.~C'~~~~. ·~~~1f~> •. '}:· 
curacy. (The Tange distances for .. determining velocity a~ 'aCcUjti8cY a~' u~~ally '1J _, > 
established in the requirements documents; when th~)'., are ·~ spe~~fied,~ffe~r to · · 
teat reports on similar items.) ,·,.!', 'j~~~~~>. ii~~ 'th '% "-

- c. Fire each test weapon in accor.~~~;~-witb·~~he'!!·~~~r~;ig pr~~edu~e (number 
~ of rounds, firing cycle, mde of fire, -~uenc":;" ofi~.moir~~'.; specified in the 

\requirements document. If • f~,f:!:~l'·;;Prq;~.~4µr-e 18.),.not 'Wpecified, use the 
following: :f1 ·'~~;; ·· ·:;~;. ~~{'.~ .,~:'~~ ;>. 

(1) Repeat, ,,.~ti;jtfi~~lig't.~cle o~; T~~rt'~'below, allowing the weapon to 
. '··'- . ... . . .,~. 

cool between c.ycle~~,Cb~*~rel_.~P £':· .. gt~!5~.~4Vcomfortably with the bare hand), until 
at least 6.00.0 rou1"fs ~""been·';~fit'ti:!f';'for each test weapon. Conduct selected 
firing cycle.t;h~~~ng;.i~he~~"'eapon atl:itudes of Table 4. 

ti?!\~'\O~ii.'f:j~''~i,\t~!~, ~\ TABLE 3 

.:.•'.:.~f~~~-t,~.-~· ,_... ,~,. ··. FIRING CYCLE 
ii?. - ~~h~ .A?~ '; .... 
{'i.-:- ~-::".:·,..;· .... ~ .... :-rt 
-~~' ~~~ ··,;?~:;;/'Firing Mode 
-~~~;, ~· " ~ j~t 

~~~;~/dilT 
Automatic* - 3- to 5-round bursts 
Automatic* - single burst 
Semiautomatic** - 10 to 30 rounds per minute 
Automatic* - 3- to S-round bursts 
Semiautomatic** - 10 to 30 rounds per minute 

Total rounds per cycle 

Magazine 
20 rounds 30 rounds 

x 
x 
x 
x 
x 

100 

x 
:x. 
x 

x 
120 

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

12 

\ 

- ~~~~--
• ~~:·:: <' 

. ·:.:·: --
;)...!.: ' 
'i;'- .. :. 

~ R:;~~.~ ~.:· 

_:.."· ~--~ ...... ---__ ._._.._....n. ...... - ·- i;;- .,.,.,,....~........ .... -,; .......... -~~~~..:.--~ ,..,...,.,.-.i}';.~:2:/~_ 
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!'OP 3-2-045 

ll (2) ~- .asure and record cyclic- rate of fire for each burst fired 
automatically. 

(3) After every 1 1000 rounds, disassemble, inspect, clean, and lubri
cate the entire mechanism unless othervise specified, and fire 20 rounds for 
velocity and accuracy at the ranges previously established. 

Firing Cycle 
(2QO-round groups) 

A, I 
A, B 
A, B 

TABLE 4 
WEAPON FlllNG ATTITUDES 

Weapon Position (hand-held) 

Loosely 
light aide up 
Left eide up 

o• elevation 

eo• elevation 

._..:_ 

·'~~L A, I 
A, B 

A, I 
A, I 

Normally 
Loosely 

Normally 
Loose_ly 

·."ff• -~ 

-eo• ·:~~~'~'8n -:~~~ .. ~., i:',·:_· .. _:_!: __ ·.··.:.::,:)'i!~~::t~;,~ .. 
1 

, !,•_ 
;:~, V. :~~I J'!- ~~ 

~ : ::,::~:!!riy 1:::!'.!: ~be •oun4 couot •,~}$!: '1jt-;,,~\~\}o . \ \~, ;'. .\ 
\ ,_ cl. After the specified numbe~.)~f ro~~rl-~, .. ,,~)J.av~;:~been'\tf*red, fire 20 rounds ~i'f 
again for velocity and accuracy, -~·::;i'ee~'.;,d ·:~i~-''imd h~~~space measurements. - ·1·~~ 

4.~.1.2 Data Required._, .. ,!~;ij~~th~:~~1oll~~~~;i~;ri:}~·~.~;,~; 1: .U 
. ~. :(y;;~·- ·~:~}, ?\~ -~~~~~~ ~"- '1 ~~ 

a. Muzzle ~lo<;lt1 .. ~.·~~ '>\ ~~{,,_.;;,~··' I~~ 
b. Tt;rget a~'C,ur*'-f.·and di'"per1:H'0n rt:' 

.~":~i~.,. ct4~t~;fa'(~ O~Laut01118tfc fire ,,--·:.: 
,-.fr/'C!~" .:\0Mib1j'entH~eijper•:tu re : ; 

. ·~~f e. 'ijau~ncti'bqij, breakages, and replacement parts, in accordance r,· 1· -:.:~'~: 
&'~~,,~~~t~, paragra~ 5:;. 

