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M/710 Design Acceptance #1 Test Plan 

Approvals 

~~l:U, \~:q 

A meeting was held on 7 March 2000 to discuss the scheduled M/710 DAT# 1 ~TH~ p~scif SJ.lis •·. 
·~. 'f" • J.. ~••• If~" ,,llL.:H 

meeting was to define the test requirements for this Design Acceptance :~5\f!fff~ch~le~~·,'ilffil\11Jifir~·".· 
March. During this meeting the test plan was reviewed step by ~~~'to demnnin6:lthat ad~ti~ testing might 

be required to adequately test the product This document.~f.ti'the~~cf;fuoced\%s thalhave been agreed to 
j'~·~:!' . ,..,__ .... d~;. :J~ Ji" 

by all meeting participants. Successful cornple~wi.of fue.se t~i wil!;~tulli'fl#.™1e Model 710 for Trial & Pilot 

evaluation. .. !f;- ~~~::;:;;~"~i~~i, ·~~~~:~~-'_,,,.;;,; 1~~~-
The following peop~,l1~ r~W1i9,this dd]um¥ptfffi<l agree to this DAT #1 test protocol. 

_,, '~~~\ '.;\~~~~,J~ ';:~f~. ·-~-~i~-4~3 

Dal< Doffii~fl>\;, \~\;1~;.l ;;~>. ~ ":2flt ~ 
.~f '!,fu. ~~. ,-~~i·-~h -~·· 

•• u • .;~~,. 'tesearch~~i· · T~hnol;g~'.:y" 
.• ~ "'-W· " l <;· 

-~ ~ v ~ 
i~~ ~}.~1 ~-f;t .. 
f~ ~~ ... ,:·,.~'"'' 
1 •• Sco~~ranz I Jim Snedeker 

~~·1··;.· - .,~~ ~·- Test & Measurement Lab 

Danny Diaz I Michael Keeney 

Firearms Development 
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M/710 CENTERFIRE RIFLE 

DESIGN ACCEPTANCE TEST PLAN - DAT #1 

Introduction: 
~ -! 
.~;;~ 

"~ R~~,'·>. l{~t tJ 3 

Titis test is designed with the asswnption that not all of the sample te~.;t;;S~Trwi,~e av~~-~~~~ ~~e-
start time. The initial test sample of 15 rifles will be delivered the secwa;we,. ia M!\fh ~bOO) 1™i will be 

followed by an additional sample of 30-JS rifles deliver~% f~i,~11,t_ a~~ latel~e. ioJf sample sets are 

considered to be integral parts of the complete Design .Mt?;i~c;if_~ii~~ure. ·+~ 
··'1 . ''"\2~". 

The samples have been divided ~~W~tfJlrft~~v§U\mai~, of ~pie delivery as follows. Rifles 

designated Al to A 15 are the fir~.\A°!'aJfuile~J~xpecte~ilto·::~ . .AW'iftitted for test on or about the I 31h of March 
.. ~~(-' {;~~ :'.l·~ r[ '\:',. ..... ,...,... _ 

(2000) with u second gro~p e~eb"ted on ·~13,ou(f;~id-M~'Y (2dOO) which will be designated as Bl to B30. 
'"' ·-.·~ ... :'€: .,., ~· .. ,•; ;;) ... 

When sucs,~~lly;~~rl~ the p~-oot~'§t' series, a 200 round per gun jack-function test is planned for 

the initi~!~$~8.sv~!,~:'1y,ic't determi~e the probable malfunction rate and determine if the expenditure of 

?.:'~ferhtnounts &1afl:t~unitf6h is Justified by the performance of the product. Upon passing the jack-function 

~r: ~~ ~s~:> ~~~:~,,a,~~ be "'~ubjected to l 00 rounds per rifle test (twenty-five rounds each of four different bullet 

~- 1 types Jr! Tli8~'riiles will be shot from the shoulder (standing position) in the long range to confirm that the rifles 

. ~~lfi~n as intended when shot in the same manner as expected to be used by the customer. 

Various inspection points and safety reviews are scheduled into the test program. 

Note that samples Al through A IS will be shot using 3 aluminum stocks that will preclude some tests 

such as recoil and drop testing. The samples scheduled for deli very in mid-May will have the synthetic stocks 

designed for this model. Those tests requiring the use of the final design stock will be run at that time. The 

Intentional Abuse tests are scheduled during Phase I, (for rifles A 1-A 15) but will be tested without the stocks in 

place. Although not currently scheduled these tests may be repeated during Phase II if necessary. 
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When additional samples are submitted in mid-May, the test rifles will again, with a few exceptions, be 

subjected to the full range of standard rifle test procedures, comprised of Measurements, Accuracy, Function & 

Endurance testing, EnvironmentaJ and Abusive testing. 
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Initial Tests, Measurements and Inspections: 

HEADSPACEAND PROOF-TLWOOIOA THROUGH TLWOOIOC: 

TLWOOlOA- Measure Headsrace ~ ~ 

-~~~ 
~·.n·~. (~~ 
~~,J:~.I '~i. 

All test samples wU be measured for headspace before being tested in e).~r\e jac~: ~/~ot"~fli'i1Jte> 
. ·•"'I". :;fl ",_,.,q;o~!J, ·~•~/)-· 

shoulder. The chamber, bolt face & locking lugs on both the bolt anqJbe"ftf~iver W&l b~nspec~ for the 

presence of dirt or debris. [f dirt or debris that could affect ~~a~f,~ ~~urerrf~~; is pJ~eJt then these areas 

of the firearm will be cleaned before using the gauges. ,·"~:,-:'.~')'' '~1i'';'!~:;g. :?~\ ~~~ 
Method: .. :.,.,,:~::~"-;'.1:\ \l;)f\:'~\ "\L '~[~1~ 

The graduated headspace ga0~.fues~;is~~ on RdWi~~~~,t}!hEIEn~~ dimensions (Ref.: Remington Gauge 
"'";1;.I'·" ,.~ ... .,., ,ri: ~ .............. 

Drawing# 41560 ... Al ·AW~:.C, & 4JD)~ll bS'.~d llild the headspace measurements will be recorded to 
~~> :~ .. -~ ·.~.. B~ . . j -~~ 

the nearest .OO;r incre:tre~@!~dica~d bfitf& gauge. The .30-06 Remington chamber drawing LB-153 
1-{~':._.. ·• 1~ ~ .. ~.. :.~ 

wil~J~~~:o~~~~iTions and LB-154 will be used for c~amber draw~ng~ for the .270 caliber. 

• . Th~lieadspa~ nihsure~ts will be recorded to the nearest .001" mcrement as md1cated by the gauge. 
;tC~~\.';~ v \~~ "•-'. • 

':~··:- 'fr~)measu~~entc'ls taken at the start of the test then headspace should be less than Min.+ .005". 
~-~· .::"~t~ 

'· • AiS~the;i&t~progresses, headspace will be taken at each "Safety Inspection" scheduled in the plan and, in 
·"· .~~r 
~4~~~~ddition, at each "Clean & Inspect" activity scheduled by the plan. 

The readings for each firearm will be recorded on the "Daily Test Data Sheet" to be kept with each firearm 

in the accompanying data packet. 

For any firearms where the headspace is changing at each inspection point the firearm will be withdrawn 

from test and examined for the cause. 

In no case will any firearm in the test program be allowed to continue test if the headspace exceeds Min. + 

.009". 

Data Required: 

Rifle serial number 
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Headspace measurements for each sample 

TL WOO I OB - Proof Test 

All test sample firearms will be subjected to a standard .30-06 (or .270) Factory Proof Load, shot in the 

blow-up room using a lanyard. This procedure will be completed before the firearm can be used for any 
' 

additional firing tests. \~f.~, 

Before proof testing the firearm should be inspected for: ,~; ~f~\:;.;, ·~\ 
83 

. 

B I Ob . _,,;) 'fi, '-'· :·;. ·.~... .;!);'· 
arre struct1ons .v!" ·~~ r:: .-"'"~h ·;~~;;i}l'· 

-.~~~·'ifi ~ ·~~1:~:f·· ·:~ ... ,,,. ... 

• Bore and chamber are free of grease or oil and other dypris. '~~ t. ·~\ '" 
For fully assembled fireanns, one definitive proof c.~rid~&lo~r~be fi;~ in eai fif earm. Definitive 

proof ammunition is to be used in accordance with t!f~~~~~!inl?h~·~~Wniti~~· procedure defined in the 

SAAMI Technical Committee Manual, Vo~wn£;HlfSe~~Ji~7Jl~ge.m10 as'J~Uows . 
. . ~s:~r. r~~ . .,~~\'., .. ,~ '~~¥-~;_:;:"' ':'· 

a. "Cartridges t~~?e'(~te~~~~iou\be;~~~~~~R a v~rtical position with primer end down 

in a r~;>ed n~di~bck." '\~ ~·'""''' 
~;-·:~" ~!- i?/ -::· 

~f#:oi\iA~~;2<- ~,~illj~~:~?~ be lifted vertically from the block. It should be rotated 
..i;:r "'· .'L li.::t l· 

,. ;f~i~() :~[. slow~~ ei1'.~~.over e'tid, in a vertical plane through 360° pausing momentarily when the 

Kl ~ih,yo:;i:~r is a·t the bullet end and again when the powder is at the primer end." 
i ~1 ~ . .,;,~· . .,; .. ~ 
- .~. .p/c. "the cartridge is then rotated slowly, a minimum amount to enter chamber, keeping 

~~;,. ~(" ~~~~ .r, primer end in lowest possible position until inserted gently and carefully into the 

chamber." 

d. "The cartridge should be seated in the chamber as far as practicable with the fingers. 

The bolt or breech mechanism should be closed gently in order not to disturb the 

position of the powder in the cartridge case. The object of this method of handling 

cartridges is to position the propellant powder at the primer end of the cartridge case 

by pennitting it to fall gently against the primer and while rotating the case." 
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Note that these procedures for proof testing were developed to consistently position the propellant 

thereby providing greater consistency of proof pressures. Failure to follow this procedure during the definitive 

proof testing of each chamber of the firearm could result in pressure levels significantly below the minimum 

proof pressure specificatior: as determined for the cartridge. 

Any fireanns components, such as bolts, bolt heads, receivers including chambers, etc. which were 

previously subjected to proof testing and, whieh subsequently, have any proof sensitive components changed, 

altered, or substituted, should be re-proofed. ·'~ 

Method: ~~ ~r~\.~, ~~t 0~ 
• Record headspace before proof testing (see previous procedure "TLWOO /OA - Me~9-fe~ace.~) ,~;~%, \~d.J!:i;.t~· 

.... i~ .... ~1. % ~;;~~~;~- ·~:.e :iJ' 
• After firing the proof round, the firearm will be carefully exami~ fl)" d~t~rmine'i~f ~ damaie to the 

=i-t "l!' ~~ ifj' 

product has occurred due to exposure to the proof pres~·~" Tlf~,W~~(Y.>n in~\ies: \,; .~,.. 
. . . .,:.~~;};; ;-..'"· 11~ ~( :~~;- . l!f~ ·~~ 

• V 1sual msp(!{!tion for damage, . ·.-;y,,. '.;.:,· ·-=;'.-.\ '\ ~~~i ,y 

damaged receiver or bolt, espec~~yfth&i~k~JUgs on tttt,bolt or the receiver 

bulged chamber or b?.fp;:i:>p~~- c!~~~ed or'~~~~~aged barrel, 
"~~t {t ./1" -~ •.&~ 

broken stock, ,,, ); r: ''.i ·i;;, .f.J1 
-;~~ ·~ . ~·r:~- ·t=, -.!~t;i~"1~~ 

. any o~~.~ s~We~_Yw the ri:Porril:g stress, which can be visually examined ror damage . 

.,1:~~¥·~u~:~itit1._~fkeil>&~hould be submitted to magna-flux inspection before proceeding. 
·~r "!~ ~~ '11~ ""I,,. 

.;. f<f.§i~!f~a-Flux ~ b~~. heads'rifter Proof. 

~ • The~b$9 .. B#r ~ridge should be examined to determine that no firearm fault has introduced cartridge 
:-£f. ~ • ...,,.,,?'•" 
1 -,., failu!fl/ such .. ~~: 
~~#' 

Expanded cartridge head. 

Excessive rougf.ness, rings, or bulging, which would affect extraction. 

Beginning separation or material stretching in front of the case head indicating excessive headspace 

or excessive pressure as stated above. 

Any cartridge cnse failure indicating a fuearm fault. 

In addition, the spent proof round should be examined for the presence of unusual deformation, split case or 

split head, and for any evidence of a pierced primer. Any of these conditions may be indicative that high­

pressure gases may have vented into the action where other damage to components may have occurred. 
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Take note of any indication of significant gas leakage, if present, it may indicate that the firearm was not 

subjected to full proof pressures and the proof test would then be invalid and would require re-proofing. 

A firearm is only properly proofed when the cartridge has been fired without evidence of significant gas 

leakage. 

Save the spent proof case in a Zip-Lock plastic bag and label and place in the data packet for further 

reference. If any parts were broken or otherwise damaged, place these parts in the same bag as the proof 

case and label. Place a label on the firearm and withdraw the firearm from the tesl ;~, 
\..~f 

Each sample firearms' headspace (see following procedure "TLWOO/OC - Re-Measul/#eads~r,:e after 
~l;! C.~; ,~;~~ •:;-:, 8 j • 

Proof') must remain in range from min. to min. +.007" after proofinJ~,. 1-Nfi.W)lo ii#~J"@.W, ~'!:'~ 
headspace to grow more than .002" after firing one proof round. Af}~r-~~tJ~_sful p\ruf~~e 'J{lb(i~g on 

the bolt head will be marked in the center (i.e. center o~~l]f t1t~R.-~j~ ceif~~r or ~t-10 rear) of the lug 
~·~-:.:i· 11; ~~\= .. · .. ._F:... ·~;..;, 

with a center punch to indicate that is has been prooJec[ ·,:~.. "-~~ «aP. ;;> 

e • ..~L:~~h ~.-:::. ~-;~~J ~r~ ~~~~· 
After proof, 1f the firearm passes the m~~tibn'~ ~~ace h~,been measured (see next see1ion of lest plan), 

stamp the fireann on the ban:<r.h~~~ ®thori~«[R~~~IT'proof stamp. Locate the proof mark on the 
~---; ·. r 'V.;~ .. ~., r' ~r .... ~ 

right rear of the b~eA1in ~~~SP~<(ifi~.106i~i~~ . .tfjT the ,.,,Remington proof stamp. DO NOT STAMP if the 
i)~ 2"~-a~=.~•'• ~~ 'lt~)f;"I' 

headspace exc~~ Min~t -~·: ''.t .. _,. 
• Bec_~~1~-lft~~'f f~~~~ri~~es involved in shooting proof cartridges, adequate precautions, both 

§'..r,;~~e~anical 11 ~~fedutaf should be taken to protect personnel perfonning the firearms proof testing. To 

;~ this~~d, ~~<fim(irn should be securely mounted, completely shielded from the operator and firing 
t~~ ·~3 ~ .. ~1 ·~-.. ~,~~ 
i: ~... ~Womplished by a remote control method. 

I,)~.....,..-,~" uani' Required: 

• Rifle serial number 

• Record and note any headspace growth and the corresponding round level. 

• Record significant gas leakage and/or firearm damage. 

• Record any case damage or other ammunition related malfunctions. 

