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1hi.\' Rrporl c01·er;1· ilw 1vs11/1.~ of the [rial 
Sorcmber & D<·ccmber2000 ol th<· Reminglon Arms 

;p'.'"'d'.'·n•> p('Tfor11wd on ilw Remington Jt-710 Center/In: Rifh- dun'ng 
1'n·hni('a/ Cn1tcr located at l:,'/izabe1h1awn, KY. 

This Testing Prv1gram was a!'ga11izcd armmd 
pmduced using prod11ction methods and processes al 

SL!VL'ral "in/Ormatio11 only" tests were also m.,J,.,a;J JiiJJ1;•.ij;; 
exlrr:mr: co11diti01u. · , 

test program jiJr the prwpase qf evaluating ilw products under 

1. 
2. 
3. 
4. 
5. 
6. 
7 
8. 

,\lagazine Rox and Rolt ,\'top 

concerns wah the JJus!me!i 

l!f mmor are(J8 l!f co1wen1 (prmw11'/v P•~rimmng lu finng pm head assemblv, 
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This report will re\ iew nnd sun1111arize Lile results or 

Noycmbcr 2000 and Decen1ber 2000 at the Remington Anns r·.".m,,.,,,;•''•'•m;n••i~;!i• & Devclopn1cnt Technical Center located in 

Eli7.abethtO\Vl1, KY. 

f>ue to the e'ctensive nnh1re of the testing 

presents a brief C:\lJla1uttion of each of the in<tisidual 

individual test reports associated \Vlth the test 

reader an in~depth look at each of those sa1ue 

T&P te&t µIan. copies or the individual test reque&ts 

completion of a particular test. .. <~I!:Iii!:::::::!:ii!:ii!:II}>:::: 

oYcrall Trial & Pilot test plan, along \Vith a blicf 

contains the r:1w dnla for the T&P ns well as the 

both volnmc and detail and is intended to give the 

i:'iJro, id<'5 additional details such as the llow charl for Lile 

reports or data that ·was genern.ted duri11g or after the 

Part Bis divided into three parts .. :::$~f"contninS":(1)~!!~fil:9.nn11tion pertinent to the l'l Trial & Pilot effort (series "A--.) B,2 

contains the infonnation pertinent to the .i1¥!i:f~J.al & Pilot (se·~~~+B'') and B,1 the 3r't and final Trial & Pilot series <series "C') of 

test Part B also conlains copies of suppl~~h@~~t~i:ii~~~~~JW~t \\~!d~ot scheduled as part of the original test plan 

for reference and consistcn~]~!i~#~::~~};::·::~~~lgii!!~~~'~:~ng schc1nc is used in both Part A ru1d in Parts B. l - B.3. 
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1.0 PURPOSE & SCOPE OF TEST PROGRAM 

1.1 PURPOSE 
.. ::\\? 

The first pnrpose of this series of tests \Vas to detennine if the tvt~(?lP:J.;:~nterfire Rifle tYould perfonn as designed and meet 

the established function and safety criteria as proposed by the Rcscar.~j~~tB&i~~~~itt~~~tf:.~reanns Design Group. The second purpose 

of this series or tests 'vas to nssure that Mayfield pl'oduction prodJ~~~s were ~~·J:~g:~~::~;:~~~eeting the function, safety and design 

criteria established for this 111odcl by R&D. 

1.2 SCOPE 

TI1is report covers Trial & Pilot testing of the 

2.0 EXECUTIVE SUMMARY 

This section of the report is a su1n1nary 

Progr.uns for Re111ini,,1011' s ne\v Model 71 O Ccntc,i'\\'.i§. 
through a series of three Trial & Pilot (T8:P) Test 

associated design development in1provcmcnts \Vere 

T11c follo\villg is su1u1nary lc1ler 

of the status of the project and the ncccssm·y,J 
tcstilig (per D. Dru111cr) and is a good su1111uary descriptio11 

to slrip1nenl of product. 