j~r · 1~,h:<.~· .. ,~~~re 'ind headspace Rasurements ! '.:; 
~~~'- - 4,~~.2 ·•;:~~hine Guns and Automatic tleapons• Fire these veapons 25,000 rounds each )·--.~.-'~_:_· 
. ~~~~~b1~p.· accordance with the basic outline in Table 5, using firing schedules ap- ~,.-

;• ::~:::·~::. weapon. The proced•re is •• follows. I 
a. Shoulder-fired, bipod-mounted weapons and other ground-111e>unted - ~~ 

(tripod, etc.) weapons are fired from their respective 110unts as well as being ·· 
fired from a test stand. 

1 

• -,.;. 

b. Initially, each endurance and reliability veapon 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 encount-ered during this firing or during subsequent firings, a 
kinematics investigation is conducted (TOP 3-2-8266). l ~ ./,._ 

i~: 
~~·,: 

---------~-------~-----·-3----------··-----•''-·A-,,, J~ 
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,., c. After 200 rounds have been fired from the test atand and each mount 
involved; subject each weapon to the firing outlined in Table 5, rotating from 
test stand to bipod to gr~und mount (tripod, etc.), as applicable, after each· 
5,000 rounds, until 25,000 rounds have been fired from each weapon. In all in
stances, the test stand fiting 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 roundsi 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 
mounts, 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: 

(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 teat, change the barrels before reaching the cookof,! le~~\, 

(established during cookoff testing) in order to safely evaluate malf~'b:~Jons~~~ 
Fire the weapons without additional lubrication or cleanlng/l~rttat' o~ ii·R~ii''.~L 8:3 .·~~. 
there 1s degradation in performance. ·Initially, relubrica.~f.~':'ialo~~ 1s:2,.,p,v1~ 

1

'!]~~{~!.·"' .. 
to correct degradation in performance (rate reduction .. _9dul~~. nctiO,~}; ·.~.if thfi 
fails to restore •atisfactory performance, then .. ~isas~~bly, 's&eani~g.· ;J;~nspec-
tlon, and lubrication are performed befoie •:til!J:fing;~'.is r<p,Jsumed~ ~- These 
lubrication/maintenance intervals are th~e;~;,~ppli~,~~·~r·Q\i,ghou tch the remai niftg 
firing-in this subtest. '.:-: ' ' ·~~~~~~>: · 

\ ~ "'" t;'·. . .. o,\ \ ~;·1 ·~~~~ 

'>/\ " ·~~:}~}<;&,E·;;~\~,of~<·· ~\(('.·, 
... , Ftt,It<.11:, SCHEDUU , .. ;£NOU!lANCE 

''.\ ';j~:~'"i:·~··~· -~~~~;~~~ei;,J~; -~i~~~;J·' 
St'"ge %. ""~·.~··· ·;:o·, ll~if Feed8 

~·1 ·~~~1~~--· \ :. .. . 
<~!t·.;.~ .:; (• ~,. '-. 

At[~:~~~''\\;~L ~1~~~~i:f1;;iif~i~~i·t ·;';~ll~ ... ; :g~ ~ 
""·+~ ;~~'. 3,5 11'J~,ff~13,i's~!;17 ,19, repeat stage 1 

/~~'f ,;·. ~ ~· ~~~~ 21 ·~~ ,25'.,··, 
A, , ,~);4o:1-6_,,,..10, 12, 14 ,16 ,1s, 
·~~' - i>~ ·•,;:c;2(f' 22 24 
,~,,, r;· , • 

repeat stage 2 

Firing Scheduleb 
(Table 6) 

1,2,3,4 ,5 
1,2,3,~.s 

'~~~~~~rtti~lternate left- and right-hand feeding only if applicable 
"· biise firing schedules in numerical order for each stage, firing 200 rounds each 

schedule. (Schedules may be adjusted to conform with specifications.) If the 
weapon has multiple cyclic rate of fire capability, vary the cyclic rate each 
200-round cycle or each stage, depending on the number of cyclic rates available. 

HOTE: Record malfunctions, parts life, and cylic rates of fire (when applicable) 
throughout the firings. 
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I i ., .• , TABLE 6 
PIRlNC SCH!:::DULES ! 

l 

I 
I 
l 
·~ 
~ 

j 

l 
l 
' i 
l 
l 
i 
I 

i 
l 

I 

Scbedule 

1 
2 
3 

4 
5 

Description 

One round every 3 seconds 
5-round burst every 3 seconds 
20-round bursts at the rate of 

per llinute 
50-round burst every 30 seconds 
Continuous burst 

4.3.2.2 Data Re5uired. Record data as listed in 4.3.l.2. 

BS rounds 

4.4 Accuracy-Dispersion Test. The difference between accuracy and dispersion 
1s explained in TOP 4-2-829. In test& of weapons, a dispersion test in par
ticular requiTes that the effect of variations in a111111unition be eliminated in
eofar as possible. Thus, in accuracy-dispersion tests of weapons, the lot of aa
aunition must be one that has been proven to have a amall dispersion. 

(1) Three master riflemen (National Rifle Association-qualified) each 
fire 10 r0t.1nds semiautomatically 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 master - riflemen each fire 30 rounds at each target auto

matically in bursts of three rounds at a range of 50 meters from a prone 
position~ 

IS 1~ 
___ _,_ ....... ~.......,_,~--~---~~-----...... ·---·--... --........ _.-·-·'"' .... ··---··-ft----~ .... "# .~ .... -~ ... ~--.- • .-J.J::tZ 
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.• , 4 .4 ."t .2 Data Required. Measure an, ::ecord the following: 

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

target 
c. Other data as specified in the teat plan (mean radius, 

extreme spread. etc.) 
d. Velocity and direction of wind (outdoor range) 
e. Failures to trace (if applicable) 
f. Total number of cartridges fired in barrel 
I• Malfunction•, if any 

Other special accuracy tests may be required to evaluate particular capabilities 
of the weapon design or to exam.i ne specific technical requirements. These in
clude teats to determine the effect of the attached bayonet. 

4.4.2 Machine Guns and Automatic Weapons. 
._..:_ 

4 .4 .2. l Int tial Dispersion. This teat 1a conducted to determine the inherent ·\~L 
dispersion of all weapons submitted for test and to select three weapons fO;lWfhe ·\~' 
acc~racy-disperalon test. ··t' ?;: \,~~:.'_ ,:~~ . .8.3 .·, : .. 

-:~ ~;~ ·t~-- ~: .. :. .. ·~:'.;r ·._ /I:; ·1~~..,~ 

•· Method. Fire three 20-round burs ta. fully a"~~t'ic. ·;l~froaf~aib~~~~~ ·:;,~~!:~!-~ 
weapon at a target placed at a 2540-cm o .ooo-inch) range. ;:~,1tiert~s(ball1=1ltyp'~ am- ,,J 
aunition ii used. · The firings are conducted from a ~~~t st~d ae~f'ed tct!' flgld 

... 
:..;:.. 

base. . .. ~' ··:<~~~:~. r::.::··. ·.··~:.. • ~(1~ 

b. Dat.'-Required. HMsure ~_;tic~j"~~~:.,.,..:~~:~f~1sp~;sio•• on all 
targets. From these data, the best,,~Jrtot~~,,• '•M)fia\>engc( weapon are selected for 

the accuracy-dispersion te:~~;: <;~, ·:~~\ · \~b ~~;~i\.,"~·~}~·~.~;,~; ',:'- _ 
4.4.2.2 Accuracy-Dispei;~~'ft. Th\' t~~.t b ,~o d~tennne the inhereot accuracy and 
dispersion character4:st0~s _..t>.f( t~:;, te,!~,~.J~~tipons throughout the tactical ranges 
when fired fr~ a test sQ?if '&ecurtd fiJ"'a rigid base. 

... lfli~t·~~~ii\\;~!'J. ;~!~ . 
. $'"A~~~· '~:, q~ ~e three weapons selected from the initial dispersion tests are 

.'.~ - used 1~ tbbj~St~·· 
i~l "" ''~:~~8 .;;~'2) This test should be conduct.•d when the weapons are in a •new· 
·;j~,_ con~tlon~· Requirements for specific weapons, ho1o1ever, may dictate that certain 
·~~~~.;~~rts of the test be repeated at the midpoint and end of gun life. 
· ·~'" 1·• (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 ('nlree Veapons) 

Scope: _Evaluation of the features and accessories that adapt the veapoo to ~he 
flexible or ground role. 
Limitations: The tests outlined below are perforl!J(?d in addition to the other 
tests specified in this TOP, unless the flex! ble gun has been adapted from 
previously tested and accepted fixed models that were subjected to those tests. 

16 
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Otjec~: To determine the performance and durability of the weapon, mount, and 
combination in the anticipated employment. by troops, when dismounted or when 
.,unted as a flexible gun. \ 

(1) Fire five 20-round groups from• rigid test stand to detet'lline weapon 
dispersion at 1000-inch range (obtained during test described in paragraph 4.4). 
The abort 1000-inch range was selected to lllinimize weather effects. 

(2) Fire five 20-round groups (1000-lnch range) at o• elevation and &ero 
deflection for accuracy.• 

(3) Fire five 20-round groups (1000-lnch range) at o• elevation and 11&Xi111\la 
__ right deflection for accuracy. Repeat at maxf.mum left deflection.• 

•NOTE: Firing in 1tep1 (2) and (3) is conducted with and without the 110unt 
1andbagged, and from sand, sod, and hard ground. 

j 
f: 
~ 
!t 
~ 

:I 
i (4) Fire five 20-round groups (1000-inch range) at o• elevation, &ero !i;; 

deflection, .and with mount legs fully extended (with and without legs sandbagged) :~ 
fro11 hard ground. .)\ J. 
Accuracy-Diapers ion Test for Shoulder-Fired, Bi pod-Mounted, Light :chin~?fC~,' ''.'2~~s, as . .i 
With sights set for the appropriate range, the following fir~,~l:'a1 ·~ndu~te4.;~~~~tr~~~~H!}>' t .. ~ 
three weapons at 91.4 meters (100 yards) (see paragraJ?h-,\~~~~2.2.b·~~or ··~C:Ura~. ,, ... 
data to be recorded): \T· · fs.1. :1~. }\ 1· 

-:;·:7.~ :~~,~ \~:~=- =j~ -~~: 
(l) Five 10-r~nd targets semiauto~fJitall~\~\~f~~~~'· a b~~ch t~'st without 

-..1oying the blpod-.- ·'."·~·! - ~; ... ,,~. •';.. \ r.' 
-r" -, - . . -· '··-'. ~l.!.,-

the ~:!od~ive 10-J.ll~d target·~'*i:~~~,~ot~!'P'},iy ~[oa ''~it;~ p~e position using 

(3) u- a 'llOunt 18 PT.!>~,ed~~Jr.~ive 1\~~~d_J~;get'8 semiautomatically vitb the 
gun installed on the ~lat • ._,.,;. ··•,, 1x· -"·'·-:~ .. -;, 

~ A~~~·r~. ~t~.: ,~~> .)~~ ~i~·~" 

Three gunners ea~~ ~~.lA:J:te ~ t~µ:~t~g: 
~~r>~:.~ ·:~\~ ·~~~1~(-· \~; ~~·~=' ~ 

~-~~ .. F~~~>:';:.~~~~ou4, targeta·,·automatically from a bench res; without employing 
duP~r· ,.:...a ,, ,,_,,_., .,.. ·~·1. 
-:~·~}tu ft~:,. \?~ .;~'.~~· .. ~.·~~:- ~i~~ 

·~~· (2) '"'J.;1vlk. 2~~nd , targets automatically from the prone position using the 

i~f;:f'~rl;~~· ,r:l) /'~ .·,\:.OOunt is provided, five 20-round targets automatically with the gun 
!~~, ~~?~t;~g¢d on the mount. 
·-~~~;, -~~t 

~q~~~i:l~~!:1'A teat is conducted to investigate the accuracy that can be obtained when the gun 
,,. is fired under various conditions similar to those encountered in combat. Three 

gunners each fire the following course: 

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

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

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

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

17 
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(S) Two hundred rounds •re fired automatically (without recording hits). 
,., (6) ltl<Qediately after the 200 rounds are fired, three 10-round targets are 
fired sem.iautomatically from the prone position using a bipod. 

(7) Three IO-round targets are fired immediately from a bench rest without 
employing a blpod. · 

Three individuals fire as many aimed shots as possible in a 1-ainute period. 
Each fires three times using semiautooatic fire and three times using automatic 
fire. Hits are recorded on the E-target (\neeling silhouette type). 

b. Data Required. 

(1) Data obtained are those required to detenaine the ability of the 
weapon to meet the accuracy specified. Mode of fire, rounds per bur1t or shots 
per target, types of ammunition. and range (minircum, maxi111Um, and intermediate) 
are obtained from apecifications (requirements documents) pertaining to the test 

.-. 
i 
i 
i 
l 
f 

t 
t 
t-

i: 

I 
I 

w~. 1 
( 2) Except whl!n otherwise specified. determine the x and y coordinate.~ ii 

of all targets. From the coordinate data, horizontal and vertic.al s5fndarift.. If. 
deviations. horizontal and vertical spread. mean radius. and deviatlon~~-~f th~!.~~ ~ 
center of impact (CI) from the point of aim (when applicable) ar,?! p~~vld~ .. -'~_::i9'• -~~~~ B.::> .y~ .. 1t 
point of aim ls determined by means of a boresight reacllng •.},.t···mo'"t ·~~~·~t.''~$, ·~~~~ 1:v--· I' 
with gun sights (if provided with the weapon); the w~a~---~, rel&:~:~d ·.~ ther:~ ' ~ 
aiming point after each shot or group. as applicable. 0.t( •ii,. . 1F.. i\ -~-

(3) Accuracy results of shot grou~~ e~~S~inf~" tra~~ rou~' ~combat ~-
load) will require identification of the ti:.~~t· im~>c+,._ ;jfhree ~!~alyses will be 1

: 

aade: all shots, trace~ alone, and non~.:~1i'cer alode, ·f)~l~der tO' determine the_ :£ 
variations in characteristics. , .... ;~-- > ,,-,,~,\ ~:~ -\~~V \ - :t 

1__ ·.~~: .. ~~-~·~.,:.·.~~- ~;~~~~-~~ \~~;~~!;)f·"'i' ~:~~:., -~\ t 
4.5 Climatic Conditiorts .~s~. Put\~d~~lng,,J:tsts -are conducted in climatic ;,: 
chambers to determine .~pj~tef~~cts.;_:~f ext¥,eme;~~digh' and low tea.peratut'es and icing ~ 

\. osi weapon perfoniane .. ~*· Selece.on <~f te,~}1 tempentures for the climatic testa it ~ 
based directly oni,th'~~§t::''~ed r~ui~~~at for the test weapon. Test telllt'eraturet % 

I nlected f~e!;~.~R ~.9~3~,{are pre~nt~d in Table 7. t. 
! i~~;;;~W',:,.. ·:ii.~1,::. ·~:i~;~·~,-:~: 1 •• ~~-:'.~~---· ~;'..t._i,,_ TABLE 7 i; 
L~~':"~'" :~;r ,._ '·,~~~.. \1, :· -~i~~+ risr TEMPERATURES, EXTREME coN01noNs ; f. 
f. n-'·-~-•trl ~~~. ~~¥ ; ~ 

;ff f ' ,,,. -~~h -!~' : i' 
rv ! "'~~.~=.·~ .<_·j~~~·~ i_ ... ·~~\ i i~~ • 1£. 
-~~i,, d:r ?· 

l
~~;~Z;l~~F ·.;_. 

~'~ .t 
·>;le 
~ 

I, ~ 
I l 
1 During environmental functioning tests, it is usually desirable, when safety per- ~ 
! m!ts, to condition the weapons fully loaded, including leaving a round in the ~,'.-
1,! 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 I position. For some tests and because of safety precautions, it may be more r 
•

1

: realistic to condition the weapons Rhalf loaded·, i.e., with the bolt in the bat- -~_.f:;_ 
tery position and the chamber empty, so that one function of the charging handle ; 
comp~ely loads the weapon. If test results indicate a high number of first 

1 
;t; 

18 1 ~ 
I;., ... ,, 
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• T~nd failures, it may be necessary to manuall1 ;>erate the firing mechaniaa 
several times to restore proper op£rat1on of the weapon. When this action is 
performed, it will be ao •Joted. 

Vhen testing weapons with multiple cyclic rates of fire, rotate the firing cycles 
(barrel change) a'lflOng the various rates of fire. 

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

4.S.1 High Temperature Test. Thia subtest determines the effect of extreme high 
temperatures on the functioning performance of weapons. 

a. Method. 

(1) Condition at least three test weapons, spare barrels (if •P't;\i 
plicable), and the amunition in a climatic chamber for at least 6 hout·a., at ••'\ 
temperature of 71• C (which takes into account beating effects dµe t~fi~lar·!·iL 
radiation) (see DPS-1692 (AR 705-158)). The llli.nimu11 rounds to-·~ ~~red tliro~;~ -~~;.8: .;~(~' 
each weapon are shown in Table 8. ..«' F.! · · · ~ii'< '.2'--'"~::'--~hb '~•~!.•> · 

. TABLE 8 _, .. , ·~h.N>'~~~h. ,~~~f~ ~r-· -~1;~ ,, 

AMMUNITION REQUIREMENT~·j',(M~~) '%~ ''t1' -~~' -
- ,•-!;:.~ ):<:' =ti~~-~~:!~\.·-. ' ~ [~:. -~·;~;, 

Type of Wearon \' Rwnb~i~"~·f R(n,ind~ _ p.et~!ij~pon• "' 
\ · .- ,~::~A,~ -,'J;eaqf~· -- d High ''Temp 

==~=d .;~:,::,~; '1kil;,· ..... ~;"'~"'''~ '·i~ ::gc • 

\' 
-.:./. 

\ 

~nless othervis~~~pe:~f~~~ ''.<:: h .. '.,;>~?' 11or the nu~~~r of ·'~f>u~f~~~qual ~. s£i;0'-oi the minimum required receiver life 
cOr the nunibj);~ .. 9f l:l:)~n@ equal to 25% of the minimum required receiver life 

.p~7t;~~~~~~:=~~k.. ·~~~1: ·~:1~;~.\~·1 '\~~ ~;'.h. . 
.~~r·- '~~2)~f' TeS't;~~ch*'band and shoulder weapon within the chamber as follows: 

,}''~n~~~· '~~' l~~ \~-(a) Pire 
j '· i~~ya~~~~~ the manner 

t~st'''plal MN TC, etc. 

1,000 rounds (in 100-round cycles) at 2-hQur (m1n.imu11) 
indicated in Table 3, unless othenrise specified in· the 

·~J~·. ..~~W ' 1 

(b) Measure cyclic rate of 
-·~;~~·.~·~~:,burst. 

lire for each automatically 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) 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. - · 

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

19 
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•, .'J (a) Fire 6.000 (minimum) rounds (in 200-round cycles) at the 
designed sui:.tained rate-of-fire specified in applicable requirement documents. 
If no designed sustained rate-of-fire is $pecified, fire the'.200-round cycles at 
a sustained rate-of-fire of 85 shots per minute in 5-round bursts, approximately. 
The high temperature test is conducted without a scheduled time interval between 
firings. As a precaution against cook-offs. however, barrels are replaced (with 
barrels previously conditioned at 11• C after each 200 rounds). 

(b) Measure cyclic rate-of-fire for each automatically fired 
burst. 

(c) Perfona maintenance at intervals specified in applicable 
requirements docu~nts. If no scheduled maintenance incervals are specified, do 
aot perform maintenance unless weapon operation is degraded due to fouling as 
evidenced by loss ot cyclic rate, increased frequency of malfunctions,.etc. All 
aaintcnance is to be performed at the teat 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 ii fil"ed remotely using a gun solenoid, the 
'IC>ltage selected for the test should be the maximum operating voltage lpecified. 

(f) After at least 6,000 rounds have been fired through ~-•ch
weapon, remove the weapons from the conditioning chamber• and disassemM~e, 
thoroughly inspect~ clean, and oil each one. ~Jz;:, '(h 

•· ::· :.:::::r. •:::r:.:::.::1:::1• ii, ,,~,,(' '\
1 

if ,:Xi;~~~~:¢ ''' 
(2) Cyclic rate of automatic fl.re, -:;;{h,, ~1\ -;fr ''' 
(3) Malfunctions i_!' accorda~~~,,;;fth '~~r~~-~ 5 ·q,.L ·,i!' 

(4) Any dari:age n~ted durint,Jnspectioi:l --:~{;L(~g- · 
(5) Evidence of bu1le~';;tnatjbil~~Y-\ -~1 - ~',~( 
(6) All aaintenan~~ac'~i~ ~dormed ;(:·, 

\ -
-->./ 

\ 
·(~~ l;~~·. ·:·n:~~ ·~:!:;. .]~ .• ~:~~ 

4.5.2 Low Temperatf!«rifestk thl• au~sti~d·~"~'rmines the effect of extreme low 
temperatures on ,Jhi;funcUont'qi krfo~pnce"-of weapons. 

>&!,..,~· 'tfi~~h ~i::"'' ·~·~. 'l\i,;I•'' 
.~f-' · ',\~~~ ('~~ '~:~\~ictn at least three weapons, spare barrels (if applicable), 

, · •J:cessod~s,rand t11ie ammunition in a climatic chamber for at least 6 hours at the 
.:~~f'X-~~~~- ~ipllcabi.Ji l~. temperature specified in AR 70-38 as interpreted in Table 5. 
i'~ . '~~h ,/f{(2) Teat each band and shoulder weapon within the chamber as follows: 

·~~~~·-: "J~~ -,,;;~~ .. ,;;,~·' (a) Fire 1,000 rounds through each weapon as described in pna-
~·...... ,,.,,,. .. ( ) ( ) j -~~,~~,:~r·, graph ... s.1.a 2 first four steps • 

i (b) Afte~ 1,000 rounds have been fired through each weapon, remove 
\ the weapons from the conditioning chamber and disassemble. thoroughly inspect, 

clean, an~ oil each one. Record any cha1ges noted. 
(c) Repeat the test two w're times. 

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

(a) Fire 12,000 rounds (ainlmum) as described in paragraph 
4.5.1.a(J) (steps (a) through (d) and (f)). Recondition the guns and barrels at 
testing temperature for· at least 2 hours between each 200-round cycle. The 

20 
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.• '· '!.~Pon (in the climatic chamber) is cleaned with dry rags, inspected, and 

relubricated after each 3 0000 rounds of firing. 
(b) Observe conditions peculiar to operation at lov temperature 

such as increased charging forces. increased power requirements. and maintenance 
difficulties including ainor adjustments and problems in field stripping when 
using cold weather gear. 

(c) If the weapon is fired remotely using a gun solenoid, the 
voltage selected for this test should be the minimum operating voltage specified. 
If unsatisfactory oreration results, determine increased .~oltage required for 
1ati1factory operation. 

b. ·Data Required. Record data aa specified in paragraph 4,5,1.b. 

4.5.3 Humidity Test. This aubteat determines the effect of high humidity on the 
functioning performance of weapons. 

4.5.3.1 Band and Shoulder Weapons. 

4.5.3.1.1 Method. Teat these as follows: 
·'· 

a. Expose at least three test weapons :;nd • ainimum of 3,00Q. round~. of 
amunition (divided into 125-round gro~ps) to the temperatures and hum("'4,tieu "'*~-
dicated in Table 9 for 10 days. R.ecord exposure conditions anj ~mes. 1 ·:: ~::;.,_ ·:~L.B.3 .;,,. 

TABLE 9 , ~~/i;~gi:'~~ ~~~k '.t~>~/'\!!~~~~V
1

:~~~~f~.\>""' 
STORAGE SCHEDULE FOR HUMIDITY 'l'EST ·~4 BO~) :1~· •. ·l~· . 

Te1'erature~;,o)~'.. ·:;Q~i~;~''n',_~:(:h;, ·~~l~lat:.Z~ ~"· 
•c -->1 ,!f ·:~ ··•ii' :1~\ Bwd.dity (I) 

Ro. of 
Boun 

.. <'.~-:;:~:'·;,, ···:':~\, ,<!;;"·.\ ·-1~; "'~~~~ 
2 increase to... o\f · ;~10~-c and... :;> 

16 maintain .M:· ~r\ ~~\ -~-.os:~\,I!.~~~;~~ 
2 decre·''"J ;;~ •• ~ri. 41-'~:~o 21 )~5 ~-,fO... increase to •• 
4 ~nt~n at~- •• ~·;1i1 \, .,~;;/-70 and. • • · 

90 
90 
95 
95 

\ r-

~ 

\ 

. ' ·;~g, i~~~,ii~~;:~·;' -~f:,_ ~~k~;y~·· 
, ~h;:PP ~'1e -~~~bird, (ifth, eighth, and tenth days of exposure, fire 250 
: ~~iM$\;.?f':t~~~f~~n ~~p 125-round groups. The first_ 100 rounds of each group are 
l .~jlred f~F t~ ma'ill\~~t (i'~e., mode of fire, sequence of mdes) specified in the MN, 
i_.',, .. f~~.';~~~'J. {i'c, etc.\f~. ~n not'''specified, th~ procedure in the latest PD for the M16Al rifle 
r~· ' • used~~ w•apons without semiautomatic fire capability are fired tn 3- to 

j~~ '~~un~\f&.irsts in lieu of the Remiautomatic fire. Weapons vithout automatic fire 
·r.~~ - i~~ capal>!tity are :~ired in the semiautomatic mode only. Firing of a control. weapon 
1
1