• Record any damage to the fireann resulting from the proof test. Document with Photographs is necessary. 
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TL WOO 1 OC - Re-Measure Headspace after Proof 

All test samples will be re-measured for headspace after proof and before being tested in either the jack 

or shot from the shoulder. The chamber, bolt face & Jocking block/locking notch will be inspected for the 

presence of dirt or debris. If dirt or debris that could affect headspace measurement is present then these areas 

of the fireann will be thoroughly cleaned before using the gauges. 
..! 
-~:... 

·.a· ~=r.~.".·:~· h~·,li... '.!._ 
=~ ;~· . ;:<, ·-,:~, 8;} 

Method: ·:/'.!',~f''~i ., ~j~;~;:Y,;·~l~~o!}~:, 
The graduated headspace gauges based on Remington charnber·@rriens~s (R~.: ~~mington Gauge 

__ , 1!; ·.~\- ~ ~l 

Drawing# 41560 ... A (mi,n.), ... B (+.005), ... c,,~;l~R?J, ':\~,(:1f.~09))'\~!l: agittn be used and the 

headspace measurements will be recorded to the ¥.a.rest :,,qo1:;: .. me~!as1nd1cated by the gauge. The 
_,•.I·~•. •-' . .° ,..-:r:-~."' ·._!..') 1·~· 

.30-06 Remington chamber drawing L~:.'1'53'\¥il~1b~~lftor ch~_ber dimensions and LB-154 will be used 
. ift.1 • i,!;~. ~,i, ·~~=:. ...;;1:,S 

for chamber drawmgs for the .it~O c~1b&~ ~\t '.'? • ...,-"'~-·' 
.i;~~~~~-:· ~.: :-;-~~ I~~ ~~~~· 

The headspace meas~m~t ~~ Pr!~ t~~;~,,[;Wiof test should be less than min. + .005". If, after proof; 

the growth of'{fu; .. head~'pact~ ;ore t~~ +<002" from the pre-proof condition, then stop and review the 

resut~\W(#,!IJ.e·~~?"fuM>)t"rr~fore cont~nuing to the next phase of the test . 
. -t~- ~) ;.:J· ~~ '·· 

_;iy:i;;;~!n ~:case sh~ld
1

~f me~~i.:rement for headspace after initial proof test be greater than min.+007" for a new 

l\~ fi4,. .. ;'~-
t < • ~Jfat ~~~"ti;~ during the test program the headspace exceeds a maximum of Min.+ .009" do not continue to 

~~~#fr~e the rifle, tag the gun with a label reading "Do Not Shoot This Firearm - Exceeds Maximum Allowable 

Headspace" and return the firearm to the Test Manager for disposition. 

Data Required: 

Rifle serial number 

• Record and note any headspace growth and round level. 
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R~m.in.~4!JJll!. ~~SJ C~J!l!\P>liU'-LW hll.~-
RESEAHCH & 0EVEL0PMENTTECHHICA.l. CENTER 

31 5 WEST RING ROAD 

ELIZABETHTOWN, KY 42.70f 

FORCES-TLWOOlOD THROUGH TLW0010K: 

TLWOOlOD - Measure Firing Pin Indent: 

The firing pin indent will be measured for each of the sample rifles using SAAMI qualified copper 

crushers. The average of three trials per sample rifle will be calculated. The Average of three indents must b1: 
.~ 

equal to or greater than 0.017". ff;~i, ~~l 
Method: ..-..: ?i.: ·;,:.. ·.* "' 

.·S~ ~f.i.. (..\ ::~·-. ~'~ ~~ .. ~:;.. 
• Using copper crushers, "burnish" both ends of the crusher slug by g_~n~J.~~ing ·~th ~~~µ.6~t~anh1: 

base of the dial indicator stand (use outside edge of the plate.~.eh \~'.. ~~f~; \ :~ 

Place the copper crusher in a .30-06 I .270-crushe~-;~&f:yi~ p';J~~-.6~her fi~der on" the base of the dial 

indicator and zero the dial indicator with ~-:~p~J .. ~t O:f~~e,~~7<;M.ca!O{/n ~proximate center of the crusher. 
,,--~· .~ ..... ," .. -,, 1·' . ~ f- •.. 

• Carefully, with the gun held so th£!l the?.fililzzfo~~ p.&Jpled do~1duward the floor, gently insert the crusher 
~f':. ~~. ·t~. ~.~:::. .,;.:~:~~ 

holder into the chamber, [Jet9-gf:sJ~thii.tthe extfact~tfefilance cut on the crusher is properly oriented 
.. ~~~ ~ -~).: (,. .J$r ~"-

relative to the extractohpo~ltiorL~ '·'.~, ·t~ . .,.;~fJ' 
-- ?~ :!~;~{'!'·- - ·/'~ "'\f2~'" 

• While maintam~~!l fihn ~Id on t11c0lio1't handle, gently, and slowly. ease the bolt forward to the full 

fo~~~~~~l!iP~~J!.f'he~1mJ~ down being sure that the action locks fully. 
• ' ~~I ·~ •(~ --,~;-

,:i' f'~~tHo~ng the tarl!i in a horizontal and level position, and pointing the firearm in a safe direction, pull the: 
,,; . ~ii. ·1·Jl fi . . I 
~ tr~gvi::~~!!,~*1e mng pm re eases. 

'~ ~~~,efolly open the action and remove the crusher holder, being careful not to drop the copper crusher, 

• Leavf: the crusher in the- holder and place under the dial indicator. 

• Move the crusher holder so that the point of the dial indicator finds the deepest portion of the firing pin 

indent. 

• Record the dial indicator reading to the nearest .001 ". 

• Repeat procedure two more times and record the dial indicator readings using a new copper crusher for each 

trial. 

• Each firearm sample should have three readings that will be averaged. 

• Record all three readings for the data file. 

J.R.Snedeker 
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·"· .. ~'it·. 

~~m.tawtmia ~tzam c~~~'W ID'!ll.~~ 

Data Required: 

Rifle serial number 

Each of the three trial indents 

RESEARCH & DEVELOPMENT TECHNICAL CENTER 
31 5 WEST RING ROAO 

Euz .. BETHTOWN, KY 42701 

• The calculated average indent by rifle. 

TL WOOl OE - Measure Searffrigger Engagement and Sear Lift: 
d 

i~·-. ~r~_ 
The Searffrigger Engagement will be measured. The amount of engagement ~Mst be ~~;fed~w.fe~ 

, ,, . . . . .i'·£~. -r:h ::~. ··:-:r·. ·t~ .. ~.1-~tt~ 
.020' and .025 measured with the bolt m the fully closed and locked pos1t1~;~"'i;i~if · · %. ~~;~?'~~~' ·J~'J!Y 

Method for measuring Searffrigger Engagement: ·0-· 'i~;_· l~i; \ :~~ 
• The JO" Optical comparator will be used to measur~-~%eJlgag\~~~~,:~'X m~~ificatf-On. 

• With the barreled action held firmly in pos~H~· til;;barr.~1~.sf ac~on·~~pe aligned such that the action is 
__ :·:~ . .-F~ .. ..:k,, ~~-;: ,t;:i· !.7. 

held perpendicular to the lens in botp
0 
th~Brizoiil:~ ~;'\·ertic~\;planes . 

.• ,... Z•· i·.11 ~--1.· .i··••J;, 

• With action closed and loc~~~f!fie ~tf:f~ the "tllie" ~~1bn, measure the amount of overlap between the 
. :-~: \~(- . \,·:i ~·f;( .. .£~?°~" 

sear and the tngger. -:~b ;~ ;~"$: ·:e:: 1i•.;-;_;,,,,.-
\1~c. . ~.I\ ~~ff· .. :•"' -~~~ :~-..,~·,.· 

Method fo~~~1e,~uiJH~\?,~~r-~fU-~., :.cc 
.·H;.·.,_...r'\;i.c, ~... ·~!.) 1 ~"1'. ~jj 

• Rel1J~~e the'~li~n11~~:~tib'ii. 
1:\T (l. ·r·- ..... ~.~~ 

. ~"~''-1fiila~: f the SafeM i~~e "Off-Safe" (i.e. "Fire") position. 
~ ,. _k 
~ ),_ . wt "':..:-p.~n held firmly in a horizontal position pre-load the sear in the downward position using a small 

~~~~!<W~wdriver and with a dial indicator zeroed on the top of the sear, gently rotate the Safety to the "On-Safe" 

position. 

• Record the amount of vertical movement of the sear. 

• Minimum sear lift is 0.006" and mEu<imum sear lift is 0.018" 

Data Required: 

• Rifle Serial number 

• Record Searffrigger Engagement 

• Record Sear Lift 
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-; ... 1' 

R11>rn.tt.nwt~a ~m.si <c;C!1Jmpianw lta.~. 
RESEARCH & DEVEL.OPJ-4EN"T"TECHN1c.AL CE:NTER' 

315 WEST RING Ro•o 
£.UZ.ABETHTOWN. KY 42701 

TL WOOJOF - Measure Trigger Pull Forces: 

Trigger pull (force and displacement required to manually operate the trigger) 

Method: 

• Trigger pull is to be performed to the SAAM! standard; horizontal pull at the center of the finger radius of 

the trigger using the Test Lab apparatus designed for taking this measurement. . 
·\~!-, 

~~~!.. \~i 
• Use the l-10 lb. Chatillion Force digital force gauge. 

• Force is measured parallel to the bore with the stock assembled to the action . ~~ ~~: ·~:·:::. :.~~~ 8~ 

• Three pulls are to be tai<en on each sample rifle and the results averaged. ,. "f'f-r!~ ·9h S.: .• :~~); ~;~110~·~:~~, 
• The""''' foree foe tho tl=o trial' mu'1 be between 3.5 lb. ~~'5.o,:""'\~J~ '~ i'-. ·<;,. , .. 
Data Reqmred: . ·,-;~ ·,~% 1 ~i\. ·:;i \:'. 

Rifle Serial nwnber .::"~". :;t':,o:~;~i'.\ 1'.\.:':~~:\h;j~~ ·.;;~ 
• All three data points for each trial rifle ·:t"" ~ ':~i;I ~Wy'l· \'.-; 

... r_f;. 15+ O:·n ~:~~: . _,.;.•~~; 
• The average of the three me~~OYnefW; fan-each sump!~~~~··· 

~~~ '.\[ :~·ftf ·~~·~ '~bw:4~-? ,.,, 
TL W0010~4i f:ie~~~~It,P~fr ForeJi: .· 

·B;; ... f"t~~~~- 1'~- '~\::.:..:s. '\':'· ~:ti 
~·· \~;. ~!\ h~~1h ~~ . 1'r '1$/. r~~; ~~ . 

: §f~*-~~(I Ising the~hii\#lion Digital force gauge and the wooden holding fixture used to take trigger pul1 

. d' '!)i,,0 h ,id.ts fi h "Safi Off' . . h I C 1 hr 'al R rd II thr % ~ rea mtl;f, ·~;~ff:'" a e to t e e pos1t10n on eac test sarnp e. amp ete t ee trr s. eco a ee 
1 ~1r,eadi~s for each firearm. Repeat the test, this lime pushing the Safe to the "Safe On" position on each trial. 

·9~~~~~·· 
Record all three readings. Average each of the three sets of readings in each direction for each test sample. 

These measurements are for information only. A minimum of l lb. force in either direction will be assumed as 

the reference criteria. 

Method: 

• Use trigger pull apparatus to hold the rifle for this test. 

• Use the Chatillion Digital Force gauge (0-10 lb. range) with the disc point or the "v" shaped point. Use the 

same tip on all subsequent trials. 

• Make tluee trials in each direction for each sample. 
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RE:SE-'RCH 6: D~VELOPMENT TECHNICAL CENTI:R 

.3 l 5 WEST RtNG R0."1.D 

ELIZA.80HTOWN. KY 4270' 

Average the results of each of the three trials. 

For Phase II rifles, the ISS system will be checked. 

Data Required: 

• Rifle serial nwnber 

Each of the three readings for each direction on each sample 

The average of each of the three sets of readings 

The results of the ISS system check. 

-~~ .. 
j·.a:.. ~r1_:,, 
:_:f.·\:x;~.... '""' 

~;?. ·. ·:··;~. ·-~~l EJ:3 ~ 
.·<·. ·rt ·.. ···· .,ii.. .·-t~. 

TLWOOIOH · M"'"" Bolt L;rt and Bolt CJ,,;ng Fo""' ''!l ,;ffe'~~· ., i;''.i''' ~j;~Jl.' 
,001/2'~:./' ~~~;~;:~~:\\ ··~0~ '1.t> 

The force required opening the bolt ari~.,g!~sillt:. the ,.P=c~,t w?}l be"~sured for each sample. Both of 

these forces will be taken with the chambe~~t/~ Jf~.{i~~ated'.~lliis time with a new dummy round in the 
if,_ iJ;~-. ·i1, :;~:~. .,.;.:~ 

chamber. There is not a specifiJ~jt>ii fo'i?.$!1e~forces ~~~Clings will be taken for information only. 
~~- ~~~~- ~;~ :·:;t ~Jfft' Method: .,,, .,,~, f'~t '"'·· b• .. ,,,,, ... 

. -.. ~Pil "'1~,.~,t,\-0'" ·~; \~~~~~· 

• After locating ~~~f]e r~il:h~~~igger pulhfixt.ure and securely locking in place, (it may be necessary to clamp 

the fj~~hl!!i;.~~~~~~t''iready securely fixed in place), locate the hook of the force gauge at the point 
• ~~r ~ ·(~: ~;_~! 

, if·~i;\~n /tiy bolt haj.le }g
0
st behind the ball. 

;; 
1 

• W~~~iflJ~.a.tJi~r empty and using the Chatillion gauge, pull the gauge straight up and perpendicular to the 

' ~~~~· measure the force required to open the bolt. 

Lock ihe firearm in a horizontal position, using the trigger pull holding fixture, (i.e. shooting position) 

before taking the measurements. 

• Take three readings for each gun in the sample. 

• Record all readings. 

• Repeat the procedure only this time push the bolt closed. 

• Note that it may be necessary to start the bolt closed by hand so the firing pin head is depressed sufficiently 

out of the notch and can start up the cam surface of the bolt as the firing pin is cocked. 

• Repeat the above procedure this time with a new, unused dummy round in the chamber. 
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Data Required: 

Rifle serial number 

R~m.tn~~~ ~SJ CQJm.!b~'W Jtncr,;~ 
RESEARCH 6: 0EVELOPM~NTTECHNTCAL CENTER 

3 I 5 Wi:srRtNG ROAD 
Eu~AeETl-fTOwN. t<Y ~:1.701 

• Each of the three readings taken for each of the 4 states for each test sample 

The average of each set of three measurements per state 

TLWOOIOI - Measure Magazine Spring Force: 
,.\ 

~~~--- ·\;~. 
The force produced by the compression of the Magazine Spring in the box Vi.lib th~if<l'll9wer~ed 

.e: ;;,: .·'.· ~~!.;. ~ii -Jl'~ 

will be measured. These measurements will be taken for information o:I"--)~Bfifi~ n\t.pef ~ti~~~fy,fitlJ 

defined ~or this characteristic. . .• 'if~,., ·,~?.. ·~~~:. \, g 
Method. . .·'''' "''i-.''»: ... , b· . • _..:!-;:)· 1~ "'=:!: .• -.. :;~ -~;..;_ 

• Use the Chatillion TCD200 Spriflg Testi1.~~);;~-~chl~r_'j1~.\ th~;~yh~~ijp Diglta! Force Gauge (0-1 O lb. 

range). Use the disc probe (Yi" dia.} ordHlgaiig~ 'i~f~'"' .. "\. 
·- ! .. f~ ~7: 'fl= ~~~!. __ ,J~·\{~!. 

• Place the magazine box, boJ!-gOi~ctd~pW!lr,pn the magi~le. 
\';:{" '-';j ·..... l'-=" 

• Zero force gauge with~ I~ &rmfied:·-t., -~7,;,,.;,"#~J' 
tl.::t ~.I\ ~f!~· ·~~. ~~._;-:y.· 

• Loweril~~,~~u~r~}'.f~rt1Wtu~hes thefmagazine follower, approximately in the middle location both side 

to siri~·'and &Q,!nt lij,_rearl'i'J!i ',;.;; 
~ ~- •t: ~·;Ji 

, ~r'~~er~orce gaj: ~gg.in if~·ecessary. 
t • L~~flt!lir;,wl~e 0.200" and take the spring force measurements. 
11

~~~~~~er the gauge anothe:r 1.0". 