The Test :~:8:8 .. -:. ~eaSli'i:(1f~~f:~r:::~~~·n1zation within lhe Elizabethtown Research and 

Development facil1tY::f~@~ii::~:!;!P.ports e:idfftbm both Design Acceptance and Trial and Pilot testing 

of the M/710 Bo.!t:~ct·i~·~::::~t~~@!i:~f?:w.n~ured in .3006 caliber with Bushnell 763942 riflescope) 

subject to the f°:!1:@~~g isS.N:?:.~. an~t~~~~~j:~ns 

1 Prior:J~i}~rod4~:i~i~~·ipment from Mayfield a Design Transmittal must occur to formally 

establish coftj~§~~@t~!ffl~ilsional parameters All product must conform to these parameters or a 

written 

2 

!""lr~~,.\!""'-'re~examine the process, which allowed two firearms to be swapped between 

by BATF serial number tracking requi1·ements 

continue to exist which Test reasonably believes will result in customer 

issues have no test objective criteria associated with them so Test has no 
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basis to withhold ship approval Consequently, Test supports ship 

of these issues 

Magazine Box Bottom Retention 

product will experience this problem within the first 

earliest occurrence was at round 49 

Magazine Box Difficult to Remove This 

may potentially contribute to the Bottom Reter1tion i; 

approval 

Bolt Stop Detent Freedom ~ Latest 

product will experience a loosing of the detent 

product suggests that 20o/o of the 

Bushnell Scope Data from Series.![~!'1~~1~~~~~\~;~;~!;~ iorcixirnatelv 8% of the product 
will experience scope issues early 1n life. 

the scope. 

Take Down Screw Torque - Dat~!ifi~ Se_ries C that 37o/a of the product will 

have some loosing ot the takedown .. ~~t:~~s. ~~~~Or, da~~::-9.IJtained by Mayt1eld and reported on 20 
··:···:···:·· ···:···:···:·· ·:···:···:··· 

NOV '00 supports the conclusio:f:G:*~~t soffi~:}Jss otmMue does occur. While this does not 

constitute a safety issue consumJ~:!~~~:!~~~~~/.ally n9~!~~\he phenomena. 

i·~:~~:~~~}~!!~#~i~~: as quickly as possible via design/process 

change to limit negative cusw@~~·~~%!~i\r~······ 
5 

Pull 

however was in 

process controls and limits around the Trigger 

obtained 1n E'town from the Series C product 

low pull specification of 4.00 pounds All product 

minimum of 3.00 pounds 

Trial & Pilu! fest Rcrnin~tnn M.:710 Ccntcrfirc Rifle: 
R & T) Technictd Ct."nkr Pn.;ecl NP. 241030. TL\V 030() 

R<:lports' Firtanns Tt~ls '-710 T&P _3006 \J'vf71 O_T&P _REPORT JANO I _RtJvO.doc 

Page ti 
CONFIDENTIAL 

Subject to Protective Order - Williams v. Remington 

ETE00001872 



2.1 TEST SUMMARY TABLE 

CONFIDENTIAL 

Hemingtco~n~;A:,r~;m:"~N'~•~orn~~p~a~n:;y:.~•tj;ll}··············································? RESEARCH& 0 
315 WE:ST RING ROAD 

ELIZABETHTOWN, KY 42701 

The follo'\ving Table lists the individual test prc•ce<lures .. J T&P series and the Fi11al 

Status of each by individual calcgory. 

lhrnl k\'l<:'\\· uf ~11 ttst data \1·as ,·umpl.:kd by 

TEST PROCEl>tJRE · 

TRIAL.& PILOT TEST 

3.1 INITIAL INSPECTIONS, TESTS & 

MEASURF.MF.NTS 

3.1.1 Visual Exnmination, Packaging: Audit 

P••ckaging Test 

3.1.1.1 TLVV0300A-Visua1Exa1nination 

1.1.1.2 

7LL13 TL\V0300C-

3.1.2.1 TL W0300E 

3 L2 2 TL WOJOOF ·· 

Proof 

Co1npleted 

Trial & Pilut fest Rcrnin~tnn M.:710 Ccntcrfirc Rifle: 
R & T) Technictd Ct;nkT Pn.;ecl Np_ 241030. TL\V 0300 

. C-SEllli:S . 