~~~-~-· , .~~~r vill be similar to that of t·he test weapon. The ·final 25 rounds are fired in 
-~~~~~dr,· abort bursts. NOTE: The 25-meter tartet may be eliminated in the humidity 

I 

j. 
i 
i 

firings. 
c. After 1,000 rounds have been fired through each weapon, remove the 

weapons from the conditioning chamber and disassemble, thoroughly inspect, clean, 
and oil each one. Record any damage noted. 

4.5.3.1.2 Data Required. Record data as specified in 4.S.l.b 

4.5.3.2 Machine Guns. 

4.5.l.2.1 Method. ~st as follows: 

21 
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• · ,., a. Subject the test weapons, spare barrels (if required), 11· •• ammunition 

to the temperatures and humidities indicated 1n Table 9 for 10 t. .. ys without 
cleaning or adding lubricant. The schedule conforms to the high humid! ty
temperature cyc!e of TOP 4-2-8209, 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 achedule 4 (Table 6) which is 50-round bursts every 30 seconds. 

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

4.5.3.2.2 Data Required. Record data as specified in 4.S.1.b. 

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

a. Method. 

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

22 
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TABLE 10 

WAT&R SPRAY TEST FOR HAND GUNS AND SHOULDER WEAPONS 

Exposure Cumulative Cumulative 
Time Exp. Time Rain Rain 

1 
_____ T_e~s_t~Co~n~di~t~i~o~n _____ 

1 
__ C_m_in_u~t_e_s_) __ (~m_i~n_ut_e_s~>_,,C~c~m~>---'~·i_n~) ___ 

1
(cm) (ln) 

Weapon Horizontal 

a. Bolt open 
b. Loaded, bolt closed 
c. 100 rounds fired as 
specified in 4.3.l.l 
d. Bolt open 
e. Loaded, bolt closed 
f. 100 rounds automatic 

5 
5 
4 

s 
5 
4 

5** 
S** 
4** 

Part I 

Part II 

23 

5-
10 
14 

19 
24 
28 

75 
80 
84 

5.1 
5.1 
4.1 

5.1 
s .1 
4.1 

5.1"* 
5.1** 
4.1** 

2.0 
2.0 
1.6 

2.0 
2.0 
1.6 

2.0 
2.0 
1.6 

5.1 
10.2 
14.2 

19.3 
24.4 
28.4 

62 
67.l 
71.1 

76.2 
81.3 

2.0 
4.0 
5.6 

7.6 
9.6 

11.2 

24.4 
26.4 
28.0 

30.0 
32.0 

\ 
--'/ 

\ 
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'" TABLE 11 l 

- i \V 

l 
WATER SPRAY TEST FOR HAND GUNS A.ND SHOULDER WEAPONS 

I 

l 

Teet Condition 

Weapon Horizontal 

a. Bolt closed, half loaded 
b. Bolt open, fully loaded 
c. 100 rounds8 . 

d. Bolt closed, half loaded 
e. Bolt open,bfully loaded 
f. 100 rounds 

Weapon Muzzle 1!.e_c 

jtf''~~~;~~~~ l~~f.1~,:-J~hed~le 3 (Table 6) 

Part t 

Expoaure CUSllative 
Time Exp. Time 

(minutes) (minute•) 

s 
s 
4 
5 
5 
4 

Part 11 

s 
10 
14 
u 
24 
28 

61 
66 
10 
75 
80 
84 

Rain 
(cm) 

5.l 
5.1 
4.l 
5.1 
5 .1 
4.1 

Cwmlative 
lain , 
(ca) 

•\ 

5.1 
10.2 
14.2 
19.3 
24.4 
28.4 

62 
67.1 
71.1 
76.2 
81.3 

'~~. -~~F!'tlng'~-achedule 2 or if weapon has a selector, firing schedule 1 
·;~~;-." .. ~j:CBefore attempting to fire, unlock the bolt to allow water accU1&Ulated in bore to 
: ~~~~~i'{~~F arain (closed bolt weapons) 
' . Or as required to finish program vith at least 81 ca cumulati\le rain 

24 
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4.5.5 Sand and Dust Testa. 

4.5.S.l Dynamic Teat. Thia subtest ia conducted to determ.l.ne the effects ot 
blO'tiing sand and dust on ~eapon p.erfoil!IAnce. Firing is conducted in one of the 
sand and dust facilities described in Appendix A. 

•• Method. 

(1) Prepare a sand and dust lli~ture of angular structure, with par
ticle ai1e distribution determined by weight, using the US standard sieve aeries. 
The composition may be obtained by m.l.xing 42 percent •No. l dry• 1end, 8 percent 
•No. 3 Q-Rok• 1and, and SO percent 140-.eah =~lica flour, which will provide the 
blend st.own in Table 12. NOT!: Suppl1 sources are available on direct inquiry 
to Commanding Officer, Aberdeen Proving Ground, ATTN: STEA.P-MT-1, Aberdeen 
Proving Ground, Maryland 21005. · 

TABLE 12 
COMPOSITION o..---sA?\"[)"""JJiD DUST MIXTURE 

(by percent particles, by weight, retained in 1ievea) 
·\;}._ 

Pe•cent _.,.-_ :)1_ .. ~ ·-=~~· ·" 1:s. 

Sieve Sise of night Particle-.$iae ~~:· -· :.-_, ~~~, s.:J . 