• Take the force measurement at this depressed location of the spring. 

• Repeat procedure two additional trials for each box. 

• Average the 3 trials for each box and at each measurement location. 

Data Required: 

• Force Measurements taken on each trial per box at each of the measurement locations. 

• The Average Force measurement per box. 

• The serial number of the Cha till ion Digital Force Gauge used for the procedure. 
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~~m.mwt®R i!f>.1l"m.s C~m.p;~-mi.v xna. 
RESE/\RCH & OEVELOPMENTlt:CH,..,ICAL CENTER 

315 WESTRIHG Ra ... a 
E:U7:A.efCTHTOWN, KY 4Z70f 

TLWOOlOJ - Measure Recoil Force: 

Using the Remington designed recoil force device, measure the recoil forces for both the .30-06 and 

.270 caliber rifles. This test will only be done during Phase II with the synthetic stocks assembled to the 

actions, llie measurements will be taken for infonnation only. 

Method: 

• Assemble device to stock . 

Using the Remington method of measuring Lock Time, measure the lock time on the sample rifles 

provided. Do three trials on each sample rifle. Average the three trials. This data is for information only. The 

expectation is that lock tirr..e will be in the 3-msec. range. This test is scheduled for Phase r testing but may 

have to be postponed until Phase 11 if the metal stocks create a measurement problem. 

Method: 

• Standard Remington Lock Time Measurement procedure. (Sear Safety Cam release to 1 •t firing pin contact 

with the primer.) 
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aetm.1nuton ~ms fC:Qim.pn.n:w ltn.t!J. 
RESEARCH 0c DEVELD~MEPn" TECHNtCAL CENTER 

315WESTRING ROAO 
EUV.B£n<TOWN, KY 4270 I 

• Measure three lock times per sample rifle 

Data Required: 

• Rifle serial number 

• Each lock time trial 

• Average lock time per rifle 

• Settings used on the equipment. 
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... ,·•. 

lrt~m.tnwt@a IJ&:1rim.SJ «Gcwm.J:91ft.m. v ln~~ 
RESE.l'RCH 8c DEVELOPMn-nTECHNICAL CENTER 

315 WEST RING ROAD 

ELIZABETHTOWN. KY '1270 I 

WEIGHTS OF MAJOR COMPONENTS - TLWOOIOL THROUGH TLWOOlOO: 

Note: The Weight measurements are scheduled for Phase II when the synthetic stocks are available for test. 

·-~ TLWOOlOL- Overall Weight: 

(~c. \~k 
The test samples will be weighed on the Mettler Toledo digital bal~1ff ~B8o~b~·,1~c!lt~~JR?1~, 

.. ..,,1 .. - "" "· .,;:,,:\\h ,1,w-· 
Metrology Lab. The rifles will be weighed once each with the cham~L a.titf'gazin~miW'.--Th.~h'if'l'e. will 

have only the open sights attached, no scope or other accessories ~checfn~ ~ft '~ $t 

~e~~~ the platen of the digiral hfilw>0e, ifn;<>;""JY-~~::;,., ~i~~~~~; 'i '" 
. .l~/p~"" "•i~,.~ ~.;p;• ·:-::; 

• If the balance is not already on p.nd~s ~n tum~ on~t l~~p;ao""minutes for warm-up, turn the balance on 
.. , ·" .,.. ....:"(. l1'- ••• ,,.J_1.r-

and wait 3 0 minutes fo_r th~~~ce ~u{G.y to st#,iliz~~,w 
~~) ·ft .~ ·.~ ~~ •b ... ,If~· 

• Run the balan~~.:~bril,~ln'~tfe if n~ess1frf" 
• Make l:ih$.mt: Jilt§.. se.t to~JWb." -:t~ "''·-· ·,e, ~·, •;,. flf • 

. i~'~:~~y.'i{,t~e ch~eW~~~~d the magazine box empty of rounds, carefully place the rifle on its left side with 

~ · the }ip~:'..~~~ximii'te front to rear balance point directly over the center of the balance platen. 

1, ~ • W~en ii11:~~ale settles down, record the weight in lb. to the nearest 0.1 lb. (Note that the scale has three 
~· ·t,"' ~~itte'~imal points displayed.) 

Data Required: 

• Rifle serial number. 

• Weight to the nearest 0.1-lb. 

• Serial number of the Mettler PB8000 balance (it should be SN 2114475246) 
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.' ' .. ·.,( 

.R~~~~~mi. ~!"-!.~ ~m.~~:w XU~-
RESEARCt-t 6: DEVELDPMENTTECHNJCAt.CENTER 

3 1 5 WESY RING ROAD 
ELIZABETHl"OWN, KY 412701 

TLWOOlOM- Weight of Stock Assembly: 

The stock, disassembled from the barreled action, will be weighed. (Synthetic stock only.) The test 

samples will be weighed on the Mettler Toledo digital balance (PB8000) located in the Metrology Lab. The 

• Weight to the nearest 0.1-lb. 

• Serial number of the Mettler PB8000 balance (it should be SN 2114475246) 
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.. ---·-