Status 

Co1npleted 

Completed by 

Mayfield 

Co1nplcrcd by 

Moynetd 

Co1npleted 

Co1npleted 
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3. l.3.3 TI .. \V0100J - lvfeasure Trigger Pull Forces 

3. l.3.4 TL \V0300K Measure Safe On/Off Forces 

3. !.3.5 TL\V0300L ---Measure Bolt Lift and 

Closing Forces 

3. l.3.6 Tl \V0300M - Measure Magazine Spring 

Force 

3. l.3.7 TL\V0300N' - Measure Firing Pin Hetid I 

Scar Engagc1ncnt 

3. 1.3.8 TL W03000 Bolt Stop Function Check 

3. 1.1.9 TI .. \V0300P Function Check ofTSS 

Systc1u 

3.1.3.10 TL\.V0300Q Magazine Box 

Strength Test 

Using Bushnell Scope. 

3.1.-t Gun Characteri~tics 

3.1.4.l ILWOJIJIJR-Balance 

(Includes Scope and Mount R~H~)'' 
.............. . .. 

3. l.4.2 TL \V0300S Balan~l:P~~W~ifi!~~J;>~1ly . . .. 
(\Vithout Scope. mils andJ@.fSights). 

3.1.5.l 

3.15.2 

3.1.5.3 

Co1npleted 

Co111pleted 

Completed 

Co1nplctcd 

Co1npleted 

Completed 

Co1nplctcd 

Co1nplcicd 

Con1plctcd 

Passed 

Passed 

For 

lnfonnation 

For 

lnionnaiion 

P;issed 

Passed 

Passed 

Passed 

Passed 

For 

Tnfonnation 

For 

Tnfonnation 

Passed 

Passed 

Passed 

Coinplctcd Passed 

Cmnpleted Passed 
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3.2 FUNCTION & ENDURANCE TESTING 

3.2.1 Function and Endurance Testing 

3.2. l. l TL \V0300Y ···Ten (10) Round Safety 

Function Test with Lanyard. 

3.2. 1.2 TL \V0300Z - Ba8ic J:ick Function Test (100 

Rounds wilh Rent. Alruno. 

3.2.1_3 TL\VOJOOAA-Extendcd function & 

Endnrn11ce (400 Rounds \v/Ren1 & Conmetilive 

Ainmo) 

J.2.1.4 TL\V0300AB - Clean Rifles and 

3.3 ACCURACY AND POI TESTING 

3.3.1 AccuraC)' and POT Testing 

3.3.1.2 TL\VOJOOAD

(System Stability Test, 

rounds 

3.3.l.3 

(Sy stein Stability 

rounds 

3.3.l.4 

{Syste111 

rounds 

·:::::::::::::::: .. 