(US 1•&• oleva no,) retal ned ;~~r.:• :~ ~'-_·_i_::·;·;<-~/;[1~~~~~~,,~~~ii'.~i_:;~(~' 
~~ : .,,.:7. \i~-'. 59j~_to 84~~ ~: 
45 - 17 " ·::.~M\~,\. ':;-j 3SSCto 59$~!' 
60 --,-_,_-~ .• ~1·,,·-) ·.·-· * ,, -.;':." -•\ 251 -.-li:'· 354 

' ·:~- '"~'- · l'~ 1:0 

\(P•• ~:::) "' ;~:,:·~:'l'»~,-'-~"·_,_·_;l~w._! ___ ,1._._-~--~.:,:_.'.,,,~,\i ~~l~D • t~ ~~ 
14_0-.•~_'f. l~~ii~\.~.f,·_~f:: '> -., ... ". 105 to 149 . -' ~~~, •.. ;j~~~w r 105 

,,;p•!•,\• !; ''l~:''·J:~J~'~! ' ' 11~ ,,.. 3~ :~ 1 .. :: .En !: 
~~f Caltlra~ th~~tiand -and dust feeder of the facility to dispense the mixture at a 

. ;~?.;''~~,;~0 ~f; '~~' rate\~£ '{q<> :!;,25 grams per minute per square meter over the area concerned • . ; 1~h ;fr' .,.. -
·~~. )~ ·c~;;~~ .. ;}i;.'·- (2) Clean and lubricate three test weapons. Place one weapon and com-
·i~t. - ~;! pleunt of au:z:iunition in the facility. The weapon should be in the orientation 
~~~~~~~HW' in ·which it would normally be fired 0 multiple testa may be necessary if there is 

- more than one possible orientation. The amnunition complement will be seven 
aagazioes for 111aga~ine-fed weapons; for belt-fed infantry ~eapons. no leas than 
25 rounds ~low that required to produce a cookoff in.the gun; or one full com
plement of allDllUnition for weapons using special ammunition containers or feed 
mechanisms (such as armored vehicles, anti-aircraft systems, aircraft weapons, 
etc.). 

Fully load the test veapon 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_wlth plastic bags. Ammunition in standard shifping and storage 

t Iii" • .,.... ....,...,. • .. • 'II. t' I • ., 
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•. contJiners is usually left seal~ ·. Ammunition is left exposed when it can be ex
pected to be exposed in combat. 

(3) Turn on the dust dispenser and allow to operate for one minute 
before firing. The firing schedule for magadne-fed weapons is <'"le magazine 
every 20 seconds, with the first five fired full automatic and the latt two fired 
1n short bursts. For belt-fed weapons, the schedule is 20 rounds every 20 
seconds, vith the first half of the anmunition fired in 20-round bursts and the 

· last half fir~d in short bursts. Firing schedules may also be baaed on combat 
scenario, weapon specifications, or other available information. 

(4) Use a cyclic rate recorder continuously throughout each test 10 
that a chronological record of total test time, time to first stoppage, time to 
clear, etc., as well as cyclic rate of fire are obtained, The total time that 
the bolt remains open (to clear stoppages, to change magazines, etc.) ia a criti
cal measurement in this test. 

(5) If the firings are peTformed without any malfunction that cannot 
be readily cleared by immediate action, i.e., one requiring the use of tools or ' 
weapon disassembly 1 continue the test until such a malfunction occurs or until \~L 
all of the a111Dunition ia fired. ·;L '•L ~~'V··,· . ~·~· 

h. c:.:::::r::. •:.:·:~h:.::::~~ veapous. '' ,,,~-f' 'ti!~ ;_;.i·_ •. :;.,ce~;ii;~~:;!j:¢!•::' ~. 
"t~ {~; 1~_;'.~(,!". ~" 

(1) Sand and dust dispensing rate .~,,:)1'.' ·:~~lti~;\.,._':::h, ::_ \L. ,~. 
(2) Cyc).lc rate of automatic fire <t' ·::~ ···:~~d~ "' 
( 3) · Malt\nctions in accord'll:~;;~itli;,J>'f'*:lrap~j S -\~~~~\ 
(_4) Number of rounds fiud',. · ''.''· ;~·j·,.· .,.,., 

';ft. ·~~~~·. ~]}, ~~;~:~, ~~-~~:~~ '· -

4.5.5.2 Static Test. NJJ'.~~e~·~~aii~; dete+n·~~~~{h·~ effects of blowing sand and 
.lust on weapon perf9~qce, but ~·~~he ::,fir~og is conducted after the weapon is 
removed from t~.e san4~,an<l:~~~-(en"'\ro~~tii~' Thus, the exposure box need not ac
commodate firl~~r ... 011:~ t,~~ same aa¥ a:nd dust aixture listed .in Table 12. 

' '~· t'' .. ,,,, ~ ·'"''' ·.,;~ "•' 
4.s.5.~t~l"''&.:th;Jk \Ci~~ aia lubricate three test weapons and close the 111Uztles 
with ·iape 'I "t'. ~I'.-'~' . 

A'~~!i~fo '~~' • li~ \. , 
j~r . ~~h. a •. Arand ''funs and Shoulder Veapons. 
\~~ -~~ ·[~;:~R ··<W 
'·\1~'·, ·• .~jf ······'· (1) For weapons fired from a closed bol.t. chamber a r-ound. Weapons 

~~~;~~!fied from a~ open bolt will have the bolt open on the empty chamber. Close the 
dust cover and set the safety on "safe.· Assemble 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 far.ten the box lid. 

Operate the blower handlf at about 60 rpm as the sand and dust 
aixture is poured through the hole at a rdte of 2.3 kg (S p~unds) per minute. 

After 1 minute, stop the blower, remove the lid, and turn the 
weapon and magazine u,side down in the box. Replace the lid and repeat th~ sand 
and dust blast for another minute. 

26 

ET53701 

Confidential - ~iE1R-s~2~ie Order 
Williams v. Remington 



30 8tim~l 5.22.06r0009903 TOP J-2~) 
'" 1i I 

(3) Remove the weapon and spare- magazine from the box and wipe clean 
_with bare hands. Clean congested parts as ~ch as possible by blowing sharply or 
by jarring the weapon. Re100ve_ the tape from the muzzle. 

(4) Fire a full ugazine from.'the weapon. If repeated malfunctions 
make this impossible, attempt to fire with the second magazine. If firing is 
etill unsatisfactory, attempt to fire with a clean magazine, container, ban
dolier, etc., loaded with cle3n ammunition. If repeated malfunctions make it i11-
-possible to fire all of the a11111unition, field strip and clean the weapon in ac
cordance with the applicable operator's manual. Then attempt to fire the re:nain-
1ng ammunition. If repeated malfunctions make it impractical to fire the remain-

" tng ammunition, completely disassemble the weapon in ·accordance with applicable 
technical unuals. Attempt to cleteraine the exact source of dust-induced mal
functions. Reassemble the weapon and fire to verify serviceability. 

(5) Repeat the test vith the remaining weapona. 

b. Machine Glns and Automatic Weapons. 

(1) Pully load the weapons with a 5_0-round belt. of a11111unitlon and, 
place the safety in the ON position. Place the gun in the sand/dust box but no~'~\ 
directly underneath the pour hole. Expose the te11t iteris to the aixtur~:<<for f(j, 
minute with their top sides up and for 1 minute upside down while t,~e bl~i~:.:~' -~~~. ~.3 . 

turned at a handle speed of 60 revolutions per minute, and th~ 1;~:gtu~ i•:;~~~~} ··~t.;1~.i/>' 
at a rate of 2.J kg per minute through the hole. ~\?"'~~! ·,~~) \'.~'-'' ·:~~, ,, ... 

(2) After re110ving the weapon from the bo~~ · at~~t tq\cl~·D the ,J 
weapon and ammunition by wiping with bare hands, bl;~ing ~. cong~~ted ~e~, and 
jarring the weapon and ~mmunition, WITHOUT op~~:fn -~.-'-~;~•p.·;~~ co~f- (or'!'breech). 
Remove the tape from tbe-a.izde. <~!·- 't~i- •::-~~ \~ -~, ~ 

(3) Atte~ to fire SO ~.~!;l_nds'.:;~n ~,-~nt-~nuoull~~rst. ~.If the weapon 
fails to function satisfactorily, Qt)iiVtb~ wt§iSb fee~, or breech co'ver and per
form additional cleaning, as -J!Pe~fied -i\,o~~.. in .. ~n ',ittempt to obtain proper 
functioning. If satisfacto~ f~cttoning ~8 e-:u.w.'-not obtained, make another at
tempt to fire using a «:1*jb beltt~of·:~mmun~tlon:~~"· 

(4) 1e~: t~~. '~~on':~~ f!,~~·~from an open bolt and the gun fails to 
function saU;~f.actof.t~y;jdl:h "cl~~n"'.'-'aumunitlon, repeat the test with the bolt 

: closed.,J~i~, •.. theW~l!:~oii1~;pa1;(~ loaded -before the exposure. . 

I _:h:•"'·'·A·,·(5)~' R'epe..M, t~ test with the remaining weap9ns. 
--·~ .~, '·)' '1~ ,~,-~ ·~ 

l/t~'i~bf x~,~jf ·!!4,;"~~~~~~~ (~.".i '!.!.,i::~~1~1~:.~~~~1~n,:! ~~~.:""::'!=:: s~. -se~eirt~l·>~~~med necessary) as described for hand guns and shoulder weapons, and 
l'i~t. atp,mpt to fire. -

q~~ '~#;f 

-~~~~~'i:·s.s~2.2 Dat~ Requi.~ed. Record the following: 

(1) Number of rounds fired 
(2) Half unctions in accordance vith paragraph 5 
(3) Num~er of attempts to overcome each malfunction 
(4) Sani and dust dispensing rate 
(5) Maintenance actions performed 

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

4.5.6.1 Hand Guns and Shoulder Veapons. 
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I• 

4.S.6.1.l Method. 

TOP 3-2-()45 

a. Clean and lubricate 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.l. 
c. After Immersing the weapon, wipe it with bare hands to re1110ve excess ~· 

111Ud, relliOve the tilpe from the llllZZle, and·. fire 30 rounds (one 30-round burst in ~· 
automatic weapons). NOTE: The predominant malfunction encountered in this test f 
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- l 

retracting lever a sharp blow with the hand to open the action. ~-
d. If firing ia unsatisfactory with the magazine assembled in the ·1 · 

weapon, expose and use a second loaded magazine as in the static dust teat. If ·~ }: 
firing is still unsuccessful, use a clean magazine. 

e. If firing with a clean magazine fs unsatisfactory. immerse the entire ti: 
weapon (with the bolt open) and the contaminated magazines in clean water, and ~-:·· 
agitate them as rapidly as possible for 60 seconds. Try to fire again after ·it · 

draining the water from the weapon bore. ·:,:,',;,:... 1· :·,,:.:· 
f. If firing continues to be unsatisfact~ry. perform a 3-minute field ·, 

::!!!i~.°\:r:!::~.:'~ :•~!~:::!~P:!,.:~~~.: ~!·~~ ~~.~:'.•rmlne ~~hert~:.~!,i,'l!jJ~~l;< .: 
4.5.6.1.2 Data Requi--ed. Reco--d the following·. ··.'.~ ... /i;\_'·~.~ .. 0~:·lt.·.:;~i ·i~:~ ,,.,.,,~, ··~~ "" !Ir"··, 

- • • .;~t, ~; \'~· ~f. . \1¥ ' ,J(~ 
.,,c •t~. \'; 1~t.:~.:.".· ±f . :k ., a. Number of rounds fired , "\;~~,, \~'!c: ·,ii'. :~. J f· '· 

:: :~!~::c!~o:~t!~~c~~d::::c:!!\~~~:~~~~~t~~~;~k '(,b 1- : },~~:: .. 
d. Maintenance acdc:>ns perfo~~·- ':':::_ . ,h/'' ·~;f .. ,~',~( \ I 

4.S.6.2 Mschlne Guns and Aut-df (~~~~'.i)i: ·~;;;"·,,,:,t> \l : t:' 
,;•h~~,"~ :"'' ··~h: ··';'.:· ;~; -~~~>•f• :'~-~· 

4.5.6.2.1 Mud Test No~•;~~ . ~'{·. ,,, .,~y , ~

1
.lil!.':', 

a. Mt~d. >,t'i;~~~{:~:t ~~~;c~~J~~;~d by immersing the weapon in a mix- ; ;, .~;) 
ture o~.~~~~/~~ ·~a~;~~~~sh'Rf montmorillonite clay, .9 kg (2 pounds) of silica 1

•

1
. ~.;:~ 

sand •. ~~ ab~~ ~~.5';~~~~r~~?,(48 quarts) of water. Th~ amunt of water to be '· ''~· 
""'''~g.~d ,~o the 'ffdi'.:~nd cliy mixture may vary with thhe moisture content of thesed· : : :;ff 

:/'; compong.ts. Tm:: ~ter content will be limited to t e quantity producing a m . ·,;1.:_·_: 
j~t viscosi~~~'~f,~~out 4,600 centipolses as determined with a Brookfield viscometer. _ ·.:; 
·~~',_ 'i'he "-Jasu~eile'rit condi Uons are as follow: 

-~ ~,, .~-er ·: ~i~;· 

i!fj~~;~rt~~!:1 ' Room temperature of 23° +1.7° C (73° .:!:,3° F) ' L 
Spindle No. 3 used at IO-rp11 ~ :':: 
Container diameter greater than 7 cm (2-3/4 inches) 
One-minute test duration 

NOTE: Sources of supply are available on direct inquiry to Commanding Officer, 
Aberdeen Proving Ground, ATTN: STEAP-MT-1, Aberdeen P1oving Ground, Maryland 
21005 

The silica sand mixture used in this test is the •No. 3 Q-Rok·, one of the com
po~7'ts of the mixture used in the sand-dust tests. This sand is of angular 
st~ucture vith the characteristics shown in Table 13. 