. ·,' ·. 

~~~®~ ~si C®~\it.1'!..W Ea~. 
RESEARCH 8: 0EYELOPM£HT TECHNICAL CEf'fl"ER 

3 I 5 W£ST RING ROAD 
ELIZABETHTOWN, KY 4270 I 

TLWOOION -Weight of Barrel Assembly: 

The barreled action, disassembled from the stock, will be weighed. Remove the bolt assembly from the 

barreled action. The test samples will be weighed on the Mettler Toledo digital balance (PB8000) located in 

the Metrology Lab. The rifle's barreled actions will be weighed once each. 
;~ 

Method: , . \~t 
,·,\·. \!. 

• Tag the bolt so that it labeled with the last four digits of its rifle's serial number .• )nis ~~fo~sei®l~51ust 
. . . . .~;-~ :f11 (.::. --~~ '1~- --~r-~!.t~ 

be returned to its ongmal nfle or the headspace may change. .<('~F° · m. ::~'.~:··~\>.~ ·(~~!1 ' · 
.. ~_?;:·"~~~ ~ .·~~~:·- ·~fl.;)· 

• Clean the platen of the digital balance, ifnecessary. .--. ;;~;. i~f~. ~11~ . 
• If the balance is not already on and has been tumed_,~~~reJ:~~}~~"~; for '~arm-up7 tum the balance on 

and wait 30 minutes for the balance circuitryJ~pabiJi~e .• ,~1 -\, ~~1~ . 
. .:.~-:~·~- ~:;~ ~N---~-:1· ":.:.'.-

• Run the balance calibration routine ii necessary··~. 1;.(· (>. 
~ 1~\ '5.i~=. ·rt ~:-~~ ~..:.'!;~·?;~ 

• Make sure the units are set 1~ITTf'' ·~t-, ":1~ ~;~ ·i~'~"" 
. ~;-;.1:- ... • 't!.= <~ ,JS! ,;~ 

• Carefully plac~; the lf~e·f~#~~n d'~~t~,l~:"tde with the barreled action's approximate front to rear 

balan:~.g&~,~~ d~\t~W, tH~~enter of%e balance platen. 
·J"'! --- ~" ~ ••• -1 J, 

•. Whf" the stfiJf ~~Jes~, record the weight in lb. to the nearest 0.1 lb. (Note that the scale has three 
,·~"·b,, , . .; .:,. ·;_, 

• i~'·""· ".0ec ... al poin•.'.'.itlis..;.layed.) 
:'·· . i}· .,~' n. . 
~8 • R~stim.bJilthe stock on its corresponding barreled action . 
... ,,, E• 

t..ry~F~guired: 
~;. .. 

• Rifle serial number 

• Weight to the nearest 0.1-lb. 

• Serial number of the Mettler PB8000 balance (it should be SN 2114475246) 
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~~~~®a DU!>m.SJ ~m.Ji?'liUlt.W ~~-
RESEARCH 8: DEVELOPMENT iECHNtCAL C~NTER 

3 ( 5 WES"T RrNG ROAD 

EUZ.ABETI-fTOWH, KY 42701 

TLWOOIOO - Weight of Bolt Assembly: 

The bolt assembly, disassembled from the rifle, wiJI be weighed. The test samples will be weighed on 

the Mettler Toledo digital balance (PB8000) located in the Metrology Lab. The rifle's bolt assembly will be 

weighed once each. 

Method: ·~~ 
\·a·~. ~~~ 

• Check to be sure that L'ie bolt is correctly tagged with the last four digits of its rif)e's sen'ill·:purno~. This 
.-'?~. ;~ ~:~ ·;··:~~:i__ ~iL ~~\ 

bolt assembly must be returned to its original rifle or the headspace may cRM~e:~· % 2;,,:i?~~\ '~~'if?!-·~·· 
_,j._ ........ t ~\ ~·-::·· ·'C~- ' 

Clean the platen of the digital balance, if necessary. -:;:;;" ··~b~·~··· ~l~tt ,,~ ·-~· "' , 
If the balance is not already on and has been turned -~r:'t~Meastf ~~~tl!rt, for it/!!;'111-urfj'tum the balance on 

and wait 30 minutes for the balan. ce circuitry __ t.o __ s. tao'W.).e .. -.~."".\ '::... '~~~-·'..~. ,,... 
•• .!".. •• ';!!.... '--• (;-f. ·.!,.) ~ 

• Run the balance calibration routine if n~~slia'fy" 1t~ ~1t"'" 1(~'-
. - .. ~~~ ~:. ,·~t ~%~~ .~·'!~·:.~ 

Make sure the units are set to...'.jll'P.' "-¥t ·".~, ''.> ·i,sr;;,.;w 
-!).-~_:!"'! t,t; '/.: .Sr ~ 

• Carefully place the ba!1 ~m.bJ$wi~,h~~}f.;~embly's approximate front to rear balance point directly 
.. ~;- :~ ~~~~· ··('.;. '!~~· 

overt~~-~enter~.bi!~ce;a,:ilaten. :~ 
... ~;~)\;',. ~ •I· " I\•. ··"li 

• Wh~~e -s~.e ~ft!~§~(!_~, 1-iecord the weight in lb. to the nearest 0.1 lb. (Note that the scale has three 
.G' l "(" <!'.···· 

~,. t,~.Ri~~eclfual poin~ris~Jyed.)", 
ii; . ~k ,,.1f . . . tr. • R~~~hl,«~ne bolt on its corresponding barreled achon. 

· '-..oawtt~9uired: 
·~mt~·· 

• R.i fle serial number 

• Weight to the nearest 0.1-lb. 

• Serial number of the Mettler PB8000 balance (it should be SN 2114475246) 
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nei~wtain ~ CQJm.»iet.nv nn~~ 
RESEARCH 8c DE:Vt:.LOPMENT iECHNlCAL CENTER 

315 WEST RING ROAD 

ELIZ.A.BET .. rrowN~ KY 4270 I 

LENGTHS OF MAJOR COMPONENTS - TLWOOIOP THROUGH TLWOOlOR: 

TL WOOlOP - Overall Length: 

Phase II measurement of Overall Length of the firearm. For infonnation only. 

Method: 

• Close bolt over and empty chamber 

• With the butt of the rifle on the floor and the muzzle pointing up, carefully and gently, so as to not scratch 

the bore or nick the rifling, insert a brass rod (not steel) into the muzzle of the rifle until it stops on the bolt 

face. Move the brass rod around to insure that you are on the bolt face and not on the edge of the ejector or 

extractor. 

• Carefully mark the brass rod where it is even with the edge of the muzzle 

• Remove the rod and measure the length. 
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R'iim.in.$1:C!lin ~~ Com.p~v Itaf/J. 

Data Required: 

• Rifle serial number 

RESE,..f1CH 61 DC:VELOPMENTTECHNtCAL C~NTER 
3 t 5 WEST RING ROAD 

ELIZABV"HTOWN, KY 4270 I 

• Measurement of barrel lengths in inches. 

TLWOOIOR- Length of Pull: 
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~li!>m.mITT®m. ~mi.SJ ~(QJ~~v xm.~~ 
RESE!\RC,.t tk 0EVF.:LOPMENTT£CHNICl\LCENTER 

3 I 5 WEST RING ROAD 
EUZABCTHTOWN, KY 4270 I 

GUN CHARACTERISTJCS-TLWOOIOS THROUGH TLWOOlOU: 

TLWOOlOS - Balance Point: 

Balance Point - Phase fl measurement. Establish the balance point for this firearm. (This mt-aSurement 
.··~ 

will also be used Inter for the SAAMI drop test.) i:~·-, 1tt1, 

Method: ~·J!/f' :~~ ~C~}!~!\1~:;[-~~"· 
• Using a right angle block from the metrology lab, invert the block to ~cmoG.~ "sh~dg~c'"· ~' -;· 

:i~,. ·~~. ·i):~ .-}. 
• Close the action over an empty chamber and with the mng~~J1J!;1Ptf~~-. ~{~.. '~~, -~ 

·.'·'•..) :!~·'~h·-~ '•':I \:-· 

Using two hands, carefully place the firearm in a ~i6~ta1 ~-e~qfu over"ihe edge of the angle block 
:.;~. -=..,l 'i.:: '~i.Z~-=·; 

with the bottom of the firearm in the do~pl'.§U.ipn.''it;;.})}f.··' 1'... +· 
·-!_~t' ··:.Th ·~-~r~ \:··-

• Again, using two hands, one o~.,~cir'*id~li;>fthe b)~!ckc~PS,~.,;.~llt one foot from the block edge front to rear, 
.. A~fit"r" ~~ ·::':;~ !c~ v~;~ .. · 

carefully place the fire,~rm(\Jilllie edg~_pcr'~Fte~~o locate the balance point. 
·;" ·,!, .. 52 .,,., !, •.. ,,,.,, .. 

With the assi~~ce of~~~"1'fndivi((4aI,~~1h:~e a light pencil mark at the likely balance point. After 
·~,~-~~k. "')!. ~ -~ 

remji:iJ!iil 1-\~~:fi~~~~.~ t\' edge, measure the dist~ce to the breech face with the bolt in the clos~d 
~_r".!2-'.io~os~on. ~ p·~~.':,t1on~f'the breach face was detenmned when the barrel length was measured. Tb.is 

: · Toca\n, tha~~. thlbreach face can be established by measuring the specific distance from the muzzle to 

;c o~id~...';"§ft}{'·; n:ceiver and marked accordingly. The distance from the balance point to this breach face 
. ,, ·t" 
~~!1~~~~k is the location of the balance point.) 

Repeat this procedure for the following condition: 

Using .30-06 dummy shells, place one in the chamber and four in the magazine, close the action and 

measure the distance to the bolt face. 

Data Required: 

Record rifle serial number 

Record balance point with fireann empty 

• Record balance point with firearm "loaded" 
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TLWOOlOT- Drop and Cast: 

A~EARCH a OEVELOPMEN"r Tf':CHNICAL Cl':.NTER 

31 5 WEST RING ROAO 
ELIZABETHTOWN, KY 4270 I 

Drop at the comb - the distance from an imaginary line drawn along the top edge of the receiver to the 

foremost position of the comb. 

TLWOOIOU- 50 lb. Trigger Pull Test 

This test is conducted to determine if the safety mechanism will release the trigger mechanism -and cause 

the firearm lo discharge if the trigger is pulled intentionally by the shooter with the safety on the "On-Safe" 

position. In addition, sufficient force is ~pplied to the trigger with the safe in the "On-Safe" position to assure 
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RESEARCH & DEVELOPMENT TECHNICAL CENTER 

315 WEST RING ROAD 
ELl"l.ABETHTOWN, KY 42.70 t 

that the trigger dimensions will not change thereby affecting trigger/sear engagement. Prior to start of test 

verify that trigger pull, engagement and over-travel are within recommended specifications on the sample rifles. 

• Inspect and verify the rifle is not loaded and the safe is in the "On-Safe" position. 

• Locate the firearm in a vertical position with the muzzle pointed up. 

• Using the set of plug gauges determine the amount of minimum clearance between the rear of the trigger 

and the inside rear of the trigger guard. This dimension will be used as a reference to see if the trigger has 
'~ 

been deformed by the loading in the next steps. ..;i.·.. ·\~~-

• Carefully load a primec case into the chamber and close the bolt. ">.i ~~;~\.:;, '~k [}:J . 

• With the safe in the "On-Safe" position, using the NRA trigger pull rod, ~3.~<Jti'tri~r ~'~~tl~~~~~~o~-itf,·< 
weight. BE EXTREMELY CAUTIOUS TO STAY CLEA~?F 1~ ~LE \cjsE THE 

FIREARM DISCHARGES THE PRIMED CASE. ..Y;" -~.~~(~,;,. ':8 'Gi~. "1
' 

~-~f;.~~·>2· ~§ ~~.;b~ ?f~ ·;µ 
• Remove the load from lhe trigger. ~:~~. -"•\ ·. '"~i 

... -::·j~~~h: ·~~-.}~;-:~· "1:?,. '•. 
• Move the Safety to the "Fire" position, tbe-r1fle !hilst oofdischarge> 

.~ ~t. ~r: ~·ut .. .;}~~ .... ~·~!~ 
• Return the Safety to the "On~' p~iti&.1, ~~~ -~~~~,_-,. 

~ !f?:r .. ·t~ .~:<. ,~\1 ~~ 

" Carefully remo~;~ the ~1e "f't~f.~ho~r,g~7~nd with the muzzle pointed in a safe direction, pull the 

trigge~~~~;rfl~!~~'.~ai~ ExtracfThe shell case. 

• , Usir.f.the plil\.g~~e~~pr&ihe minimum clearance between the rear of the trigger and the inside rear of 
·f''"i:;u.. i).f. , ••• -. .--. 

.;;:·· - '(Fie ~ger gu. , . ";';;_) 
li(h~ -? r 

~ • MWiW~i;;~lfigger pull, engagement and over-travel to insure that they have not changed from the 

·f~~~~~nning of the test. 

Data required: 

• Rifle serial number 

• Measurements of Trigger pull, engagement, over-travel and trigger/trigger guard clearance before and after 

loading. 

• Note that the rifle "fired" or did not fire when the safety was pushed to the "Fire" position. 

Note that the rifle did "fire" when the trigger was pulled. 
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Ilt.®m.~~~®n ~~ C@m,vi~w xn~-
RESEARCH 0i: DEVELOPMENT TECHNfCAl. CENTER 

3 15 WEST RIHG ROAD 
EUU.BETHTOWN, KY 42701 

FIREARMS MEASUREMENTS-TLWOOlOV THROUGH TLWOOIOZ: 

TL WOOl OV - Chamber cnst: 

Use the .30-06-chamber drawing LB-153 for refererice. 

Method: 

• Make chamber cast using standard procedure 

• 

• 
Use the 30" optical comparator 

Measure the following dimensions: 

• 

• 

Measure Bore Diameter using standard procedures. 

Method: 

• Measure .30-06 caliber 

• Dimension equals .300/.301 

Data Required: 

• Rifle serial numbers 
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m.~mi.!~@JtQ/n ~5 com.peu:11.v Irnq:, 
RESEAR'CH &: 0EVELC>PMUNT TECHNICA.l. CENTER 

3 15 WEST RING ROAD 
Eu~ABCTl<TOWN, KY 42701 

• Measurements of each bore by serial number 

TLWOOIOX - Groove Diameter: 

Measure Groove Diameter using standard procedures. 

Method: 

• Measure .30-06 caliber 

TLWOOlOZ- Magazine Capacity Test: 

Rifles with the mage.zine fully loaded must be able to be inserted into firearm with the bolt closed and in 

the locked position. Model 710 must be able to accept 4 rounds in the magazine and load into a closed bolt 

Method: 

• Check rifle for live ammunition 
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a~~g1:on &R>ms GQ.im.pijll.ny Jtm:.Q. 
RESEARCH 6' DE'VELOPMENT TECHNICAL CENTER 

3 15 Wr;ST RING ROAO 
EUIABETHTUWN. KY 42701 

• With muzzle pointed ir. a safe direction. close the bolt and lock over an empty chamber 

• Load 4 dummy rounds into the magazine 

• Insert magazine into the rifle, it must lock securely in place 

• Cycle the 4 dummy rounds through the chamber and eject each round 

• Remove the magazine box and repeat test two additional times per sample rifle using a different magazine 

box each trial. 

Data Required: 

• Rifle serial number 

• Record any failures to load and cycle properly by box: and rifle 

J.R.Snedeker Page31 of62 03/31/00 

Revision #2 

ET07362 

Confidential - Subject to Protective Order 
Williams v. Remington 



~Wim:.~9ftQJR .~SJ ~~m.patn,y la~. 
RESE..ARC._t & DEVELOPMEtiTTECHNICAL CENTER 

3 15 WEST RING ROA 0 
ELIZABETHTOWN, t< '( 4270 I 

FUNCTION & ENDURANCE TESTING: 

FUNCTION AND ENDURANCE TESTING-TLWOOlOAA THROUGH TLWOOlOAE 

TLWOOlOAA - Basic Jack Function Test (to 200 Rounds): 

~~. \,~i 
To get an early picture of the product's functional capability, a 200 round~~ ri~~ jack')fu~~~o~\~»'.W• 

;·r~.- ~:1( ..... 1;q. t;:~ ·fi·t-~~ 

be conducted. Five bullet types will be used, 40 round of each in each rifle.µi.~p.i'uate 'p pd'tjmifal"fftf,}'~ffi'ng 
;c} •· '~~·1 .,~, :~\ "' 

problems. The test will be conducted in the test jacks with the ')elly-p~!ecto~jn pla~arj fully closed for 
'L.'7'."'.'b... !•1.... ~·: ·~. • 

each shot. All malfunctions and any unusual behavior,;~:b~' notW~~~~eata f~s. The overall average of 

all sample rifles should be at or below 2-% I.AA1functll:m @\ Ug, to ~trifles from the sample of 15 are 
1.~;{~~t;. \:1;~.. i;t_.i .. ~~~;,;.,. i:~r 

permitted to be removed from the aVrJtigt® proceSil)f~ey hax.t; excessive malfunction rates relative to the 
• ..... ~1· -'1· ··-~· ...... ••);.~ 

remaining group of 13 sampl~~,rflihed~:ptf~, will ~ in~~i~d by engineering to determine the probable 
' ~£~:- ~d. ·=~~ ~{~' 

source of the pro~~~.m ad~~{ri~lffi;l'lg ~~~. pt~'.\vritten documentation for possible inclusion in the DAT 

report. N.'kT,ajoi'.~9,~~l f"~ures are fillowed in the test sample. Major mechanical failures are defined as 
·~?~~·.t~~ "'·~- ·~\::;.i.~. ~:'~ -~) 

those fNifues t~ cii)lr.ot t!~t b~)-epaired with simple tools and/or readily available replacement parts. At the 
. . . ·!~f fr-.. (: ~ o:Jt...~t . 

•. ~'~f~Wtlulhm of thJ¥. te~~~the firearms will be carefully examined for signs of excessive wear, especially with 
~ 1~k. p-P.' , .. 
~ respe~ t~:J1h1Stic components. 

lil~;,,.M~tf#d: 
~~!.~ ·• 

• Check each rifle for the presence of the proof stamp(s) - do not shoot unless the stamp(s) are present. 

• Check each rifle for headspace 

• Draw ammunition from stores - See test manager for ammo types to be used for this test. 

• Each tester to have five rifles for test at any given time. 

• The muzzle of each rifle will be inserted into the shooting port and the rifle placed securely in the test jack 

before the rifle is loaded. 

• Load the five rounds into the rifle, one in the chamber and four in the magazine, do not shoot single shot by 

hand-feeding single rounds into the chamber. 
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lRfJ!imi.il.n9)1:~n A1?~ C®~ftit.V 1!!11.~~ 
RE9EARCH & OEVE'.LOPMEN"T TECHNlCAL Co-n-E:R 

3 1 5 WEST RING ROAD 
EU2ABETHTOWN, KY 4270 I 

• Push the safe to the "fire" position, be sure that the barrel is far enough within the port hole so tlmt the 

muzzle will stay in the port when the rifle recoils. If there is any question, re-adjust the jack into a better 

position. 

• With the lid on the belly protector closed, fire the first round in the chamber, listen for any off-sounds, and 

be alert for any other unusual behavior. 

• Open the bolt; eject th(: spent round, note any extraction or ejection problems. 

• Close the bolt to load the first round from the magazine into the chamber, note any feeding o~·*·Femming 
f~~ '·\'.~i 

problems. ~;.; ~1:: '';.:, ~l; 83 
.c:'. ;.~ .·~ ~<~~;. -:1tl .,.~~ 

• Continue to fire the remaining rounds in the magazine until the last roundjs~t2ct. 1~~ 2:~~,4''.ij~~>. 1 :~~i~fl:~ 
, i\~~.,-~~ 7-i :.<r ·-.;~, ,. 

• Push the Safety to "On Safe" position, the safety will be pus~~~ to ~~re p~~ion ~~)re~~ of every five 

round tri~ and will be pus~ed to the On S~e posi~~-~{f~Me e-~%f~~% five 1\§~d trfa'1. Repetitive action 

of the safety lever on the tngger assembly :!~~platy.2e~~;.,!~ be,.~lete~~d. 
·-··· ··J"· t.:,;:, .. .,.0_,,.· ... 

• After firing twenty rounds (I box l:!f amzHo) the~~M;illl be svec"ked carefully for the presence of any live 
... ~~r J.h rf, ~:.i~ .. .1~·~·:ro~ 

ammunition and if empty '~iM}x/!re~veBy,Tom t~te~~lfand placed in the cooling rack. The safety will 
-::7,J:' ,.,.. :. ,~ .. 

be in the "On ~~fe" p~~ti6t.d1':J!1e l:J~! ~~:.l~#Yilocked and fully open at all times. Compressed air may 

be used, if nec~wx td~o~i~e inside bl the chamber area if the rifle is excessively hot from firing . 
.. n~~,)~~~. ·:ii1 ~ ·~ r~~ ._ ·i~. ~~. 

• All .#c1lfunc~RJWifi~JAco~d on the data sheets. 
r·~ · - ~f · !~-.. ·~~::. .-;~:~": 

'd~·i:~~: J! b t:· 
tf 

1 
• \ e .,~.~,,,}from er 

~•·• nfster's name 
~~\~~~r 

• Date of test firing 

• TheTLW# 

• The ammunition used for the test with the anuno lot code number of the rounds actually used. 

• Any ma! functions noted or other unusual items of note. 
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~~WJ.:t!.l'!li.~®~ ~WJ.SJ Ct'.:tW~~'W Elill.ig~ 
RESEARCH & OEVELOPMENl iECt-tNICAL CEN'TER 

31 5 WEST RING ROAD 
Euz.-..aETHTOwH, KY '12701 

TL WOOlOAB - Basic Shoulder Function Test: 

To get an early picture of the product's functional capability from the perspective of the customer, a 100 

round per rifle shoulder function test will be conducted to evaluate the potential for feeding problems. These 

malfunctions may .be different from those noted in the jack test due to shooter reactions to recoil potentially 
·.< 

affecting round position i.r. the magazine box. The test will be conducted in the long range shooll~\'ig from a 
;·~·~. T;t 

standing position. Twenty-five (25) rounds each of four (4) different bullet types wilJ~be s~~~~u:acnmle. 

rifle. -·~~~,t.('.J '\ G:::~::Y~~~1~~1¢:::.t" 
All malfunctions and any unusual behavior will be noted on the tl~t~''[ o~. Th~~yerful average of all 

~, ~'. ;~::, ,1~ -~ 
sample rifles should be at or below the 2% malfunction rate. Afl ri~~~ust:"~ass th~% crHifria due to the small 

number of rounds being fired. No major mechanical fi\J,~;~~ affi;:~~fue tes;~arnple. Major mechanical 
-···'~· ·.·· .at~~·-' ·!-1 ·~· 

failures are defined as those failures that ~n!-1.§My ~€paired ~th simple tools and/or readily available 

replacement parts. At the con~!!{y!ffn ~i~~.st the ~~ttbe carefully examined for signs of excessive 
,,..::: ... ill· 'i"(' () ·~":!1 ,~ 

wear, especially with res~rt i~frhe R-~tic~~.nn~9.~r~t' 
. - _, .. ,_ ~~\ ~~-~}~~:·~· 1~. ~r-~~~~-· 

Method. " ..... ~.... '11 ·~~ '.3' 
~ ... .:i..ic":.o -r.. t':1 -

• Ch~Wtfi~H\Jjfl~~'i~~:~~s~~e of the proof starnp(s) - do not shot unless the stamp(s) are present. 
,llf ,... :~i- 1~~1 

1 
:t-~i::~p~k each ~~e -~r he:ictSpace 

~. • ora'\~1tion from stores - See test manager for ammo types to be used for this test. 
. ~ · . ..,~~·j_~~'' . 

·, • t;.'Jt 

· '\ ... • ~ifonn all range preparations required for shooting in the long range. Make sure the range ventilation is 
-·~·'I·#W · ,,~·· 'turned on. 

• Wear safety glasses with side shields and double hearing protection. 

• When ready to fire, the tester should stand in the doorway of the long range and when firing should be 

careful to keep the bullets in the center of the range to prevent damage to shields, lights, etc. 

• Load the five rounds into the rifle, one in the chamber and four in the magazine, do not shoot single shot by 

hand-feeding single rounds into the chamber. 

• Push the safe to the "fire" position, 

• Fire the first round in the chamber, listen for any off~sounds, and be alert for any other unusual behavior. 
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REsEARcH & OEVE.LOPMENTTECHHICAL CENTE!l 

3 15 WEST RING ROAD 
EUZABEnrrOWN, KY '1270 I 

• Open the bolt; eject the spent round, note any extraction or ejection problems. 

• Close the bolt to load the first round from the magazine into the chamber, note any feeding or stemming 

problems. 

Continue to fire the remaining rounds in the magazine until the last round is fired. 

• Push the Safety to "On Safe" position, the safety will be pushed to the fire position at the start of every five 

round trial and will be pushed to-the On Safe position at the end of every five round trial. The effect of the 

action of the safety lever on the trigger assembly side-plate needs to be. determined. ·\~i .. 
d'('.. ~:i 

• After firing ten rounds the rifle will be checked carefully for the presence of ruix live ~-~Htnirl~ ggd ir 
-~. ~ .·;. . -~:.;. 'tL ~i;-:o-:~ 

empty will be placed in the cooling rack. The safety will be in the ·:o~V~"ii"JioJ~on ~~'~'J.i~~i"be 
unlocked and fully open at all times. Compressed air may be usdfuif ne~t81'Y t~':f,oo~; the inside of the 

. . . . . ~~.. \;~ '{k :~:. -Y.~ 
chamber area if the nfle rs excessively hot from finn~;~;,·f, ·~4f q\}L '\L -~~ ·· 

• All malfunctions will be recorded on the d-~~..;,~e4£.~- ~:;;"-:~ -;~~-1 ·-..-...~t~~~. Jo> 

:·~:::.::~:mboc fo '~t'''~. \ .•. -.-:•,-.·-~~-.~.~~-•.<.~_,,_) ~~~f.'0' y, 
,... ~'ii ~'<{~p·· . = .• 

• Date of test fJqpg;,,. -~,_ ~~ 
.... oj~~;).~!~:~- ·~~~. ·f!~i}~·. ·i~~ ~~$~ 

• Th,,dff W#''Ji•· ~i'. ''i''··i·, ~'.· .q· ~ '~ f\;, ~; 

i~~1-.'i'l:;~Ufh~mmuni~~n 'iikd fo;;he test with the ammo code number of the rounds acrually used . 
.'' ~ ·!?' ~' 

t8 \~ • ~y 'ti\Wfµ~~ions noted or other unusual items of note. 

"· -~ 
~r~~~~~~ryt 

TL WOOlOAC - Extended Function & Endurance: 

This Endurance Test will be shot to accomplish two purposes. Tiie first purpose is to determine an 

estimate of the product's e-xpected malfunction rate over an extended period of shooting. The second is to 

determine both the estimated life of individual components as well as the expected life (in rotmds) of the 

product before system .failure occurs. For purposes of definition, a component failure will be one that prevents 

(or could prevent) the firearm from functioning as intended. These are failures that can be fixed relatively easily 

by the simple replacement of a part such as could be done by the gun owner using only simple household tools. 
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3 15 WEST RING ROAD 

ELIZABETKTOWN, KY 42701 

System failures are defined as failures of a major nature, the extent of which would require specialized tooling 

or methods to repair not normally available to the average gun owner. Such a repair would be most likely 

made by a qualified gWLSmith or by return to the factory. 

This Endurance Test will be shot in the test jacks and the testers will use gloves for protection. The 

covers on the "belly-protectors" will be down and in-place for each test shot. Careful monitoring of each test 

gun is essential to evaluate the malfunction rate for each firearm. 

The standard Remington test jacks will be used for all jack-related testing. ~1i 

Each rifle will be shot, using a variety of Centerfire ammunition comprised of light, 4l¥iurn -~ heavy 
,~, /.'. "·'· •1• 83 

bullets. In addition, anununition from the three major manufacturers (RemingW,Ji;~W~hes~:r ~~ed~ajJ..ill" 
-·~:'J.A:~ \!.~ ~~ . ..r~ ·i-{~f,· ·-f~ ... 

Centerfire ammunition shall be included in the mix. ;;:t w· ~~i '~. -~~ .... 

Each rifle will be shot no more than 20 rounds bef q{e ~-pm~ide ~~r cool~.$-} Compressed air 

applied to the inside of the chamber will be an accepta~~:fu~iliod t'W~~;&~~~e coi¥-ctown process. 

The S.A.A.M.1. recommendation fo~lfe::fh'rfiey~F.af~ia~l~~al~~iion rate for a bolt action rifle is a 

malfunction rate of< 2%. Jn this c~e,1kth~overal! MalfifugJwHate average for the lest samples is> 2%, the 
. ~ ~n· ·~t4- •:1.:, t!!~ "i-r-E~~· 

DAT test will be stopped~~cr;!f~'~~ r·~~,~~~~t~.@~ign 'for modification and improvement before being re-

submitted for DA 'l{~~[f th~},>v¥~erag~~mJtfifu'~tion rate is < 2% but one of the firearms is significantly 
-.Ct ,).p_,, ...... t"I. 

greater thajP-;J!la~~~'Vite;{\pe test may continue with the other nine test samples while Design attempts 
.~·· ''¥ -~= ·~,;f.'"~ ~ 

~"~2:.i.q~ ~ prob1e1f ittUt11alnfilctioning gun. After repair, this gun will again be required to pass the 200 round 

J · jack fun"1i!i~n tesr;~ < 2% malfunction rate. If the gun passes these criteria it will then be re-introduced into the 
(. ~'.:$r,--->-t't 

'\ Endurjpce le'if~«· It is important that total endurance rounds on the gun include any rounds that are put through 