Status 

Co1nplctcd 

Complrtcd 

Co1nplctcd 

Completed 

Co1nplctcd 

Co1nplc1cd 

Co1nplctcd 

Co1nplctcd 

Ji'inal 

Status 

Passed 

P:1ssed 

Passed 

Passed 

Passed 

Passed 

Passed 

Passed 

3.4.l Tcmpcratu~~ .. ~ ... ~Unti~ii~~i:!~~~rg 
~~~~~~~+-~~~-t--~~~-r-~~~-t-~~~-i 

Co1nplctcd 
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3.+. ·1.2 Tl.\V0300AH - Cold Function Test 

3.-1-.1.3 TL'VU300AT Heat&HumidityTest 

3.5 ABUSIVE TESTING 

3.5.1 Impact Testing 

3.5.1.l TLWOlOOAJ-SLAMTestmg 

3.5.1.2 TL'\Vr1300AK - SAAl\.11 Drop Test -

··syslcnl" (Includes Scope and Mounting Rails) 

3.5.1.3. TL W0300AL - SAAIVIT Jar-Off Test -

"Syslcni'" (Lucludcs Scope and Mounting Rails) 

3.5.L4. TL\V0'.10/JAM SAAM! Rotation 

"Systein'" (Tncludes Scope nnd Mounting 

3.5.1.5. TLW0300AN - SAAM! Drop 

(Rifle 01tly (\VithouL Scope and M<iunLinf: ffiill 

and \V/ Tron Sights) 

3.5. I _6_ TLW03U(JA0 

(Ritlc Only (\Vithout Scope and 

and\\'/ Tron Sights) 

35.1.7 TLWOJOOAP-

and\\·/ lron Sights) 

3.5.2 Intentional Abuse 

Completed 

Cotnpleted 

Completed 

Co1nplctcd 

Co1npleted 

Co1npleted 

Co1npletcd 

Coinplctcd 

Passed 

Passed 

Passed 

Passed 

Passed 

Passed 

Passed 

Passed 

Passed 

Passed 

Cmnpleted 3.5.2.2 n .. wo109~~:::::::.!:fig1~··pf;~~~~fr~!ffi~~:· 
,---"~'--~-t-~~~-r~~~-+~~~-t~~~--i 

Piissed 

Co1nplckd 
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3.0 T&P SUMMARY - (DETAILED) 

Nole: The inosl recenl seiies of lesls is reported on in Pan A, 

INITIAL INSPECTIONS, TESTS & MEASURE~t~!:: ••• 3.1 

3.1.l 

3.1.1.1 l'LW0300A- Vi.;,·ua/ Examin~fion - Perff>rmed h.v Elizabeth/awn 

Technicdan:• 

710 TlL\lL&PlLOTSEIOES-(' ·.··.·::::::::::::::::::}i:~:f.l\'l'ILi l'-1~ l'EI' I Ill'<• 

C·ll:l!O .:':::':::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::*~'(l(lf TL n &ll ,\Uh ArDJX :·,) \j p ll!TEI' _.\ T M /\.YI' lliltl 

TEtT lAB TltM'KNd Kt_T\JBE!l- TLW(1_JOO 

l~IRl't:.\11,'ll l~~n-CI """·······•"<''" 
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TLW0300B -Packaging Audit-

(T&P Series ··A") specified by Ille test plan. 

T11c follo\ving is fro1n an c~flliril 1ncssagc sent to concerned .ffl~~!B\/';lm Fircanns. Jolu1 

pcrfbnued a 111arkcting audit on the first shipn1cnt of trial 

EliLabellttown sile. This lelter describes the results of that 

"A") :;hipped front Mayfield Lo the 

Packaging 

Overall, packaging looked good. of a few minor tears that did not 

penetrate through the corrugated container. All 

shifted. With the exception of three guns packa£1e1 

\i\\~~i~!@~i~i@Mij@f@;the package and did not appear to have 

all required contents were present. 

Stock 

Overall appearance of the 710 stoc~Q~tgooJ:.•·!~~ ma(!\~g to speak of was noticed. In my opinion. I saw 
nothing that would inhibit our ability to pro~~\'!~i:UJ.ti~!ibrodu~t~~: of the gun, however below are some comments ........................ . ...... 
which hopefully can be addressed with the i·rn:pteif]~ij~~~R.: . .C?.fi::new mold at some point next year. 

··":::·:::·:::·:::·:::·:::·:::·:::·:::·:·: 

• On approximately half of the guns1.::~:~~~~t~~P.!@ .. gap··e:;;c:1~fud along the leftMhand side of the barrel. In contrast. 

the right hand side of the barrel O~~i~h;~:::~:~#i:~:~~ri~:::showed very little or no gap. In the more extreme cases. 

when viewed from the muzzle,.:~6~::barrel appe~:~~~!!~ff center in it's bedding. 

• 

• 

On the same guns. a more n~ii§~~~l~·~~P.@PP~~j~~· on the right rear corner of the receiver/stock mate (by the 
safety lever) than was visi~lt:~o the·1;iC'\i\iiiK!ij¥both of these gap issues. it was almost as if the barreled 

action was not mounted ¥tl~\~i\li;\(*!~~·~!Ock. 
On nearly all guns, th~::*~~rty ie.Y::~:r.·~:~::ci:::~j~~i~~j:~ into the stock when placed in the "fire" position. Mike Keeney 