28 
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•• TABLE 13 
CHARACTERISTICS OF SAND USED IN MUD TEST MIXTURE 

Sieve No. 

16 
18 
20 
30 
40 
so 

(pass 50) 

% of Grains Retained 

1.2 
12.s 
26.9 
51.3 
7.3 
0.6 
0.2 

TOP 3-2-()45 

(1) Clean and lubricate three test weapons. Tape the muzzle of one 
weapon shut; fully load the gun, and pb~e the safety in the ON position. 
Completely immerse the weapon (and SO-round belt of a1:1111unition or loaded magazine 
and mount if applicable) in a horizontal position for 60 seconds. 

(2) After removing the gun from the mud 1 remove the tape from the \~~· 
mule. Without opening the weapon cover or breech, attempt to elean the w,~~pon \L 
end ammunition by wiping with bare hands 1 blowing on congested areas 1 ~d ja~:rl?~ ~~'· 8 _, . 
the weapon and amunition. ..<\ %. '··'· t.,;·._ ·i~~- .. ;t>• 

(3) As in the at~tic sand-dust teat, attempt to,,~*T:~(.50 r~,nds:j~uYt~1~~ ·~;,-,~!'.~!-,. 
continuous burst. If the weapon fails to function satisfac~-prlly'~s.1.open 'tbe '~ver ·~J 
and perform additional cleaning, as specified above, ... ,to o~!lin pr~per f~~c~jlon-
ing. If the weapon still fails to function, a~~~'4PtJ'.j~tJir~j using::_~ clej'n ''belt 
of ammunition (or mgazine when applicable). ,,,·~~~·;7-· · -~~; "•:·~~~, '(~~ ''~) 

(4) If firing i~ ;unsati.~~~ctO..tj-, i~!?rs~t tfit!:~~ptire weapon (vith 
the bolt open) and the contami~t~~:~Jlililijq.fti~9;)ln cle~ water, and agitat~\aa 
rapidly as possible for 60 seconlo'l.s.'~:C;Then a~te~t to .~~re'·again. · 

(S) If funct~AAidji\conr;inues }.~o hl:~~S.a"tisfactory, perform a field 
•tripping operation, wit~~jirts ~d~ped ~fth 'l'cloth and then relubricated, to 
determine whether th~, wEi~on APlD ·~ •tµ~d to a serviceable condition in the 
field. <··. ::t.\ :~~~i~~~,,~· ''L. ~~~?t'' 

.... (t)b~st''.'.~be~:);wo rema!'ning weapons as described above. 
-i~~f~j~:s;~~~\~=~;.. ·~tL. : \~~->~·, =~t~ ··~~~~ 

.~~( b. 
1

'~~{?at! ~CfU~d!!- Record data as listed in 4.5.6.1.2 • 
. ~:;i[~;~~~~J Yf ~ ..... :;· -:. ,·. 

,;~~'• -4~'.$'~6~~~2 ~~j~es't,·' No. 2. 
;b . -~~ ·~~,;~;;·.,)~,··· . 
1j~.. )( a~ Method. This test is conducted in a manner ider.~.ical to that of 
·~~~~.:r~~~f'No. 1, except that the weapons and ammunl ti on are pumi tted to dry for at 

~!eKst 4 hours after being removed from the mud bath. 

4.S.7 Icing Test (-6.7• C [20° F)). This subtest determines the operability of 
a weapon after exposure to freezing rain (aee TOP 2-2-815 10) 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. 
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, .. ~ .. c. laise the t::!ha.mber temperature to -6.7• C, and 1ubject the teat itt!lll 
to • light spray of water until 3.2 to 6.4 1111 (1/8 to 1/4 inch) of ice accumu
lates on the top surface of hand and shoulder weapons, inc~uding shoulder-fired 
aachine guns and 6.4 to 12.8 11111 (1/4 to 1/2 inch) on other.' machine guns. Each 
gun is exposed with a .50-round belt of ammunition (or loaded magazine) engaged 
but vith 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 veapon. "'hen belt-fed weapons are provided with a belt container 
attached to the weapon, the container will be used. 

d. Remove the tape from the muzzles following exposure to icing. Only 
• t~b or other equipment normally available to military firing personnel in the 

field will be used to remove ice from the weapons. 
•· Attempt to fire with the exposed ammunition. If functioning 11 un-

1ati1factory, attempt to fire a belt (or magazine) of ammunition conditioned at 
the teaperature (6 hours) but not subjected to icing. 

-,. 
\ 
.~ 
-~ 

... 
'{ 

. r.:. 
·-· 

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. Cuns flri~g from a closed bolt are readied for icing by clos- /, 
ing the bolt on a chambered round; guns firing frOll the open-bolt 'positiOJ! are 1~L 
readied by leaving the chamber empty and the bolt ia the seared position. l~~~he ,,~~ 
weapon fails to function properly, replace the belt {or magazine) v!_t~~:~murlf.d~ ''.~L 8.3 -~~' ;. 
conditioned at the temperature (6 hours) but not subjected to ~-~~~~· "g) ;< ·"';~!'ih 1 ~~~~i:J;!:>' _ -~. 

4.5.1.2 :•·T::·:: .. ::: the follovi .. • .si '.!~;,. ·;~~;'''"\._._ii ?~i, If''\· ~'i~ ' t,:_·-~:· 
•· Clue accumulation \ ~ <P- iBt '':~~~:~~,_ ;i~~ _... __:.; 1--

.. _.._ - f d f d __:.; .-,:~.'- •,l -::.- '-~qi~',(; \ -e. nu~r o roun s ire ~-·'-",•--- ----- ,,_.,,,:_~ --~-1 ·,_+-- ~: 

d. Malfunctions in accor4~~,; ;at!J ~rli~graph 5\_ -; ; 
perfona~, Cluniug ~,;:;;'.rf ft,D!'.;perf~tOll~;'f.~iD proper veapoa ,. f'. 

4.5.8 Salt Watei~Mr~-f Te•i. {~a'.f). This subtest deteTllinea deleteriou• - ~'. 
effects of '~t~~;~~-a te~; orl~,:;r pon ~rformance. [£} 

\ ·. 4.S#.lif'~\J~i;'k'\~;:h. :~!>. f 
,1(~'':;.1~, .. J"::if:. ;h~:::d:·:~. ·:~~'';:,~;z.:;:i:.;h~~~i4:.,:~s~"J:'..~ J,, 
~~' o .. ~ ot}i:~«lmpurities. - 'i'-, 
·-1 1~'-, _ A~i" b. Prepare three test weapons in- accordance with the maintenance H-tera- -~;~ 
1 ~~~~~~ntHtn. The weapons will ~ be over-lubricated to discourage c~rrosive buildup. _ i'.~;; 
I Weapons with adjustable -gas system will be set on ainilllWI but adjusted_ to maxi- : -:1: 
I aia if necessary. 
\ c. Temperature-stabilize the weapons, a11111unition sufficient to fire at 
! least four reloadings on each of 5 days, and the salt water solution to within 20 

degrees C of each other before immersing. 
d. Fully load ··a weapon and place its safety ·on•. la:nerse the loaded 

weapon and all of its annunition (in their appropriate belts, magazines, charg
ers, or clips) in the salt vater solution for one minute. The solution must 
cover the test items completely. 

e. Remove the test item, and 
depresning the weapon muzzle and slightly 

. 30 

drain all salt water from the bore by 
retracting the bolt to allow the salt 
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,, vatH-tollrain Yrom 1t {aal.t "ater is siailarly drained fro11 the bore of a weapon 

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

1. Single-shot only 
2. Semiauto11111tic only 
3. Semiautomatic, controlled 

length automatic burst 
4. SA, CB. fully automatic 

burat* 

S. FA* 

All rounds 
All rC>Unds 
.50% each 1110de 

At least one load .\ 
complement. per mode; 

extra rounds to be fired 
in FA m:>de 
All rounds 

*All weapons having an FA m>de vill also be fired in short bur1t1 for a loading 
increment. 

f. Repeat d and e vith the other two weapons. 

; ·~ 
~· ,: 

i : 

r ·-

' . 
j 

I• . Repeat firing vith all three weapons on days 3, 5, 8, 10. If condi
tioned ammunition and/or magazines, etc., prevent veapon functioning, substitute·.'
clean ammunition and/or magazines fr011 that point on in the 10-day test. No\~} 
cleaning, wiping, or maintenance of the veapons is permitted until after thtt~.est :)h 

., ~ ' ' . . -:.·~-
bas been completed or until such time aa they are rendered inaperfbl~. ~·h<>tJ:l,d ~·:,,! 83 ... . 

'-:",, ':;'' ' ; ·~·.f • I ::lt. .... ;.:..,~ 
this occur before 10 days, perfora the ainimum restorative u~.i:i~~ri:tr.c~~1ntc¢:_il~'1lJ'~h 

1:~~;~i:;;!:>'' · < __ 

to return each weapon to operating condi Uoo, and continu~~ t~.it~~'.g to ·t~.; 1 ~tiilal' '~~~- •'' ·· ! _t,.~ 
conclusion. Store the weapons and a!lll!IUnition in a high hu~dit~~~nviro~~~ (at l!'.' 
least 90% RH) when not being fired or immersed. -:c:~t•,, ~(:',, ~\. :~~' / ff · 

b. Photograph the teat item.·~ neces~~J~' ''*i~\:!:· :;L_ ~\: .. \ - II· 
-~- ,}·•·· . '.:~ ''~i~t~~~~- \~ -->< I e.:· 

4.5.8.2 Data Required. Record the fol1!C!Mlngf ;-,-'~~,_\ 'fr ':~~w \ 1- :-: 

a. tiunber of rounds,,.,Uf~d·'~i::~:> '•)'.!\~;!: :;~n~,~f·~~:.fJ~~ '';'.-<. I_ • 

b. Cyclic rate e>(dati~odiltic:-~:-~ure ~t~ ·;cpJ· . 
c. Test te~er~~'ilre1,_~nd'.;~e4'R~n, ~#'osu'r-e time• 
d. H~,~-functJ;pns~~~M~#cor~~~c~F:dfil paragraph 5 
e. Mil;l~t,_f:!n&n(!j! cli,~a :c• 

•!~:~:~~~/1'. . '~t.~~~~·=1~~;-~~'< ~~~%. ~~~i~~ 
- 4.6 -'~fttlllubrl·ca°tl'f;d ·'?%11~. 1\<'.This subtest detenalnes whether the test item vill 
_?.f''~ri~~nc1~on in 1 uf;i;~ubrHiJted condition. 