~~~fr~ for re-test purposes. . 

The test will be perfonned according to Remington's standard endurance test procedures for centerfire 

rifle. Pyramid for this test will be ten rifles to l ,000 rounds, six rifles to 2,000 rounds, three rifles to 5,000 

rounds and one rifle lo 10,000 rounds. 

Record all instances of malfunctions and failures, and replace parts when they become unserviceable 

noting the round level when they were replaced. 

Afler every I 00 rounds one live round will be extracted and ejected from the chamber to check on live 

round ejection. The ejected round will then be re-inserted into the chamber and fued to help keep the endurance 

round count accurate. 
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Method: 

~~m.m~@a ~,m~ ~«i11Wl.H>~V l~~-
RESEA RCH & DEVE:LOPME"'1'T TECHNICAL Ct:r-cTER 

3 t 5 WEST RINU RDA.0 

EUZABCTHTOWN, KY 42701 

• Disassemble, thoroughly clean, lubricate per the design team's instructions, and reassemble. Record 

headspace for each. 

• Fire each test fireann in accordance with the firing procedure (munber of rounds, firing cycle) specified by 

engineering and the test plan. 

• ArrunWlition will be used that comprises at least five types of bullets, change ammunition type every JOO 
,•. 

rounds. :1~. 
;-{\··. ~~=ii. 

• Before commencing design acceptance testing, calibrate, adjust, or re-build the shoqf-ing ja~;~J,{ ne~.s.!Y3'· 
.~;£5 ~n ~~~ .. ·~~. '~· . ..,.i .~t.\ 

• Allow the firearm to completely recover in the shooting jack betwe_~~ ~l¥t_liot ~do ~9.t!le~tMlllff 

arm" the firearm while shooting the gun. \t\ 1& ~· ·~~ 
...-': ~~· ·~".::' -.~ "lf .. 

• All ammunition is to be functioned through the mag~~f:;;'no ~ln'g~~~r han~~;!eedi~g,;pe~itted. 
• Allow the rifle to cool between cycles. Oq_,~:,,&ycle':i~ 20,r~!lildsifired:~~e use of forced air to accelerate 

•.•-:··'';_"!" 'I"':°- • tY~J· •1 

cooling of the barrels between firingJ.riaWr;·;~dAme~~The aii:.sh
0

ribld be directed from the chamber toward 
.i<J• ~·~ 1\ ~t~ ~-;~~ ~::~f;rrc.~ 

the muz.Zle to prevent it fr?m;Washin'$1he"i!J.brican;,,frorit$!firearm1s action. 
··-=~- :.,.c-' • •• ·-0 

• Cycle the safet~ from~ijfe·~ .. ~~he~( ~PJ.~WP~om Safe to Fire at the start of the five round cycle and 

from Fl~S.t& sJ'~B}~ ~d J~ihe 5 rouiii c;cle. 
-.t"~?~r•·,?~::=.. -~" ~ ~3.h ·.r; :>s'~ 

• Aft1;!fevery''",tDO\)):rnUWd!i;~ijiS!lssemble, inspect, clean and lubricate the entire mechanism and take all 
. '•<f 1~· 'f= ·.. Ve.·}r 

_, /~g.-1~/iieq~red meas~k~·nts. 
,• '~h ~· T 

• • AWhe'->)ntU<\llfOOO, initial 5000 and at the I 0,000 round level, Magna-Flux the bolt heads. 

-.~~~~~~Standard Remington Jacks (using the heavy configuration) are to be used for this test. 

Data Required: 

• Rifle serial number 

• Tester's name 

The Test Jack Identification 

• TLW# 

Date of actual testing 

• Headspace every I 000 round interval. 

Malfunctions per ammo type, breakage, and replacement parts used. 
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~lg)m.1J.a91:@n ~m.~ CG\UlmJi,l>am.v '.!':~~. 
RESEARCH 6: DEVELOPMENT TECHNfCAL CENTER 

31 5 WEST RING ROAD 
EUZABCTl-fTOWN, KY 4Z70 I 

• Any failure that requires the gun to be removed from testing completely. 

e Notify management of any unusual events or malfunctions immediately. 

• Any firing of the fireartn without the trigger being pulled. 

• Record ammunition lot code infonnation as it is used throughout the test. 

• Bullet type used for each 100 rowids of the test. 

• The results and photographs, if any, of the Magna-Flux testing. 

\~t .. 
~r~.. :~ 

TLWOOIOAD - Clean Rifles and Inspect: "'' ~'.: ·~:.'c. -~,,83 . -' ~~~~-,~r~i -~~~ *;::.~;~i\~·,~~O\~P 
After each 1000 rounds of endurance, unless other wise, speciQrd, ea~~ rifle ~ll-~e disassembled, . ~ z~- '~;~. ~fr. ~~ ·k'!" 

cleaned and thoroughly mspected. ,.-;'";;;'' -~,~~~---- ·•"h \l~ ·· 
.-;:.~,.-~ ~~;,. · ....... - ...... \ y 

A list of inspection points will be provid~_9.!n th&:gun ,P,,~ket:[,or c'fM~off and sign-off by t11e inspector. 
,.:\. ..• ,..... .__. , .. t,- ;., 

The inspector will be looking for any signs.;!)f~~~~l ~(i'!;espe_,Siclljy on critical components and surfaces as 
!f;. .t;;-~-. ~11. !;~:~. .;p:-~~~~ 

well as for anything such a<; cr~c;;l!jf~fr d~~ mate~! tfW~ght present a safety concern. Photographs will 
~ --=='i~.. -~,t; t:{ -'!$~ ~-

be taken to document un~ml~~~~~a~ or;P,~ttbtable characteristics. 

··~· v i~~~?':,. '.;~:. 1~~ '. ·v. ':'-·C-' 

TL wo~tU'~'-l:~Jic;~t~~ooh cycles: 
;;;•?n:~:. ~ }~j -~-:. ~~~~. ''~°Y~ 

.. :.~. -- ~,!- ·~ii ~i ~i-:. 
:'~ . 1~~~-- .4?' ~-· 
~ ili(Ilftf~Wlf'~sembly will be dry cycled to determine reliability due to mechanical wear as well as verify 
\'t. -~ 

'H~~¢~hg term performance and reliability of the bolt and receiver assembly. The M/700 dry cycle fixture will 

be used to perform this test by mounting the M/710 bolt I firing pin I firecontrol assembly and cycling to a 5000 

cycle level. Bolt galling and other M/710 common part failures will be noted relative to this test. 

Of particular interest in this te.<;t will be the effects of wear on the pla<>tic components in the receiver and 

firecontrol. 

For comparison purposes a new Model 700 fire control will be run in ·parallel through the dry cycle 

machine. Headspace will be checked on both actions at each 1000 round level to determine if the lugs are 

wearing excessively. Photographs will be taken at the start of the dry cycle test of the bolt lugs, cam surfaces 
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~@lm.tm.wt~n ~si C®m.~~m:w ~~. 
RE:SE:ARCH lk DEVELOPMENT TECHNICAL CENT"ER 

315 WESTR•NG Ro.-.o 
ELIZABETHTOWN. KY 4270 I 

and other critical wear areus and repeated at each 1000 cycle level. Photqgraphs of each critical area will be 

taken at each inspection level, after cleaning. Each model will be lubricated after cleaning and inspection 

according to the instructions that will be found in its owner's manual. 
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~'l1~wtWJ!'-!. ~~~ ~®~Bii.;t.n:w 1!n'I;. 
RESEARCH 81 0EVELOPt-fENT TECHNICAL CENTER 

315 WEST RtNG ROAD 
ELr'l.ABETHTOWN. KY ..d.2701 

ACCURACY TESTING: 

ACCURACY AND POI TESTING -TLW0010AF THROUGH TLWOOlOAG 

'~ 
TLWOOlOAF - Point of Impact: ·~~ .. 

1':?:C '4i 
Note: This will be a Phase fl lest only. The barrels for Phase I will not have been angula0J' stra1j£{i11iq~~· :.~~. 8~ 

The point of impact test involves the verification of the firearms !~~n'fsy~:11 ~j~\~fiBt 
potential to hit the point o:· aim. The open sights must have su~;ient a~.u;;lm~~"' in ei~~r tction when the 

rifle is sighted in at 100 yards. Random variation and/or ~~m(~fff.reii.fy: in s~!_ to shot point of impact (as 
· (.\.~,-.;.-1· 11~ ~:~f. .. ·._ 'Tf. W·~ 

well as group size) typically indicate improp:.~:.arr~~:p~o~<;~3in~~~(.f~ed af a final inspection flag in 

production. This test will be shot from th~~~t1biiMr~p;~·~ights.''j,_Shoot five, 5-shot groups from each test 

rifle. Use the same code of arnmMrmo~~r fil(point ~id~~~1gsf~hots . 
.. :.r,~~ t;c.: -~~:. ,l_SJ ,.~ 

Method: ~~' -~~. .:'E '·'.~; ·;~~ ,, .f<J' 
- .. ~~l )~~,;t~f .~... ?.~ ·~t~~r,~.6:P" 

o Certify the amitlbnition~le\fil:d for mullie velocity and pressure. 

• Pic~pr€1{Jf~.~~7~~~~ ~get . 
~>' .,:-~ • :~o. "'<i;~I 

.; f~.;;~if.\.dJ~:;t point ~~ai~Jo the -bulls-eye at I 00 yards. 

if • S!M~~~L:i#~djus,;ed to between the second line from the rear to third line from the front. 

' '~~!p aperture must have the width of the screw retaining shoulder visible to either side. 

;·· Shoot five "warmer" shots 

• Shot five, 5-shot groups 

Data Required: 

• Measure the center of the impact groups to the point of aim in terms of "x" and "y" positions. 

• Record takedown screw torque 

• Record position of slide when shot 

• Record ammunition lot number used during the test 

• Record and label any fail-to-fire ammunition 
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~~n.t.~~~~ ~5.l ~Qlm.yJ~UV lml.~b 
RESEARCH 8:- DEVELOPMENT TECHNICAL CENTER 

315 WEST RING ROAD 
ELIZABETHTOWN. KY 4270 I 

TLWOOIOAG - Group Size at 100 yards 

One hllildred-yard accuracy testing will be completed utilizing standard factory ammunition. The test 

will consist of five, 5-shot groups. Guns will be cooled after every other group. Each firearm will.\~ cleaned 

and fired with five fouling shots prior to beginning the accuracy work-up. Group siz!? will~~~~~.~~~ 
actuaJ targets and recorded. The same code of ammunition and same type of~~on ~~~.{1#'.~fe~~f~~i!lf' 
group size test shots. Ave:age group sizes must be.$ 3" at 100 yards. ,& !\'~'\ti. '\ ~t(.- ><;~t.· ., .. 

'rt. ~r,., ~~ ti_ 
Method: ·.·!', 1!~~-- '~~ .'f:; '~r:> '" 

• Certify the ammunition selected for muzzle velocit.y;¥J~~essuW, <;)\~;~~.. ·j 
-f"·'~l '!;~> ~-:.;~~ :_(~ .. ~~;L 

• Fire five, 5-shot groups at I 00 yards, tW.~f·it ~~r-'lfo~b,~cope foi\yach amrmmition type selected. Prior to 

beginning of the test, clean the,~rdifuct -~pot 5 "tdul;~~~tf\o ·~~t in the rifle . 
. i.'.~~jl1n ~· -:"~~I" ~t; ~{;,.µ 

• Cycle the safety from ~re ~safo_~verY,j§ r6$1~s~fi' 
:·~ ~ .,,.~:,~··· ';"~< lL~~'/:Tt~ 

• Accuracy shot1i£~.~hc~[ro1~'recoilirittrest" Shoulder shooting is acceptable but not the preferred way. 

D t R .. ,;r1ff\z. 1~ ''i(i.i•· it. . '4'fv. 
a a T · '!Jrr· ~t" ,tt··· ..-l\ ~ .tr- "'!~;, -~i. ~' . 

• ~f~~~lfi1e~.ure grou~pii~. center to center 

~ . • Rec~,MJ<;~~ s~~w torque 
1 ~ ~1 ~-,;;-,:,;;,<. 

~~~~t~ord make and identifier of scope 

•· ·• Record ammunition type used. 

• Record ammunition lot numbers used during the lest 

• Record and label any fail-to-fire ammunition. 

• Record any malfunctions that occur during the test. 
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n@m.tawtf!lJ~ ~msi ¢;@mp~y ~~-
AES~ARCH l5c D~V~l..OPME;:.JiiTECHNlC.-..L CENTER 

3 15 W=r RtHG Ro"o 
EU"J:ABETl-fTOWN, KY 42701 

ENVIRONMENTAL TESTING: 

TEMPERATURE & HUMIDITY""'" TLWOOIOAH THROUGH TLWOOlOAK 

TLWOOlOAH - Hot Function Test: 

'~ 

This test evaluates the effect of extreme high temperatures on the functioning perfonnqw;e of f~rums. 
- ~~\~-'-· :.~. 

Method· "'' '':: ·~:.', '3'·8.:3 
~~~· -<-~ ~ .·,· ··-~-~.. 't"'t~ ·Po~ 

• Condition test fireann and 100 rounds of ammunition of each calibe: iwa·-~{~'ati~\p~rfoTuy,. :~;~ 
hours at a temperature of 120 degrees F. (or as close to 120 degi;ees F~;~ the e\ipm~ari,1e maintained.) 

O I •Y~~ ~~~ 'i~f~ ~ ... t~ 1tt:. • 
• Test each firearm withm the chamber as follows: ~.,,\.:c',i:·'' ig1 •.;~;,,. 'Tf, \.::o" 

.! (•:· ":~- ..... ~~ -:)•l;: ,y 

Fire 20 rounds of aornunition. Wait ~~~w,~1~d~R~i!.t;illitil -~~ I o(Noonds have been fired. 

Do not perform maintenance .~m;~g u_w· 100 ~~di;}~cle: .• :'''{' :,,;·• . 
• ,;.A• )·I\ -:--,.. H.1 ·~,, •!i.· .. "I" 

Cycle the safety fro.m \1f~1 ~afe ·~~rj:~, roun~j -~~p~-- . 

The tester ~?2uld ~~ ~~ifu pr~.cti~;11-fil{<ls from the hot metal. 
· ¥1to-'- ·sro :.•- •,::, 

• After IJ2Q1I0.und.i:My,e b~n ~d througli each fireann, remove the firearms from the conditioning chamber, 
.,;,:;;.·-- .t.i~ -~·. ·r;!_~).t i-.;: :;.f-4!.. 

disfl#~;nble;'i!}_cn~ghff~ct; clean and lubricate. 
;f:~:~s.. ~1. • ~ \j_ -. 

,; ., uaurR~tmed: .i~ ·~1 
i~ ~· .. Al? 
{ ,,_ • R~m1~rature and exposure times 

7i ~.. r: 
~~~~~ord all malfunctions. 

• Record damage noted during inspection 

• Record all necessary maintenance actions perfonned 

TL WOOlOAI - Cold Function Test: 

This test evaluates the effect of extreme low temperatures on the functioning performance of the 

firearms. Shoot the fireann from inside the environmental test cabinet in the long range. 

Method: 
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a~~m~1m1n ~si GQJm.y>!!t.nV Ea«J:. 
RESE,..,s:\CH 8c DEVELOPMENT TECHNtCAL CENTER 

315 WEST RING ROAD 
ELilABCfHTOWt<, KY 42701 

• Condition the firearm and 100 rounds of ammunition of climatic chamber for at least 6 hours at a 

temperature of -20 degrees F. 

• Test each firearm within the chamber as follows: 

• Fire 20 rounds ofanununition. Wait 2 hours and repeat until all lOO rounds have been fired. 

" Do not perform maintenance during the JOO rotmd cycle. 

• Cycle the safety from fire to safe every 5 rounds. 
,i 

• After l 00 rounds have been fired through the firearm, remove the fireann from the conditioninM\9hamber, 
t'~'· '"~i 

disassemble, thoroughly inspect, clean and lubricate. ~~:~\.:c ··:;h 8.J .. 

Dot• R<g"ired: •. c. ,.,~·('' \ t·';~\~;;¢;•' 
• Record temperature and exposure times _...,., 'ft '.f~ ~h $} 

• Record all malfunctions. .~;;'~ '~\'.~··.:·'''.fL, ~.~3 "~ 
~·~.1'- ') • ").~; . ' ,,.-

• Record damage noted during inspection . r,~ _.,,, '-.::.· . ··,t~~;· 
1.~i~~t~n~ ~b)~,ri;i~-·-= ·1L- .. ~ 

• Record all necessary maintenance a~Jo~perfo~f ;~.j, ,,_,~, ;;• . 
... 4~ f·l t·~ ~~l ~\~ ...r .. ~;. .... 

,;,:.;;'"l1~J:Y ~(. ·?~~ ~~ ~:.~"' 
i;r;r. 11,... • -, 11.4.: 

TL WOOIOAJ - Thermal ~~~ijkT~b.~ 'l ,~~Ji!;,~~J' 
~~~;.,._ :,;),, ~ .. [ ,. "~ :'-'' 

··.=:!~>-< ~t\ "'I-'· "' "~ -~~ ..... ~~~t.- ·~~ •• ~~:.. l\:~ ~j:n 

lfris tdi'¥~:evu.luate~l~ effects of large temperature changes due to expansion and contraction 
·i}r.' .. -~f . f§: 'f~. ~!'.:}: 

, ~~'d'ffrurel~· ls of 111?all~ and non-metallic components used in the Model 710. The sample rifle will be 
•' ~ f-
if altcrn~ ~~9.l~'-'between a temperature of 120°F. and -20°F. for at least 3 complete cycles, brought back to 
'l - t,_ 

~~R~~t temperature and test fired in the test jacks for 200 rounds to evaluate both function and safety related 

characteristics. 

Method: 

• Shoot sample rifle in test jack to determi.ne rifles malfunction characteristics and rate. 

• 

Do not clean rifle 

Place rifle in freezer that is pre-set to -20°F and leave undisturbed for at least 24 hours. 

At completion of 24+ hours, remove rifle and immediately place in the pre-heated test chamber at a 

temperature as close to the + l 20°F as can be attained by the equipment. Leave rifle undisturbed for at least 

24 hours. 
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RESEARCH.& DEVELOPMENT TECHNICAL CENTER 

315 WEST RING ROAD 
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• At completion of at least 24 hours, remove rifle and immediately place in the freezer. 

• Repeat this cycle for a minimwn of three complete hot and three complete cold cycles. 

• At the completion of the finaJ cycle (the heat cycle) remove the rifle from the chamber-and allow cooling to 

ambient temperature - a minimum of six hours. 

11 Inspect the rifle for any indicafions of damage due to the thermal cycling. 

• Return the rifle to the test jack used at the start of the test and fire another I 00 rounds recording malfonction .. 
types and rates. ·~3}_. 

-:H'-.. ::i, 

Remove the action from the stock and examine the rifle for any obvious signs thq~ the J~~aJ c~,1}8ji~ 
..;., ·~ .·.. ~--;. ·~ --1'1':.., 

• 
affected the parts wilt special attention directed at the metallic and n.w;WiiJ-iau'EJh in~1~~%~~~~1f6~ 

-··~· ,,. ~ ... ~- ··~· ' 
cracked parts and for signs of material creep. , "i~- .r,;· ·f~{,_ '~. :~~ ·. 

Data Required: ;":~/2,,;;±· i~f~\~:~~:~~~ ~~ '~ "" 
• Rifle serial number 9· _-c1 ·~:; ''\i(tt'~. 

• Cycle time for each test condition ·;ifif~';:;;-H1ti ·\~1)f.''' ;~i .. 
.. ~~~ ~~. -:'fj! -~l~ ... ~J_!~ 

• Temperature records tliro~fil ~ J~{;le. lfJ~ t~if?~ feature 

recording device for trik ch~b,w.¢ -~~, ;~t..,;~-:b:J~f . 
on the freezer and a temperature-

l';~ :i\\ ~H>- ';o, :r_c. 

• Maltu:l~.~t~"~ t~~,;.'~ t~es 1jp,th pre- a00 post thermal cycles. 
-~,:> ... ).';,~·- .j!' • .,;_3,. •\;, "li 

• Obj~atiorl~;xn~ ori'~s,\5reep or other noteworthy items. 
. .,,.- 'i!- '\1:: ·•. ~~J'' 

·''IC~~j' 'Oi '.~· ... 

~ r -~:~~~"'" ! Hum;d;!J'. Fundfon fot' 
\I ,:.; 
"·\. ;.'1;~ 

-~~~~~~­
Method: 

• Shoot the firearm from inside the environmental test cabinet in the long range. 

• Store the gun and ammunition for a minimum of six hours at a temperature of+ I 00°F and 80-90% Relative 

Humidity. 

• Shoot 100 rounds and record all malfunctions or other unusual events. 

Data Required: 

• Record temperature and exposure times 

• Record all malfunctions. 
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• Record damage noted during inspection 

• Record all necessary mainterrance actions performed 

DEBRIS TESTING-TLWOOlOAL TIIROUGH TLWOOlOAN 

TLWOOlOAL - Dynamic Sand & Dust Test: 

. ~r.~. .i;;~i.. 
This test evaluates the effects of blowing sand and dust on fireann perf°.!¥1~,e, btK ili6~~st..,~J!r.;. 

·r•,- ... · "Tu. ~~f.~f.t· 
conducted after the firearm is removed from the sand and dust envir~,~~,t~se ~i saif '·~an~a g"ust 

. ., ,.. ~- -~-mixture used in the Sand and Dust Test, .. -• ~~. ~r,, m .~; 
(See Tabfe No. !.) r:;~o_;fft• ,f~~~~~J~. ;~~ ~" 
Method: -···~·· .,..,:· .,"'~.\ ::;~ ;;;w 

1."-~~~:_;.;.\~j~ ~~~ ·.t'P'. ~:1.r 

• Clean and lubricate one test firearm,&1o~f?se tM~~~ wi~,:~p~'-
• Close the bolt. Set the sa~%~t¥ie ~FE~kositiortiljui$>'ili{firearm using one primed case. 

Expose the firearm as ~ .. llo'\;\k. · ... ;t2' ~'.t, -'!~~- ., Jft 
• ~~··i!l"f::itv:'.. ;:;~ ....._,,.~~~ . 

.. 1:.i; ·. -~ ~~~{'!:>" ~, :;, ~!-~ .. 

• ·Place t.hfuM~eatlff~yie ·~~ntJfa1f the boi,' and fasten the box lid. 

• . Aft~ffJ?';i~~~ ~~~'ftl~~,w:, air, remove the lid, and turn the firearm upside down in the box. Replace 

• if'~S\i':lfue ~and re~t iJie sand and dust blast for another minute. 
.. l~h Jg 

l • R1?foVt;,tJtiqrun from the box after first attempting to wipe clean the fircann with gloved hands. Clean 

\1~~~s as much as· possible by blowing the rifle with compressed or shaking the firearm. Carefully remove the 

tape from the muzzle. REMEMBER IBAT THE RIFLE HAS A PRIMED CASE IN THE CHAMBER. 

• Take the rifle to a test jack in the short range. 

• Place the Safe in the fire position and attempt to fire the round. Make one attempt only. If the primed case 

does not fire, carefully open the action and remove the primed case, dispose of properly. 

• Load the magazine with live rounds and fire a full magazine from the firearm while in the test jack. 

• If firing is unsatisfactory, attempt lo fire with a clean magazine loaded with clean ammunition. If repented 

malfunctions make it impossible to fire all of the ammunition, field strip and clean the firearm in accordance 

with the applicable operator's manual. Then attempt to fire the remaining ammunition, (from a box of 20 
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315 WEST R1NG Ro"'o 
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cartridges.) If repeated malfunctions make it impractical to fire the remaining ammunition, stop the lest. 

Cycle the safety from fire to safe every 5 rounds. 

• At every 5 round interval verify the firearm is not loaded. 

• Close the firearm as if to fire it and put the safety to the SAFE position 

Pull the trigger firmly (I 0 lb. maximum) - firearm must not fire. 

• With the finger off the trigger, move the safety to the FIRE position - firearm must not fire. 

• Disassemble the firearm over a large white pape; and weigh the amount of debris present iJ;.~e main 
. ~~~·'· ;~i 

mechamsm · · ;~: ·:~::, ·~~. EJ:J • 
• ~, \~ ;;.> V%, ~~~ , -i .:;!.t~ 

-.:~-.• ~~.,~.r.~/-t.·.·_1_;··.-:'.,·.· .. 1 ~,.- w ~!.-·~"":.1'-'- ·~- -~ ~i;~~ ·--~ ;-- . .. ~·. J~:·~~· -~. "f•~ 
\t, ·,\ 

Data Required: 

Record malfunctions. -~ ~\';. m -~: 
• Record number of rounds fired. .!'.~~·?:·;':ft~ ~"~J.~:;.~~~ ·}~b ~ 0 
• Record weight of debris found in the gun. . ..... ;•;:r.;-._ '!;2, . ,•;;::-.\ \i ·~~1i 

... - .. ,.. ~·)o o;;r, .•. s .. · 
• Record any firing of the firearm wi!)Jput~e,trigg~.oc)Bg pul!~i ·;~;. 

. .<-r& ~;~ Ji:~ .~~: ··:~) .... · .. :a~~~~- .. 
• Record any misfires. ..;s~W" ·~ ''.!:.. ~,; -~"!,,.;··-

~~. '.~~; . .& ~;~, 't;_ '" _;,;~! .... 
;·rn ~ -·i~·-~·- ::;;-, 'ii';}/',,. 

.. '3:i;:.o ·;;\ ~,,_5l, . \~ ,~· 

TLWOO 10~,,f;J.j.- S~fft~a~, & ~,ust Test:"'· 
•:J;;I'""' ,?.'!:~ t!--.:. • r.'~l ·a.~. l,'l ,.i .ifp• ·~~~ -~: -~~)o~'~ ~; 

~ ~ •:t:: '°i:t~lfi) 

,~,!~'ii~~ 'is test i~h~\~..econd-~f two that evaluates the effect of sand and dust on firearm performance, where 
; ~I,. . 
\, the te~ ~·:~!ctlnducted after the firearm has sand and dust directly placed in the action. Thus, an exposure 

' ~m~ot required. For Sand & Dust composition see Table No. I. 