i~t· 4.6.r~h>teth~,, .,: .. 
~~~~ ~~~ -.~.;::~· .. :·~.~~~' ~ 
1 ~~~·. ~~~~! a~ Remove all lubrication (except dry film lubricant appUed &t time of 
-~~~~~facture) to all parts of three weapons to be tested. 

b. Fire at least 1,000 rounds of allil:lunition using an endurance test 
firing schedule (see paragraph 4.3 for discussion of possible firing 
combinations). 

c. No weapons or a11111unition will be lubricated until the weapon is ren
dered inoperable by the test environment. If this occurs, perform minimum res
torative maintenance necessary to return the gun to operating condition, and 
resume firing. 

d. Guns with adjustable gas systems are set at ·minimum· until problems 
dictate a change. Firing Will be vith each progressive adjust111Cnt available 
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, urrri:r Hftier 'Cl'le gun operates properly or the aaxi111U11 power ~ • · ·...ig hH been 
·uatd. 

4.6.2 Data Required.· Record the following: 

a. Number of rounds fired 
b. Firing 110des·and 1equence 
c. Cyclic rate of automatic fire 
d. Malfunctions in accordance with paragraph S 
e. Maintenance data, including effects of propellant fouling 

4.7 Fouling Test (5-day). Thia subtest determine• the effects of combustion 
residue buildup on weapon performance. 

4.7.1 Method. 

a. Maintain the three test weapons in accordance with the maintenance 
literature for a temperature of -1• C. 

b. Condition the weapons~ ammunition (at least 1,000 rounds per weapon), 
and •agazines in the envlroniEntal facility at -1• C for at least .12 hours befo~, 
initiating firing. · ·\~}. 

c. The quantity of ammunition per weapon is equally divided lnto~jkftha~j~~ 
One-half of each day' 1 allocation is fired in the morning, and ~he~Lremafridt:~'., in~n~ a,,: .,,~, 
the afternoon (4-hour intervala between firings). Dae the,,.~;~ting \~,chedµl,~.Jl:Pr '~~.~i~i)~'· 
propriate for the weapon being tested (see Table 3). ·' )\~'"'~~!, ·,~~1 TY.r -,~~~ ,,, ' 

d. No aaintenance takes place during tHs" test<f~_unles~-.a wet!P,fn ~· ren
dered inoperable by the test environment. If Jhi'~~~cu~,_, petw,r& al~llld11 res
toratl ve maintenance, and continue testl'!l.~;~'J\fil ''ifP~f~t¥.· IO~ not remove the 
-eeapon from the teat environment to perf~·maintena~ce~"{t)~t- ' 

.:: ::.'('~'.;; ' '\;,:;., ,~;;~;,_\ -~:l ~~~~; 
4 .7 .2 Data Requ1 red. Record t~:~cfollOlif~ngt?'' ·:;:.,. 

·;ft.. 1;~~·: ·:-r:1, <~:;, N~_,;:~~ 

"'--... er of .. ,.:i;l; f~;:,. .. d·~ ;._d t1...i:~;..:da~~;~:'f;.·• a. n~ 'i~µu.. "<~;'" ~ '"1,,1 -:~ 
ll. Mode ofo f!u ~-1, · :. -!) 
e. crclic ''.~~t~~ttJ>~}lll ·~to~~;e~'bursts fired 
d. ~~~nct~on~~~n accor'fance vith paragraph S 

. ,,~;:~·h, .. ~h~~:!lll.¢~ @,ta . 
-=~i~~t '•:'!;~~~ i~!~ :, -~-~~·~~i·~~~:t ~~~~ 

f':n~ .~·@~' Sustsiln~«: Fire~1;fist. This subtest deteraines the aaximu• ute and duration 
:'<" tof ~iliring _ilat'\:~an be accomplished vi thout da:zaging the weapon. degrading iU 

i~i · pet'~n~~i' or endangering the person firing. · 
-~~~~ j~~ -:.\,~~~·:;>~~~; 

1~:< · :+Ji8 • I Method • 
~~"" ,~..,. 
'~~~~(!~~·, 

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

b. From a bench rest, fire semi-automatically 10 shots at each of three 
targets at a range of 100 meters vith each test weapon. NOTE: Throughout this 
test. weapons without ,semiautomatic fire capability are fired in 3- to S-round 
bursts. Weapons without autosa.:itic fire capability are tested only in the semi
automatic mode. Firing of a control weapon will be similar to that of the test. 
weapon. 

---· - - ---- ___ , 

tj·:~ 
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30 June 1982 TOP 3-2-045 

I~ /ii 

r 
7.6 
ca 
(3 

. in). 

ll. 
\ I 
l 
i 
i 
1 

(white lines, numerals, and arrows) ,, 

/ \ 

(black background) 
" 

i' 
30.5 cm (12 in) .._ .... , 

.,.._----------- 35.6 CID (14 in)-----------• 
Figure 1. Reference scale dimen1ion1. 

4.9.2.1 Method. 

a. Conduct as stipulated in 4.9.1.1.a, b, c, d, and e. 
b. Photograph cumulative muzzle and breech flash occurring during a 

20-:round burst with a still camera under completely darkened conditions and com
pare the photographs with those of flash from a standard weapon obtained under 
the same circumstances. / 
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11 

c. Fire new and old barrels cold and hot (see below). Before firing a 
cold barrel, fire one round to re1110ve any oil that may be in the bore. Then fire 
a 20-round burst for flash. For the hot-barrel phase, fire 260 rounds in 
20-round bursts at the rate of 85 rounds per minute. Then i111111ediately fire a 
20-round burst for flash. Fire a standard weapon and photograph for comparison. 

Barrel Definitions 

Hew barrel - one having 90% or more life remaining 
Old barrel - one having 40% or less life remaining 
Cold harrel - one conditioned at normal ambient temperature 
Hot barrel - one having an external surf ace temperature 

of about 450° C at a point just ahead of 
the neck area of the chamber 

d. As in 4.9.1.1.h, annotate the photographs of cumulative flash with 
regard to flash variations during burst firings. NOTE: Depending on test o~jec
tives, the flash test may be repeated with various types and lots of amnunitio~. 

4.9.2.2 Data Required. lecord data as described in 4.9.1.2. 
\~t 

~~i~~·', :.\:h 
,;~; ~·;: ':·.'- -.~~~ 8:3 

4.10 Smoke Test. _.~r,;';~;f+ \~~~' ;i,,:;.'~)}~~~~-~~~]~~{~!}(~' 
4.10.1 Method. The smoke cloud accumulated at thO:i~~ ·~~ing ~ip,:re§(fire I; 
evaluated from the standpoints of target obscur~ion ~en rl~ed f~~ ~Urectly 
behi~d the gun and visibility (or signatur'"t :P'f, t~(~~loJ~~,from'~l, dist'li"nce beyond 
the\ muzzle. The firings are conducted ;.~~·- an op~ ar•)!1thou:t' shadows in t~e 
are~ being photographed when viS.l,l?Ui t~'.~:. is,<'\il\~le ~~(obtaining a sharply 
defined photograph under nonfit.~~1-" t<>'tt~~ti~~-~ \'.·, 

·;~t l;~~·. ·."·fl:~. ·~;~\. .]~.~~:~~ 

For both smoke test•~~~,r.j:a ~~-d;_>~r~f,'.vi~~~~''.iemotely operated aotor drive set 
for four frames ~r'•;e·cond wit;~ at( 80-,(¢ 20'<>-mm •zoom· lens (or equivalent) at
tached and a ff~ vt.f,,~~ ASl_ 4~,~;Ji'aUng or equivalent. A standard control 
weapon of t!l-!J.ivale'pt ;~~iber of":the· test weapon(s) is fired for comparison pur
pos~~:~th.eci~~:,_~*iri~ when the wind is zero, and record air temperature and 
lny"f-'a! t)''•''· .,,"- ,,,.,_. .. , , -- ~·1•, . .. - :~r ~~~, ~J~i. ···~1;~~:;~; ,,, 

,,.A'':,~,.-~~~~· ]~1 a~~~ T8ifget Obscuratic:.n. Fire a 20-round burst (or one magazine for band 
i~~ • a~h~hou~r weapons and a 25-round burst for machine guns and automatic weapone) 
~8~, ~Oai·;••cll weapon to establish the degree of target obscuration for comparison be-
·1~~',,. jP.,een the control weapon and the test weapons. To judge the size and density of _ 

~i#:~rtt~r'the stroke cloud and the degree of obscuration, use a checkerboard target 2.4 m 
square with 0.3-. black and white squares placed in 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 running 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 
p~oduced 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. 
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1• 
4.10.2 ~ta Required. Obtain photographic records of smoke cloud fonaation. 
Jfa!E: The test plan should state the number of veapons and rounds in a bunt 
that are compatible with the particular weapons being teated. 

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

4,12 Rough Handling Test. 

4.12.1 Weapan TP~c. 

4.12.l.l Method. Subject t~'i weapons to a 1equence of rough handling tests in 
accordance with TOP 4-2-602 • These tests usually consist of packaged drop• 
from 2.1 • (7 feet), a loose cargo teat in the unpackaged confi~uration, and un
packaged 1.5-m (5-foot) drops. The loose cargo and 5-foot drop test ahould be 
performed with a primed but otherwise inert cartridge(•) to aaaesa the pos
sibility of accidental firing. Following the rough handl1ogt inspect and fire 
the weapons to verify safety and operability. They must not show any apparent 
change in accuracy or frequency of malfunctions and must require no more t~n 
fint echelon maintenance (the rifleman'•) to correct any damage. \~L 

·.'J~·--. :.~:~~ 
~~~V.1 ,-..,.. 

4.12.1.2 Data Reguired. Collect data in accordance with TOP 4-i-~P.2. < '~\., ,;~;a,:, 

: : :: : : . :::b:: t. ·" '~ii, ' ''11,'';(~li;~- 'l!~(j~, 1t'"~1i1:!1~.~ "'' 
To dete.nid.ne the abliity of the adaptio~:-~"~~ne~!J~~~-~~nts \~ withstand rough 

\ · .. ,; ,, •··,· ,,,, ... 
handling:~ the mounts are toss~~.·:~~~\,dr~:pe~;~t-o 14'~\on\,fira sod. Efforts are 
made to have the mount impact ·:~qually~·\l)n j'.11 ground,eating poinu. 

-~1t 1;~~-. . .. F~. ·~;~:~, .J .:.< ;~S~ 

a. Set and ~(),~'"git~l l~-s ·~~. each ~~u'~~;~k 'the open posi tlon. 
b. Toss :,~ac~~·mun~.• ~hoqi~ ~l\~;;i\leapon attached, about 1.8 11 (6 feet) from 

a .9-me~~r c~r~t~~.~~t ~ ~at (25 tin:es vith and 25 times without the 
adapter ht~.~esSi,if·l~pre occur~ earlier • 
. ,.;•;;~~:I:~.• ·~ft~;,_~Vf;:rY ~{.1.ve tosses, examine the 1110unta for damage. 

~~f''' ··di.ii~~ ~PP ''•·i~i;h. dnt, vith adapter and veapon attached, straight down from a 
, . ;i!!~9-mete~;.M~.$bt t'O:,lJ.and on firm sod a total of three times. 