Method: 

• Clean and lubricate one test gun to the procedure supplied by the design team. 

• Remove the bolt. Set the safety in the SAFE position and verify that the firearm is unloaded. 

• Record the weight of one level tablespoon of debris mixture. 

• Expose the fireann as follows: 

• Place the firearm in a shooting jack, bottom of rifle up, and apply a tablespoon of sand in the firecontrol 

mechanism from the bottom. Tap the firearm three times, in the middle of the receiver, to jar the rifle and to 

assist getting sand into the mechanism. 
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• Turn the firearm to its nonnal upright horizontal position and apply a tablespoon of sand and dust to the 

top of the fireconlrol mechanism from the top. Tap the firearm three times, in the middle of the receiver, to 

jar the rifle and aid sand getting into the mechanism. 

Replace the bolt. Wipe away any sand that prevents the bolt fiom closing. 

• Load the magazine. Fire a full magazine from the firearm. If there are repeated malfunctions, attempt to 

fire with another magazine. If firing is still unsatisfactory, attempt to fire with a clean magazine, container, ,, 
etc., loaded with clean anununition. If repeated malfunctions make it impractical to fire the ~maining 

f~r-. t~:i. 
ammunition (from a box of20 cartridges), stop the test. ";!( ~:':\!\~::~ -.. ~. 8 , 

• At every 5 round interval verify the firearm is not loaded. ~,.:?fffi \~ ::-.~.~~-J~;;?.~~.~.~~1if~1:;, 
-:Ji~!··,_;c~} ~C-1 .. ~ ..... t,l~' 

• Close the firearm as if lo fire it and put the safety to the SAFE positidtR .. ·1~ ~.. ·)\ 
~- ~:=.~ ·~fi-~ ~~. ~ 

• Pull the trigger firmly (l 0 lb. maximum) - firearm IIl,~JJ!Sit r~-r~\~!.;:, ~:;1, "q1 >!P 

• With the finger off the trigger, move the sru.'._~~~Io tli.ifI~~pPsi~£>J°-~~ must not fire. 

• Carefully disassemble the firear~ o,yer i@~{~·h·~~oNill~ pa~r'ti'hd weigh the amount of debris that 
. • • • !J'6 -t~.\ ~~:: . :~i~ ~ .. ;~~~ 4~-!~;J~!. 
finds its way mto the mwn.~~msm. are~ t'.i -~~~I"',.. 

'ij'< ·~h "'rt* ,~~ ~,.-.ift 
IOI>"\\""•~. ·i1 

. ~·- ~,~g;~~.:i. ,~,~ ~ -~." 
:, 1: i ·(}' ·;,;; 

iU ~~~ . -$~ 
~ ~ ~ ... ::~::i.~,. 
\I, r· 
~~~~~~l 
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TABLE N(l. 1. COMPOSlTION OF SAND AND DUST MIXTURE 

(by percent particles, by weight, retained in sieves) 

Sieve Siu (US gage sieve no.) Percent of weight 

20 

30 

45 

60 

retained 

3 

s 
17 

14 

• Record weight of debris found in the gun. 

• Record any firing of the firearm without the trigger being pulled. 

" Record any hang fires. 
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Particle Size 

(microns) 

l05to 149 

74 to I 05 

44 to 74 

less than 44 
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This test determines the effect of "field debris" on fireann performance, where the firing is conducted 

after the firearm has field debris directly placed in the action. See Table No. lfor field debris composition. 

,< 
Method: ~1, 

~~~~- ~\:~· 
Clean and lubricate one test gun to the procedure supplied by the design team. ""! ~~: ·~,:.'.,. '~~, EJ::5 •. 

-<:'<. ~ ··l :14. ,1... ~-~ .... 
• Remove the bolt. Set the safety in the SAFE position and verify that ~e ~~1s utl~adi~r~-~~~ ~1~,;;i:".· 

• Record the weight of one level tablespoon of field debris mixture per ~lowin~~~able. i.t•. ~t 
~..}..:., .. !~~ ·~t. ~· ·c 

• Expose the firearm as follows: _,,;,)'· ·%f:t~~:" 'Of~, '~~. '" 
,·::--~~-::~ ~n ··-:-!·~~'" :-~.f~ ~ 

• Place the firearm in a shooting jack, tum b~~2~. si~up, ~~ appff a ~poon of debris in the firecontrol 

mechanism from the bottom. Tap the frtl{ti'ful"~. tiif~S'.' in ~ ['6iddle of the receiver, to jar the rifle and 
rn. ~s·. r-1, ~.~-.z. "',;-~fr..! . 

aid field debris getting into .~~ch'~@srfi~;~ ~~ :~$~{;;.'" . 
~~;.~ r ·t,t.: t.~ 15~ tr 

• Tum the fire~tto it1~~~W?~ht ~~z~~~~sition and a~ply a .tables po.on of field debri.s to the .top of 

the firecontrol~~!'~ ~the top.~1t'ap the firearm three times, m the middle of the receiver, to Jar the 

rifle.dJ%~~·~e ~~.b~W.mi~~"lh10 the mechanism. }f. -~,_ ~::1"~· ~r~i 

_. {";i;~b~~/il:t away aij} d~ris th~t prevents the bolt from closing. Clean parts as much as possible by blowing 
·1 ~~ .;{% .. i~i sh ' ,;Q.r.,w/{91ng. ~ 

i I ·"!<;.<·•· . 
1 '~~~~ffe a full magazine from the firearm. If repeated malfunctions make this impossible, attempt to fire with 

another magazine. lf firing is still unsatisfactory, attempt to fire with a clean magazine, container, etc., 

loaded with clean ammunition. If repeated malfunctions make it impractical to fire the remaining 

ammunition (from a box of 20 cartridges), stop the test. 

• Cycle the safety from foe tq safe every 5 rounds. 

• At every 5 round interval verify the fireann is not loaded. 

• Close the firearm as if to fire it and put the safety to the SAFE position 

• Pull the trigger firmly (I 0 lb. maximum) - firearm must not fire. 

• With the finger off the trigger, move the safety to the FIRE position - firearm must not fire. 
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• Disassemble the fireann over white paper and weigh or measure the amount of debris present in the mai11 

mechanism area. Debris should be removed from the parts for weighing. 

Data Required: 

Record malfunctions. 

• Record number of rounds fired. 

• Record weight of debris in the gun at the conclusion of the test. 

• Record any firing of the fireann without the trigger being pulled. 

• Record any hang fires . 

Table No. 2 - Field Debris Mixture (By Volume)''il 
~.i. ~~· 

MISC. TESTS - TL WOOlOAO THROUGH TL WOOl OAP 

TLWOOIOAO - Rain Test: 

-:~t.~·~r/l 

I part 

2 parts 

I part 

I part 

Use Standard Remir:gton Rain test procedure using the Salt Fog Chamber. 

Rifle must function without any safety related malfunctions. 
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For any non-metaJEc components in the M/710 that have not previously been tested for the effect of 

solvents, use Remington standard procedure to solvent test these new components. For some components 

where there is not enough material in one gun to properly test the sample, secure additional components from 

Design to complete the testing. Ifthere are components that require testing then use the following pQk:edure: 
·~r ·;.S: 

Tests will be conducted in accordance with ASTM D543-87, which calls for 24-WUr. imrrllsion in 
·~ <:· •:.~, -''·DJ . 

solvents followed by a property evaluation. Hardness or stiffness is the p~~Rf,w'!fue~~ed ~%.:~~~( 
quantitatively or qualitatively (where quantitative measurements were ~ti~i. Sol~~t eJects in~polymers 

range from no effect to complete decomposition. Parts ~&~bs~~9.~vef~ maf,~enn~i{y discolor, crack, 

craze, or otherwise display failures. The parts also mlfXl~~P!{: t~~·~~iY~nt wtf'en immersed and yield the 
_,•.l:r.!:•. ....... ~~ ..... ' ·!-l ~· 

solvent back when exposed to air with UB(~bi"~.ip~·'¥1iangei~pier than temporary modulus (stiffness) 

reductio~. To support this obser;va):j~n:t\is 1{~en hel~I 
0

~f.XI?~Te parts by their amount of solvent uptake, so 
.i-:,'1~. '.f,. ··,·.i- ?},, ~~ 

that the large solvent upt*i-: Pi&s c~be ~re~~i;Mfr examined. 
:.~ ",);1>. • ~:f,~·" ~~ iV~~~;'h7 

The recei~~~qsert '~_II iw.;~pecifica1Jy tdfod for this DAT. 
~~;~i:: ·~. ~;~" ":i-l ~;;~ 

Method"i!~''"' "'~""- ·~, -.~,h ·~; ~,,l 
"-'='-='"-=I:}(' ·!.~. tr·. ~-~,· "'~\ i~~ 

~~! -~- ~'. . \®1 
i''·!~'i;,1Qb@.n untest~ d(em1cals: . •. ~~ ~ nJ ~-. 

~) - • -~.C~.~\~,?,t~in h;;,mness readings on the test specimen(s). 

1 <,~ P,4be the specimen(s) in a container so that they are completely covered by the solvent. Leave at rest in the 
. ~·~·;r 

'·-•·· container for 24 hours. 

• Remove and wipe the specimen(s) until they are dry. Weigh and obtain hardness readings on the test 

specimen(s). 

• Leave the specimen(s) lo air dry an additional 24 hours. Weigh and obtain hardness readings on the test 

specimens. 

• The list of solvents, lubricants and production chemicals commonly used with and around firearms is found 

in below: 

J.R.Snedeker 

Remington Oil 
Remington Bon: Cleaner 

Page 51of62 03/31/00 

'\ ' .• ' I 1 I I ) . ~ I ~ t : I! 1 I i ! i '·., I ! I. l i Revision #2 

ET07382 

Confidential - Subject to Protective Order 
Williams v. Remington 



i 

I 
/ 

R~D!t.i!.R~@ta ~s ~~et.aw ltn®, 
RE::S£"'J:JCH 8r DEVELOPME:NTl°ECHNICAL CENTER 

315 WEST RtNG ROAD 
EUZABETKTOWN, KY .<1270 I 

Break Free Bore Cleaner 
Birchwood-Casey Gunscrubbcr 
Remington Action Cleaner 
Hoppc's Oil 
Hoppc's #9 Solvent 
TPC Solvent 
LP- I Lubricruit 
Thin Filrn Lubricant 
Steel Guard 
Molycoat Paste 
Molycoat Powder 
Cobratec 

Data Required: 

• Record part weights before and after test. 

• Record part hardness before and after test. 

will be performed according to SAAMI Technical Committee procedures. Magazine capacity will as well be 

according to SAAM! procedures. After each series of test, the primed case will be discharged to insure validity 

of test. This test will be perfonned on a sample of four fireanns (for Phase I) and six firearms (Phase II) of .30-

06 calibers only and six rifles of .270 caliber when available. 

Method: 

• With the firearm safety in the SAFE state, the firearm shall be capable of passing the below test criteria for 

drop testing from a height of four feet onto an 85±5 Durometer, Shore A, rubber mat, one-inch thick backed 

by concrete. The mat and concrete shall be large enough so that when the gun is dropped it will fall and 
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come to rest without interference within the perimeter of the mat. The four feet shall be measured from the 

surface of lhe rubber mat to the center of gravity oflhe firearm. The center of gravity shall be determined to 

fill accuracy of± one inch by any recognized method for finding the center of gravity of fill irregular shaped 

object. The primed case shall be discharged following the drop and a fresh primed cartridge re-chambered 

prior to the next drop. A "fresh" firearm may be substituted into the test at any point. 

• The firearm or firearms shall be dropped in such a way as to strike the rubber mat surface once in each of 

the following attitudes: 

continuing test. 

Data required: 

• Record whether or not the firearm fires an empty primed case of its designated cartridge when tested in 

accordance with this procedure. 

• Record round level 
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TLWOOJOAR - SAAMl Jar-Off Test: 

The objective of the jar-off test is to simulate the abusive impacting (bumping) of the firearm against a 

hard surface with the fireann in a condition of maximum readiness. With the firearm in the ready to fire 

condition, the firearm shall be capable of withstanding ajar-off shock equivalent to being dropped from a height 

of 12" inches onto a l" thick 85 Durometer (Shore A) rubber mat backed by concrete. Trigger Pull ~ight will 
,.~... 7~~. 

be adjusted to minimum specification. The test will be perfonned according to SA.AMI Te~~ C~igee. 

procedures. Magazine will be loaded to maximum capacity with d11II1If['-'-:n'iiiind!~ccoi~Jpff1~\ §<~" 
• 1 £)~~· ';~~ \ifJ. ~~~· ~· ·~:. ""~ 

procedures. A fresh primed case will be chambered prior to each drop. JWer eadfldrop tlJ5:. ptj}ned case will be 
-~ ·t~. ~i'..~ ~1\ -~ 

discharged to verify its validity. This test will be perfor:~B~ a ~~.~f.~~~~ade di) of .30-06 caliber. 

Method: .. _-:,,~ .. , -~s ,r,;~1 ,:;ll ''.¢1t;~1~. ,y 

" With the firearm cocked and the safety itJ-Jth'el:-~ p~tlon the fi~rrn shall be capable of withstanding jar-
... ~~ '1+ \fi: ~%~:. .. .1:.:;i°~ 

off shock equivalent to be,j,~!lfupfi.~~ ~ a hcJ$tht:~~1ve inches onto a 85±5 Durometer, Shore A, 
",:- ~u ·-··.. ,1$1 . 

rubber mat, o:~~inch 't!c~~~~~~ by.~n~~~'.~ti'he mat and concrete shall be large enough so that when 

the gun is dro~Jr wilt raw.within thd,,perimeter of the mat striking the mat once. The twelve inches will 
.-r.!;~}).~:i:. ~~ ~ ·?{~-~~ -f~. ~~. 

be ~sure~'fto·~ the~ur:Gice lo the lowest point on the firearm. As an alternate to free dropping, other 
~r ·r:- ·~:·-, ~i-:'~ 

-~ f7':.Ri~~e"ods .may
1

We ':~bstituted if they provide. equivalen.t impact characterist~cs. The primed case shall be 

~ d~d~~J~·ftowmg the drop and 11 fresh primed cartndge re-chambered pnor to the next drop. A "fresh" 

'13:,., ~arm may be substituted into the test at any point. 
~~··#f!' 
. ~,,.~ The fireann or firearms shall be dropped in such a way as to strike the rubber mat surface once in each of 

the following attitudes: 

J.R.Snedeker 

Barrel vertical, muzzle down. 

Barrel vertical, muzzle up. 

Barrel horizontal, bottom up 

Barrel horizontal, bottom down. 

Barrel horizontal, left side up. 

Barrel horizontal, right side up. 
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Tests shall be conducted with the trigger pull force set at the minimum force specified, with engagement set 

to the minimum specified, and with the firecontrol lubricated per the owner's manual. 

• The test shall be conducted with the magazine or clip fully loaded with dummy cartridges and inserted in the 

firearm. 

• Parts breakage or other damage as a result of drop testing does not constitute failure as long as the empty 

primed case does not fire and the firearm can be unloaded safely after each drop. More stocks are required 
,I 

than the amount of test guns to nllow for breakage due to the drop testing. If a stock crac_ljp. - rept1ke before 
~'Ji... -~.1:i 

continuing test. =t1 < · ;~<;; ·~:.. tu ... 
Data require<l: . ,,~~,~~r!.°' -~\ ~;!.'Y;~~~!J~~1~;i]!.+"' 
• Record engagement and trigger pull. ".0· '~~ 'ft ~) Jt 
• R~cord whether or not the firearm fires an empty .Rri.frietl ~(~iit,s''~esigna~ep cartridge when tested in 

.! ~.,·· ~:~-, ·-;,~t~~i-- .>-' 

. ~::::: :::,~:::,,::';~~;i~tb ~("';1~~;~:::,., '\ 
TL WOOlOAS - SAAMI 8\tafi~~t: "~~ ~~w~~~; 

~.ti; . , tli!,q \-• , 

.~;,~),~\- 11tq\i~,J\ ~rt~~ :f. 

· . #J~ test'-~H~~(! ~d~ted~1iccording to SAAMI Technical Committee procedures. The fiieann will be 

{ if'~f~Wed \}!1e "S~CJfying" condition and dropped from an upright position with its butt resting on the surface 

~ t ofa I~tli~85~urometer (Shore A) rubber mat backed by concrete. Trigger Pull weight will be adjusted to 

~~l~~m specification, Magazine capacity will as well be according to SAAM! procedures, The firearm shall 

be tested (dropped) on both the right and left sides. After each rotation, the primed case will be discharged to 

insure validity oftest. 

Method: 

• With the firearm safety in the SAFE state, the fireann shall be capable of passing the below test criteria 

when allowed to fall freely from an upright position with its butt resting on the surface of a 85±5 

Durometer, Shore A, rubber mat, one-inch thick backed by concrete. The mat and concrete shall be large 

enough so that when the gun falls it will come to a rest without interference within the perimeter of the mat. 

The firearm shall be tested so as to fall once on its right-hand side and once on its left-hand side. The primed 
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case shall be discharged following the drop and a fresh primed cartridge re-chambered prior to the next 

drop. A "fresh" firearm may be substituted into the test al any point. 

• Tests shall be conducted with the trigger pull force set at the minimum force specified, with engagement set 

to the minimum specified, and with the firecontrol lubricated per the owner's manual. 

• The test shall be conducted with the magazine or clip fully loaded with dwruny cartridges, inserted in the 

firearm. 
~ ~ 

• Parts breakage or other damage as a result of drop testing does not constitute failure as Jp_ng a.Si~e empty 
t.-<"1:0 '\.'.,i:i. 

primed case does not fi:c and the firearm can be unloaded safely after each dr:;g. ~~ore ~j>~,~~~t.:. 

than the amount of test guns to allow for breakage due to the drop t~f\~ltf stoc~rac~·,.;.?epl~~J@rore 

o .. :::~;::g test. ,4§'' ''"t~~" \ ~~' M 
• Record whether or not the firearm fires an_,;gipty~~rimt,;P,~as~~9f i~i®~ignated cartridge when tested in 

accordance with this procedure ... !.~~ ''~r1:;::i;.·'11 f:~/, ~~t'-''_,,,,,..; ~\ 
• Record round level on the~ '~t, 'i);;. m :~~j{l::.·· 

i.?h, ~;~\ \\~f'f'F$ ~,~ '~-:?.~~~fi . 
TLW00~3~T'.;~1pi!~j,,S~~ Jar-Off!J'est: (for Information only.) 

.:ii·· ·~,. t~. h-(~~Q ~ 
~ ""$? ';":f~' tr.:i. ~ 

, ~f~~ni\:.~~ ~ith the _fflte~t~lo e.st;~lish design margin this test simulates the abusive impacting (bumping) of the 
i.\ ~.~ fr 
{ t fi~ a~~.t:#'hard surface with the firearm in a state of maximum readiness under conditions more severe 

~~~.f}fe SAAMI recommendations. This test will be performed on a sample of six (Phase II) (or the number 

available after performing the std. SAAM! tests) firearms. 

Method: 

• With the firearm cocked and in the safety in the FIRE position the firearm shall be dropped from a 

height of 18 inches, 24 inches, and 48 inches onto a 85±5 Durometer, Shore A, rubber mat, one-inch 

thick backed by concrete. The mat and concrete shall be large enough so that when the gun is dropped it 

will fall within the perimeter of the mat striking the mat once. The distance of drop will be measured 

from the test surface to the lowest point on the fireann. The primed case shall be discharged following 
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the drop and a fresh primed cartridge re-chambered prior to the next drop. A "fresh" fireann may be 

substituted into the test at any point. 

• - The fireann or firearms shall be dropped in such a way as to cause it to strike the rubber mat surface in 

each of the following attitudes: 

• Barrel vertical, muzzle down. 

• Barrel vertical, muzzle up . 

• Barrel horizontal, bottom up 

• Record engagement and trigger pull 

• Record whether or not the firearm fires an empty primed case of its designated cartridge when tested 

in accordance with this procedure. 

• Record the round level on the firearm 
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TLWOOIOAU - Extended SAAMI Rotation Tat: (for Information only.) 

· 1 Witl1 the intent to establish design margin this test simulates the abusive fo.ll of a fireann when left 

leaning against a vertical surface under conditions more severe than the SAAMI recommendations. lllls test 

·~~( will be pcrfonned on a sample of six (Phase II) (or of those still avn:ilable) fueanns. m 
.. ~~' L~~-

Melhod· \~'1\ ;~~. 
. . .. .-: :t ~.::: ~~:>T:;. ~k 8 3 . ~.~ 

• ~ith. the fueann safety in the SAFE state, ~ fi~. shall. be. ~~~;·i[~l the'.jf~\~,, ~;t:· ' 
cntena when allowed to fall freely from an upnght poSitwn with lls\~ptt resqpg on ~.sti!fnce ofa tiled 

.. -~ ·~~. -:t~ ·,;ft ,."'~ 
floor backed by concrete. The firearm shall be tested ~:;;8J! to~!:f;1:~~:~ its ri~t-hanfftide and once on 

-~· '>!- ... : .. . ,.. ~ .... : 
its left-hand side. The primed case shall be disc~e<i fo_~!~~.8 ~t@p and·~ fresh primed cartridge 

rc:-chomben:d prior to the next drop. A·A'Jl6&~;-f;i~tilil'y< be s\lbstim~· into the test at any point. 
~ .... ~~ "·1'5 -~. ;;'•~ 

• Tests shall be conducted wi~·t,lte'~~null fo~ ~~,#¢;'&tkmwn force specified, with engagement 
r:t•f\r iJ'- -·.f. er ::/oii.,,,.,. 

set to the minimum~pee~~ ~ ~ ti{~p+I ~11 lubricatcd with Rem-Oil. 
. ~ l).: ,,,.~1·i~ :Z. ""'' ""'~ ... -n. 

. • The test sha!!:.,~ co~ct~~lh the ~agifii'~e or clip fully loaded with dummy cartridges, inserted in 

j ~·:fiffil¥m. :~: ·lj~i!·,~;~; r~~~l . 

. if'.is;blf ~~ breJt:'~ti~~~~~~~e as a result of drop testing docs not constitute failure. as long as the empty 

1 p\fimed c;s¥' docs not fire and lhe firearm can be unloaded safely after each drop. More stocks nre 
~ ~~ri~~·:-::--~.t.tt 

'f.}·,. j1,c<1u1f&fthan the amount of test guns to allow for breakage due to the drop testing. If a stock cracks -

I ~#tF-' replace before continuing test. 

Data required: 

I 
i 
,j 

• Record whether or not the firearm fires an empty primed case of its designated cartridge when tested in 

accordance with this procedure. 

.. Record round level of the fireann . 
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TLWOOIOAV - Extended SAAMI Drop Test: {for Information only) 

With trre intent to establish design margin this test simulates abusive dropping of the firearm in 

conditions more severe than the SAAMI recommendations. This test will be performed on a sample of six (or of 

those still available) firearms. 
~i1 

Method: ~•>;,. 
r~~ -.-;1, 

• With the firearm safety in the SAFE state, the firearm shall be dropped fro'._11:.f,a ~-ight 6:{i°~fIJ~ ~&li:.~~~, 
onto a &5± 5 Durometer, Shore A, rubber mat, one-inch thick bac~.ed,\pffe~~~ret~lTh~lJifit'iJ{~:fifil~fu-te 

. ":~\ t;1 1~ .. ,, 
shall be large enough so that when the gun is dropped it -1'l~!l falTfFd co~~ to re~wi!llout interference 

.,, .o.~- ~,.,..., •_ .. ,.. ilr:-o 

within the perimeter of the mat. The drop hei~-~?~~Jll)e ~ll.f~f~m th~Jurface of the rubber mat to 

the center of gravity of the firearm. Th~·~~_ntef~gf_ &ffiYfty ~jlll -b'i\~errnined to an accuracy of± one 
:.~-:;:;~· ...... !:;~.... ~P.:::~ I• ~:J 

inch by any recognized me0?d8>r ~~ing th.9y,ei%r o~F~il-:YitY'·or an irregular shaped object. 
,._:'°?~ :.}·. t·.1;, ~~t .•.\,......:....h: ... :·1· 

• The primed case shalt~~sch~d f~~owin~~e ltr6pand a fresh primed cartridge re-chambered prior 

to the nex.t drop. ~~ .. ~~~nii.'ka·~~iff~~ituted into the test at any point. 
•i:t ~~ ~g~ .. "\".:• ,. -

• Te.db,f,tf,~~~~;-;. T~ fi~rm or rii{:arms shall be dropped in such a way as to strike the rubber mat 
~i".1? .... :?.~~ ·~G. • ~~h '\j ~,~l 

. {~~face ·~e~. ea~hi~~ihe~'tollowing attitudes: 
-~U.~t· :,-:,. l~~ ·-· . 

. :~ · , __ W -~~ -~· \Barrel vertical, muzzle down. 
~~ ·1~}'.1- .pi. 

'Ef, ~ ~;"~~'·:~<i-;::t'~ • Barrel vertical, muzzle up. 
1~ ' &< 
~i~~F • Barrel horizontal, bottom up. 

Barrel horizontal, bottom down. 

• Barrel horizontal, left side up. 

• Barrel horizontal, right side up. 

" Tests shall be conducted with the trigger pull force set at the minimum force specified, with engagement 

set to the minimum 5pecified, and with the firecontrol well lubricated with Rem-Oil. 

• The test shall be cor:ducted with the magazine or clip fully loaded with dummy cartridges and inserted 

in the fireann. 
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• Parts breakage or other damage a~ a result of drop testing does not constitute failure as long as the empty 

primed case does not fire and the fireamJ can be unloaded safely after each drop. More stoclcs are 

required than the amount of test guns to allow for breakage due to the drop testing. If a stock cracks -

replace before continuing tesl 

Data required: 

• Record whether or not the firearm fires an empty primed case ofits designated cartridge when tested 
,;:-~ 
i;_~ .. 

i~~~-·- ;~1 
~ ??;: . ~{~~- \~; 83 

in accordance \\ith this procedure. 

Record round level on the firearm . • 
~' }d:?~i ·\.:,,. ~.~.:.,:~l;i•'.:?l~~~l~~J~~f?i):J:~ 

~E. (,~'"-~L P· • " 
INTENTIONAL ABUSE-TLWOOIOAW THROUGH TLWOO:ffit-Y "ti~ ··\t ~~" $-l 

, .: .. ~~~ R?·'·, ~1 .. ,. "::? t ~.: 
Note that {or all o[ the following tests, the roumfi:Ure to bMioa'ite(f~pwte/VShnd the test setup shall 

.• . -' .... -\~;\~ 

have tlte capability of unloading live rounds.~ i'(yq,wi~d. ir 

'"~._,,w:~i": if~·~~~~ .]l ,~~~~-0J}:.:;,'(, ·:~, 
TLWOOlOA W - Pierced J,1rilller Test: '7;i ,,, J.ft . 

~Ate• "T\ .,!e{f:~~ ·,~ ~b~-12W 
FfW~tlils~~s~~TI'ting~,in \~k!JI be alt~red to have a "wedge-shaped" point. This type of firing pin point 
.if =~'f)- tt. {·~r· .. ~ ,~ 

f!~~~~ld Q.foduce a:Wei~~~ prftffi!r when fired. The purpose of piercing the primer is to allow high-pressure gases 

//" to ~~ca~into t~~ctlaii and thereby determine the effect of high-pressure gases when dumped into the bolt, 

t. mag~e -b~~ifu~ receiver areas. Al! standard Remington high-pressure ammunition safety procedures will be 
.. k .~.., 

~~~r this test. A standard round of .30-06 ammunition will be used. 

After firing the rifle will be ·examined for damage. Photographs of damaged components will be taken 

and kept for record. The rifle will be tagged and saved for possible future review. 

Method: 

• Position firearm in test jack located in the "Blow-up" room with the muzzle through the port. 

• Set witness paper at the rear of the action perpendicular to the bore. 

• Locate witness paper at the approximate location expected for the shooter's face. 

• Set up the High Speed Video to tape the firing test. 

• Fasten a lanyard around the stock and run through the trigger guard in front of the trigger. 
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• Load a standard factory .30-06 round into the chamber, and carefully close the bolt. 

• All personnel are to leave the room. 

• When ready to conduct the test start the high speed video and pull the lanyard. 

• Carefully examine the scene looking for any broken or missing parts, holes in the witness paper etc. 

Data Required: 

• Rifle serial number . ,•. 

• The condition of the witness paper . \~. 
~~ri.. \~ 

N f b k 
. . ... ~:;: ·~~>:. .. ~~a~ 

• otes o any ro en or m1ssmg parts. ·"' "~, ::.·~ -~.. ~~- ·;:t~'' 
..,.;t'i'.' .. ~ "· ·"''~l.i!h ,/;~I;! 

• PhotogrnplIB ofbmlren o<m;,,;ng J>ID1'- 'l('·1~~~ '~" j''0 

'11' ;- . 

TL WOOIOAX - H;gh Pre"ura y.,,, _,,,;f!'•iii~,. 1c::~, '::~\\)[~ , 
The rifle will be tested to I 20,0QQ ps~,. 1he pilfpo~;.of tqi~$sHs to determine the extent of damage if an 

individual does purposely or ~~~tati~\~fu,oad J~~~fffe\i'~igh pressure load. Use standard Remington 

high-pressure ~;~itio~;ai~~t~ed~~. r~;_#fefc!'tcsts. The pressures for the test round will be worked up 
'li,,..:i·~. ·;;"'" f'/)• '~ • 

using v~~?~~~,!d'.~ $,ying pressures below 95,000 psi, (approaching the limits of the transducer -:.. ';·,~ 4~.. :.1-~:;~. ¥f~ '""' 
. gauge~ The g~~~ ~l}.;e loltli~111Je plotted and a curve extrapolated to determine the load expected to produce 

.:(~!~fevad ifr approx:~at~i~ 120,000-psi. 
tfj "qh, _)tf 
~' ~ A.n";;feBfi'1ig will be done in the blow-up room using the high-speed video camera and witness paper. 

-~~.~¥~ removing or otherwise disturbing the test samples after blow-up, photographs will be taken for the 

record. Alter collection and removal of the parts additional photographs of the various individual components 

will be taken for the record. All parts will be put in sample bags, boxed and temporarily stored for review if 

required. 

TLWOOlOAY - Obstructetl Bore Test: 

One of the sample rifles will have a rifle bullet driven into the bore to a position immediately ahead of 

the chamber. A standard round (.30-06, 220 gr. factory load) will be loaded and fired remotely. All testing will 
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be done in the blow-up room using the high-speed video camera and witness paper. Before removing or 

otherwise disturbing the test samples after blow-up photographs will be tnken for the record. After collection 

and removal of the parts additional photographs of the various individual components will be taken for the 

record. All parts and will put in sample bags, boxed and temporarily stored for review if required. 
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