' :~3',;S-~ry~~· ~{~· e. :~¥Aft-e.r each drop, examine the mount for damage. · 
)~ 1~~ .•h'. 
·A~ ... i:'.1·. \··:·~~·· 
~~~' i~~ 4-~n·~2'~2 Data Required. Record data as obtained above. 

1~~- \ .. ,-e;f 
1~~;~H~~W 4.13 Attitudes Test. This test is designed to determine the functioning and 

reliability performance of ma<'.hine guns· and automatic we.apons vheo fixed to a 
gimbals type mount and fired in various orientations and attitudes. 

4.13.1 Method. Firing ls conducted in four stages: 1) gun top aide 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 SO-round belts (or equivalent magazine) in the 
sequence shovn in Table 14. When testing weapons vith a dual rate of fire, fire 
the 50-rocnd belts alternately at high and low rates. If the test weapon is 
capable of aore than two rates, fire 25-round complements at each rate. 
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t " TABLE 14 

Elevation 

o• 
o• 
Max depressionb 
Max depreasion 
Kax elevationc 
Max elevation 

TEST SEQUENCES FOR ATTITUDE TESTS 

lurat Length 

Sporadic 5-round burst1 
Continuoua• 
Sporadic 
Continuoua 
Sporadic 
ContinuO\.ll 

Feed 

Vhen designed for 
left- and right
hand feeding. 
entire sequence 
11 fired at 
each feed. 

•it the weapon baa aemiautomatic capability, continuoui bur1t1 are 
f].ternated with 1ealiauto111atic fire. 
°Maximum depression -ss• to -90• 
~axi1&U1a elevation +ss• to +90• 

4.13.2 Data ~quired. lecord the following: 

•• Hu.nber of round• fired ·.' 
b. Malfunctions in accordance with paragraph 5 ';~~. 
c, Cyclic rates of fire ~~~~\~:·, :1:1, 

::::.i ::;11 earac1<r. , fu,, ~i(''1~.:· '~\, lr1,1%~(!:!1:1~!P' 
a. Th!;'mrlmum belt pull for l~f~;::iM ~k-b~~~d \fee~~ng o! uchine guns 

and auto~..atic ~apons is deteI'lllined (~~· alterna't~ ~<!,gt-s·\ .. Prbvided) by uling a 
10-round ~lt of amnunition and",~e ~~llD)!-;~t'oun~f • l~~~able ii attached to the 
third dut!:ll!"J round: an antisut'.'ge~'•pdti« i)V'uiied bet,~~en the other end of the cable 
and a tr~naducer (str_,+n:f~ag~i:load ~li~\~o~,,.~p:t.irig 'cale) which b fixed to a 
rigid lllOt;l1t1ng point.~~;e~· ·~i·~ ·:.( ''.~ ~~j3"''' 

.:~..:.;;~ ,. i.:.:J·~· ..... '.i" V1~ ~, .. :::-
b. Sel~,ct~~n of,_ th't,.ant,~surl'~ apring(s) ii based on the feeding charac-

teriatic~. of tl)~ t~t.~#aport;~;, ~~~J:'i't>ring must be long enough to permit gradual 
load appl~.~ioa_h_le'~lng uld'.f!!atdy to stalling of the gun due to excessive belt 
~~'~\~i;',,,,,.r11~~1'~~r\~f ;1°'.~ spr1ng{s) before being deflected is less than the belt 
~flll c~~ac:~~y (j~,~t,he \4"eapon • and when stressed, ii greater than the capaci t7 of 

.. 
~.i.'~r-'.~$~'.'· ;~~be wea~n 'iYithod't~'exceeding the elastic lidmlt of the spring{s), be 

1 y ·~~~ ~ -~(. lOW":"friction aillllUnition gui e tray ls used to support t Amnan -
j'~ , 't:~e!•• ,<·~r,\1'00 tray is open at the top so that the rounds (or feed chuting if 
R . · .~~ reqtUt'~d) are not restricted in upward motion. The sides of the tray ahould fit 
· 1 1~,,:~·. ·,~W the rounds or feed chuting closely enough to limit the motion of the rounds along 

·~~~/'.~w their longitudinal axis. 
, · d. The weapon is fired in a continuous burst until it stops, and the load 
· cell output 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 r~ll exerted and recorded on the osclllograph 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 ls lilely to be used on 
a ground vehicle, helicopter, or fixed wing aircraft. a~bbreviated acceleration 
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t ,?$t is conducted to determine whether the weapon vi 11 function and feed 
,,_,-,:RJnit ion satisfactorily while subjected to gravitational foTcea. Such fe>rce• 
Ht)' from 2 g 11 in a helicopter to aa wch aa 8 g '• in ground vehicles • 

.f.15.l Method. To conduct an acceleration test, a centrifuge facility ii 
t :-~ u1 ud. The weapon and a small a1110unt of amuni t ion (10 to 20 rounds) for each 
L. ring trial are mounted (vertically, muzzle dovn) on the arm of a centrifuge, 
L :d rotated until the desired g level ia obtained. From a remote obaervatlon 
pint, at temp ti are made to fire the weapon for evaluation of ita functional 
o~·ahility under acceleration loads _of 4 and 10 g '•• The trials are aho conduc
t-~·& with the gun 1DOunted in its four major axes: top, bottom, left, and right 
at-::-ut tu longitudinal axil, During the teat, electronic in•truuntatlon ii 
e~lc>yed to determine rates of fire, electrical power needed to function the 
"e&pon, sequence of the firing functions, and any malfunctlona. NOTE: A 
c0;:ntrifuge facility that can accomodate weapon acceleration teating h located 
at Patuxent River Naval Air Station, Maryland. 

4.15.2 Data Required. ·Record the following: 
·.-i 

·\~t a. Number of rounds fired ._.,,.-. '!'~• 
b. Malfunctions in accordance with paragraph 5 ,,~; W'V';:(, -··~ 

4 .16 :rr::·:: f ::::.:'. fire ·•. !b,''<!411:'' \, lt"~!~~!:!i:~ ;t'' 
4 .• 16.1 Method. In evaluating barrel .~~fo~~~e !~/ mac~:~ne g\J'ha ·and automatic 
t,-::!apons, the fol~owing are determin,~_~:,,~/burs~1 &V.~.f~~~~ velot,itl,es, shot/dispersion 
f'':.r. terns, ytN of----->each project,~-~~ i~:;:fli!h~• er,cite:~~·te oi f~ of the gun, and 

baael erosion, \ _" ·-:~:?~:::';;'".:'.;,,!} ·,:(~·!()~-~, __ ,. ;,('.°'- ~ 
a. Stargag•;:~: ~~.sul~ments ~~c(·~~ll':~~tlon of the bore with a boreacope are 

ude before ~·~_i'ifn'g t'~~ ••[~ert~Jn ;~'ii'at the barrels conform to drawing 
1pt:cificati4.J1s•'~~ .... 4 ':< ~i~ .,_,,'.~~"'" 

,;~: .. b. A~ ~~·'t~·· fi\ii, baJ;:r'r!is are tested on each firing schedule (as deter
.P.foed~f~~;··-.the~!i,use:t, u11ually from a tactical_ situation) to establish bore life. 

-t~j~;;l,'l,,pi~ii~~:,,U,se'>; .. chedulea should be conducted with one lot of ammunition. If 
.~~( 1ti:.>ris~th~ fi~.i.ifatia~tels are available per firing schedule, however, additional am-

' ,i''~r;~$~1). '~~, £'.:n~non~;~lots (containing different propellant lots) 1hould be selected for ,-; ~~h eva}#aticin of different erosion characteristics. _ 
1~;, )~ ''~:;~~<}~··i· c. A barrel is considered unserviceable when: 
·~~~~- ;~~f 

~J~-. ,~iii• 
~~~~~r:-~~-', 

(l) 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 is completely cooled, and after ~he barrel reaches un
serviceability. In this way, corrc!Jltion between barrel wear and unser
v!ceability can be established and can be •1sed for calibrating a gage for deter
mining life of barrels in the field. Every effort should be made to avoid firing 
schedule interruption& during barrel erosion tests so that valid bore life 
results can be obtained. Stoppages or other delays during the initial stages of 
a firing cycle can be disregarded; any delays during periods when critical barrel 
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~,AR1f'i~ti~3rQirfAPP!\\1a~ed, however, will si-gnificantly change barrel life, thereby 
.,, " · 'dlaqualifying the results. In such instances• the barrel, test should be 

discontinued, and the life of a replaceaent barrel should be deterained. 
Generally. tbc only completely valid barrel performance data are obtained fro• 
atoppage-free barrels, and every effort should be direct~d toward that end • . 
·6.16.2 Data Required. Record the following: 

,, 
a. Data aa obtained above 
b. Additionally, during barrel performance firings which involve sus

tained rigorous firing schedules, observations wlll be aade of the adverse ef
fects of high weapon temperatures on the gas system, recoil booster, component• 
(exranded and binding), etc. The effects of lubricant diasipation and combustion 
residue buildup (including moisture, carbon, copper, etc.) will also be 
evaluated. 

4.17 Ruman Factors Evaluation. Throughout all test operations, observe and 
record data related to the effectiveness vith which the test system is deployed, 
operated, and maintained by representative usera and the degree to which it is 
compatible with the capabilities and limitations of individual opeutors. 
Restrictions imposed by individual body she and build, clothing and body;},armor, 
effects of noise level (s~e paragraph 4.11), ease of loading ~~~. fit~g in 
various positions, tendency of the weapon to •ride up•, resoJ.~, effe:~t;{;.,~tc'-Z/. sa.J'e,~. 
typical areas of concern." Evaluate the adequacy of hu,~~i:'fa~~rs ~~~~rf~;;i:~.f· 
the teat system using appropriate data-collection~ a~lti'r{task ·,~st~~~"pet~ma'Dce 
checkli1t1, error reports, interview forms, rat!:lJ~ sca~~;s, e~\*;.• >&l·prepared or 
aelected from the following guides: _ " ·'•:rn~~;., ~~~·. ·~:1:. ;~~' .,f _ 

•• TOP l-2-6lht; Human Fact.9~~;~~~giJ~~i~i~;~~Part \f, Teat P-~~edurea, 20 
December 1977, and Part\ll,_Jil~E/'.J:l~~'.\Fac;,ors · Ug1neering Data\Guide for 
!valuation, US Army Test ~·~~-Eva'i\i"tt~·"toumand',~"-Dece:nber 1977. 

b. MIL-Sr:>::;\41~~· ~>:. Hu111ur;r, !~1.~~~lng Design Criteria for Military 
Systema, Equip~!':f,;afid :t~cil~:~ies, ~ ~!'"b. 

c. Mlt~lti>BK-759•t=iHU$n F4~~ors Engineering Design for Anrtf Materiel • 
... cl. ''.~L';~t$f~~ard·~~-it~Ak~~'Human Factors Engineering Design Standard for 

Vehic~,;~.~ght~:ng'~ompartme~ts~ June 1968 • 
. ~~~:~~:~wl~. ·t;.1"' <:f>,-· ·\%, ~~i~i 

-f" 4.lY~J M£tl1<#!1;~r·~De1t'ermine, report. and evaluate as a·ppropriate: 

.:/''~r;~$~1). ;~~i l~f ~~Ji,:.. Con;;~ration and operation of weapon and mount controls (grips, trig
i'~ '~~h~le.i:~~f sights 1 charging handle, elevating and traversing knobs• locking handles, 
=~~, - .;~~ ",munt.ing pins and lugs, etc.) 
1~~:.,_ ~~~i · b. Time required for: 

~~~~~H~iJ 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 

c. Facility with which the following can be performed: 
l) Traverse 
2) Elevation (at maximum and minimum limits) 
3) Sight adjustment and reading 
4) Battle sight setting under poor visibility 
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" cl. Stability of system during manual charging, with and without sandbags; 
stability of the system is also noted throughout firing; accuracy results will be 

· analyzed as described in paragraph 4 .4. I 

4.18 Logistics Supportability. Throughout the test, collect 1data to determine 
the maintenance char~cteristics of the test item in accordance with TECOM Suppl l 
to DARCOM-R 700-15. 1 Use appropriate forms contained in TECOH Suppl 1 (i.e., 
aaintenance and parts analysis charts, etc.) to record th~ performance of all or
ganizational, direct and general support maintenance tasks to determine, if ap
.Plicable, the adequacy of the following items and to provide data for the 
Qreparation of maintainability indices: 

a. Tools and test, measurement, and diagnostic eq~ipment (lMDE) 
b. Equipment publications 
c. Repair parts 
d. Safety aspects of maintenance operations 
e. Human factors aspect' of maintenance operations 
f. Design for maintainability 

·· . . , . .. , 
~-

-!:.':, 

i 
' f" ·\~}~. :iJJ_ ' 

Document each test incident by Equipmeot Performance Report (EPR) in ~ccor~B'Ce :;h~ ':~,: 
with DARCOM-R 700-38 and TECOM Suppl 1.1:> c. '}:, ... -~·:, .,. a.?J · it: 

,. ~~1 t:'~~ ~~~' ~~·: .,:'..:~~~;~~}. l~~~-~--;~~::;~(:~1 "~i~··: 
4.19 Reliability. To determine whether or not an item.;::!lri~i~~~Jae r~~f,_ab~ll~~ \~~- ·,,-,'.1, ~lF 
criteria stated in the requirements documents, use _,.4ata ~pect~4 dur~gljen- \~. 
durance testing, during those test phases that a~~f, no$~~~,~eii~:pers~2.~ith '&tt'i'eme :¥ 
severity tests, and during any special main~~i;tlirite e~IU:~~i,0:9~ tests;~ If addi- :}.·.· 
tional data are needed for mean rounds .~_twe.t_~l fa~!JJ.,re~>addf~~-9pal firing may\ be ·.:p__ 

performed with weapons that ha~ niw.::·ffi~fhecl>,~J*lr dt!;~,ign llfe.- Additio~,l if..~(. 
firing would consist of 100-ro~Jl:d\$¥cles ·<~r ~,,s spei;~fi'ed in the requirements '·Jr . 
documant) conducted in the ,s,1me~',!4narW!er as ;~he':':el)4P,1.\'atice test. Three weapons, ;;~, 
each fired 6,000 rounds.,,dni'f''be ·~#ece'.~sary~J~; Adlttt''fonal guidance on statistical ~¥.t-~·· 
samples can be found 4,n 1'9~P/H1.'I J•~700~:io .,_,,'.~~'.'' <~f;t.'· 

4.~0 Pos,~-F1dij~;g;~s:~~,ti~~:~,,~ .. At ~fa ;~~;~etion of each test of each weapon, the .. f~/ 
componep~if0·ih9ul~l:, b'itr.j~n'$pe~d to determine if cracks have developed. Magnetic ,!Jf:·. 
parti~\:! ins~~tl'.*~ i$%.r&priate. ~;·. 

/~~f~;~~~~- lA RE#~~-~ Th:· purpose of recording data is to establish an accurate, i;t 
l~~ comp;ifi~;;~~,t::;~dc profile of the items being evaluated. For some tests, the !":. 
·1~~' "defi'ititions listed in Table 15 are sufficient to explain what has occurred; in ''.F · 
'~~H~iM~· tests, failure definitions and scoring criteria specified by the customer f..~ 

:;.:;;:~;::b;;.:;;; :~~«;:;:;~:~:;: ~:~:;;;;.:~:~;:;:n~:~·;:~:~ IL 
·· Therefore, this information is mainly for use as a guide in planning the ap- :~;_:: 

propriate data-collection and analysis portion of the test plan. l't:-
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, $i:. 
locking, firing, extracting, and ejecting (in that order). Within these six f .. ·. 
parameters, malfunctions may occur which can adversely influence one or more seg- 'J:' 
ments of RAM (reliability, availability, maintainability) while still permitting :~fr\c: 
continuation of firing. Other malfuncti::s, referred to as stoppages, bnediate- J,:: 

~!_,-'· 
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'ly prevent further firing until ~orrected. In recent years, the trend has been 
to include malfunctions of either 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 
a RAK-D Failure Definition and Scoring Criteria manual published jointly by the 
11ateriel and combat devglopers. The format and content of that document are es
tablished by AR 702-31 and the test item's specification or other qualifying 
p$Jbl1cations. Since the RAM-D Failure Definition and Scoring Criteria addrei;s 
a.palysis of the collected data rather than specific nomenclature of the stoppages 
and other malfunctions 1 the definitions P.xplained in Table 15 are used as the 
basis for describing what has occurred. lhen, the definitions shown in the RAM-D 
Failure Definition and Scoring Criteria are applied. t: 
When test programs do not use a RAM-D Failure Definition and Scoring Criteria 1·· .. 
list, data collection and analysis should be tailored 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 nece&sary to clarify disputed ·'- 1,~: 
data, a concise, presentable format will have already been prepared and used. \~~.. :f. 
In testing weapons 1 th~ primary method of reporting ~ an inciden~ ,.ccur~f~f1(:.'. ':~~~. a.s . . -1,; 
by using round counts. Several types are used, including cumulativ~::•totSJ roq~ds.·~:!~i; '11~·_.,i/>'·i:'.':~
on the weapon receiver or frame. Within this end item, m:aJ#·'~omponiAts ·~anr.:--~:h~ '.pt.•·· J\; .. 
require their own round counts (e.g., quick-change barrel~;') mul~f,~ire<;~.io~l '1'' .... < 
feed 111echanisms • and magazines). Attachments to the ~:J,ld it~, as .,~11 asJ;pal\ts ~ · 
rendered unserviceable or damaged/worn ~-ue to-'~~~~~ lliiitt\~~1:;scSH~~equ:i~~ se~!irate :::~' 
round tallies. \ ;·:·~·! .·~ ··~u, ·J~~ ~- \ .- ~:. 

After establishing an appropriate fo~:{;~~t;~;~f piKf~~ r~4,~ ,~~~~ts, provide the ---'{\ .~.-~-~-·.·."·~,:::. __ ·_:: 
other types of data collected ~d ifforted 'f9D A;he cj~a "sheet. These include '""- _ 
identification of the test~~~~in. ::~-~~tion ~edi;rll>'tdject engineer's I.D •• sub- i:':: 
test title, test phase, anc1;7-or firi~g. cyt;le, 1!l9Cle of fire, number of rounds loaded _:~ 
in the belt, mag.azine ;~~flt~,~,~~· 1 ~~-mb~F,~~pJ~;rounds fired from that load comple- ~·~-
ment, and the titt~l cuiliQlallf~ roundll:' fired to-date from that weapon. ·~-Y-

"'lfunc_ ~:'!\',~- ~~i.i\\~~··t,. a fau;ty action of the ·a-nition, weapon, or sup- !-\ 
:'~t'~~n:~t~~;!~~Jrc~~:~~:e!:~t~~~~r:,::t:;:;d~: ~~~~n;)0 a~~te:~~!:s :tha~ho;; :::~ -g:} 

j~~ Example'~h~f "',functions that cause stoppages are weapon failure to feed, ex- '"' 
1~~' tract:~~ of'.;;~je:&l:. These may or may oot be caused by a part failure. Examples of ~~> 
1~~·--,~alf~tions that do not cause_ stoppages are damaged weapon sear or solenoid com- ~~:,-

l~;.:i:.:i :~~~~i~;";;';o;:;:,:ire; losa of weapon flash suppressor; and ~ 

In performance-type tests, attempts are made to determine the cause of each mal- ,~;,. 
function and whether the fau.lt is attributable to the gun, magazine, or alll!lluni- !),,'t:c 
ti on belt (link) 1 aumunition 1 installation (supporting equipment)• -or personnel. _il.~,·~-~.; 
A special category termed ·repetitive~ is used when repeated stoppages due to a .~ 
faulty component occur 1 and corrective action is not immediately determined or IS.-:· 
incorrect action i~ taken. For example. if a series of identical gun stofpages ~~ 
occurs and the first stoppage is attributed to the gun because of a faulty gun -~~7.'. 
component 1 the thi-ee identicai stoppages that follow are charged as repetitive. 1{•,-. 
assuming that the fault was correctable after the fj;rst occurrence. When '~ - -
repetitl·•e malfunctions occur due to faulty gun desi~ rather than component i~: ....,,.,, 
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l• lailur'e and l111111ediate action by the gunner is not possible, each such stoppage is 
charged to the gun instead of reP,etitive. Malfunctions attributable to otherwise 
improper personnel action such a~ faulty component assembly or improper loading 
of am.munition are charged to personnel. 

I 

Data obtained during performance tests should be used when feasible in the main
tenance evaluation of an item, but it is essential that the determination of 11181-
function cause(s) not be compromised in these tests to concurrently obtain data 
(or the 11aintenance evaluation. 

b'hen a malfunction occurs, the mode of fire (if different from that specified in 
. the firing schedule) is noted, along with the type of malfunction (use one of the 
six in Table 15). If more information is needed to clarify a ·non-standard~ type 
of 11&lfunction, use the narrative fora 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 
log and supplemented by a separate maintenance log when necessary. 

TABLE 15 
DESCRIPTION ANO PROBABLE CAUSES 

I·, 
;_~ 

i\ 
i 

If no RAM-D Failure Definition and Scoring Criteria are available for use in 
determining the classification of malfunctions. develop a time-based classifica
tion from available operational performance requirements documents. or use Table 
16. 

42 

--~------ -----
~.,...._._, ____ ~-·-· 

ET53716 

Confidential - S~A8~R-5~~ye Order 
Williams v. Remington 



BARBER - 5.22.06r0009918 
--- - r _,,, 

1, c. Measure and record the x and y coordinates of the projectile iq>act• 
on each 10-round target and at least 10 projectile velocities for each test 
weapon. i 

d. Fire each test veapon aemiautom.atically at a rate of lS rounds per 
ainute for 30 minutes. Completely cool the weapon, and then fire 40 roun~s per 
ainute for S minutes. ' 

e. Measure and record the projectile yaw and velocities for the first and 
last magazines of each phase

1 
The requirements for the projectile yaw target are 

contained in TOP/KIP 4-2-604 1. 
f. lepcat the procedure (b through e above) with each test weapon in the 

automatic 1D0de of fire. Record cyclic rates of fire for all automatic firing 
mdes. 

g. Disassemble, thoroughly clean, lubricate, and reassemble each teat 
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 fi~ing of the final 
•gazine. 

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

j. Immediately after the conclusion of each 450- and 200-round eye~,, 
;·.~.,.. 

chamber a single round and time it for the possibility of a cookoff (~~agra:~ 
4.3). If cookoff does not occur. fire the round. The yaw t~Fget ':h1i>u:;t:~ ~~, 83 . 
remotely changed so that the projectile signature from th~,/J;l;igh;~~em~fr~~'~(f:e~~~-- •'-i,:;~(~' 
conditioned round can be examined. ~~~~?·~~; <,:~~' \~;<.~r ~-,h~. pi.!' 

4.8 .2 Data Required. lecord the following: .,;·:1• \h; ,_,. '~~~~-'::·.· .. ::_,<·:····',· ;1~~~' .i~: ,,, < 

\ ~ a. X and y coordinat~s of each i~t)" -%~~-,1, .. :;>);11~\.l!_'_~-·,,·_.__ ''; .. 
_./ b. Projectile velocity _ .. _ ·ft\ __ ,,,,\ . , ·~:., 

\ c. Mode of fire .,,."~:::<'~:\, '''t,)i~-" - ;,~, 
cl. Cyclic rate of a~o~~_i"c fl~;. ~~(~ ,~:'~~- ,_ 
•· Yaw data i~.,,f~~or4~nce):,with ~~P ~~;~04 

~ :(~~;~. -~:~~-~ -~::,;~,: ./~:~ ~~-
4. 9 Flash Test;~:. S~~c!;;~"1zzl~,ari4b,~~fGech flash created by firing can reveal the 
firing posfi'M~n t~\.th~~~riemy, t~ fiash test is conducted to detendne the al!IOunt 
of ~l'!~b. clt~~~~:er~'tii~~to each-·weapoo. 

•i!~,t:.-''fi'I',~·~+:;,. -t~t. '"L;j-:~.:~-1 •\~; '~~~~'r 

.. ,· 4:~~,~l ~ij@ ~PB ''~Ml'i~sh6~lder Weapons. 

i~?A''~Ho~r; 4']'!\1 • I ~J~o~\i·' 
~,~L .J~t •c0;;~~ .. ~;~,' Disassemble, clean, lubricate with prescribed oil, and reassemble two 

~~t~~~~H~7:test weapons. One weapon should be new and the other used, the latter being a 
· weapon previously fired to approxitr.ate its service life. 

b. Fabricate a reference flash scale as illustrated in Figure 1 and mount 
tbe scale parallel to the barrel at the muzzle of the-test weapon. 
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SJ.ass I 

Clearable within 
10 seconds 

• 

TABLE 16 
CLASSIFICATION OF MALFUNCTIONS 

Class 11 Class III 

Clearing takes Requires part 
more than 10 replacement 
seconds available to 

gunner 

Class IV 

Requires part 
replacement 
not available 
to gunner 

P,sing this type of information will assist in completing RAM analysis. The final 
type of standard report requiring data Input ls the equipment perform:>nce 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 in
cidents can be found in DARCOM-R 700-38. 

The data collected should substantiate classification of the incident reported. 
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APPENDIX A 
SAND AND DUST FACILITIES 

TOP 3-2-045 

A variable speed blo\ler with volumetric dry feeder attac:hed is mounted outside 
the test chamber. The feeder must deliver a constant but adjustable flow of dust 
lllxture to the air-delivery pipe of the blower. The blower-feeder combination 
lllUSt be capable of dispensing sand and dust so that the lli.xture falls evenly on 
j;he area concerned at a rate of 100 ,:t2f grams per minute per square 11eter. 

o'fvo types of chambers may be used for the sand and dust test, as follows. 
J 

!lf!. A. This type is used for standardized testing (NATO, some specifications) 
of smaller weapons. The test chamber is a box made of 25-mm Cl-inch) plywood 0.9 
a (3 feet) wide, 1.2 m (4 feet) high, and 1.8 m (4.5 feet) long, with transparent 
sides and an interior gun cradle. A 7.6-cm (3-inch) vent hole aligned with the 
blower 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. 

A-1 
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