said that the only go.:~~i!~~Y tq)~Wlress this would be to build a shelf into the stock when a new mold was 

constructed. 

• One stock was Q:~;i~;~J)ted Wttlf~~~:e "sink" on the left~hand side. A "not to exceed" sample was identified 

which Mayfield UfitM~~~:r:tLin o·~d@f16. obtain maximum acceptance criteria. 

Bolt Camminq/~;:~::ijjijijji~:n 
Force ~~\i~~:;~·~~~\~:·:·~~;;·into battery was noted to be tight but acceptable on essentially all guns. My 

opinion is that ifw.~":S~h::t~~~H@~~~ures to reduce this on future production, we should do so. The issue raised by all 

was how to .. :OO:~~W~~~Y::.13~~:::~:MJf~tely measure bolt camming force. No consensus was reached on how to do so. 

I feel strg~~!~\K~\\;)~::~~~·~!9 explore developing a means to test this criterion on the Model 710. 
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Bolt translation varied from gun to gun slightly with one gun being unac~~Pt~~e with respect to this criterion. 

The gun in question is going to have both the receiver insert and ~#lt9Jt!Jension~\i~~~~red to detennine if they 

exceeded specification. Again, the issue at hand is how to appro8k@~1~•\i'i~!\~We th~'%'rces required to cycle the 
.·>>>.-.·. '·">>>>>>>>>>>>>>>.·. 

bolt. As with the camming force, I feel a quantitative test is neE!d:e~r here iri"Cfrd:ef:J.(f$;;;t acceptance criteria . 
.. ::\\:·· ···":::·:::·:::·:· 

All in all. I felt that the evaluation went well. Althougl:(!~~~::!IW areas in which we can improve, the guns 

were suited to move forward with the test. 

3.1.1.3 TL 1,V()300C' - Packaging T..f!.,f/; 
.:::::::::::::::::\: . .,., 

ln addition to the above-mentioned Packaging lH1dit, a ·p;i:dk~~~~~:J~:.~J:~ls conducted on :i 5mall sample of the T&;P rit1c5. 

This test W'<1S designed to expose the product and the shipping carton t.c:<~~'.~l~::i~~\~~~~~ditions of shipping to detern1ine the probable 

effects of nonnal shipping on the packnging 1uatcrials and cy~~@~~:®S~!~~ili@ii@~::~lfd~dcd the product 

T'vo ri11cs each ''"ere shipped fron1 EltzalJctht9~v::n::::::~;)!m~:::~9:!:9t~9! .. !1c1nington locations: Lonol(c AR and Findlay OH. 

Upon arri\al at these locations. individuals were ·;l~l@~t~~@~- of the packages, note on~ da111,1ge and re-ship U1e 

product back to the Elizabcthton·n site for final 

The first package design \Yas judged as 

was used on later trial and piloL shiptncnts. 

to the product and a redesigned Styrofoain insert 

version of Packaging (after shipment) 
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·.· .. · .. · .. · .. · .. · .. · .. · ... 

Picture # 2 :c~4\vest v:;;mw~t*ackaging 
3.1.2 Hcadspacc and Proof 

Note: For Series ··c"' satnpk rifles. the p~i~~~~~:~~:i~g:tn1Q~~~~]Ciuspcctions v.erc perfonncd at 1'1ayftcld prior lo 

shiptllCtH lo R&D. 

3.1.2.1 

3.1.2.2 

3.1.2.3 

\'ariable 

Hcadspacc: (all readings 1{i, 

3.1.3 

l'11·ing P111 Indent·· 

· ··:::::::::t:r::::::::::::::?::::<:::::::r 

n:jJt5i~'hli~~:[~,~;e) 
nWQ~1iliF-Proof'1i<'fln 

······· (Please s·~~dfil:ote ilbove) 

J£iIDt.::::::J~~-:Jl.te.@~f:~ Head!ipace after Prvvf 

··::::::::::::~wn::::::::::::::::::::·::i·!~~;&P, series ··c'·) 
Specification: ::;; Min. + 0.007" after Proof. 

Mean Std. Dev. 95<!.i Confidence Interval 

0.0017 0.00064 0.0014, 0.0020 

(T&P Series "B") • Specification: 2 0.017 indent 

Meiln Std. Dev. 95°/o Confidence Interval 

O.Ol75i11. 0.00082 0.0172, 0.0178 

0.185-:J- 0.00114 0.01806. 0.0190 
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1'L1t'03(JfJ/ - Trigger/Sear Engagement 
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3.1.3.5 

Variable 

Bolt Opening Force - Chamber 

Empty. Cocked 

Bolt Opening Force - Cltmnber 

Empty, Fired 

Bolt Closing Force - Chamber 

Etnply 

Bolt Opening force - \Vith 

Dunuuy Cartridge :il1 Chrunber, 

Cocked 

Bolt Opening Force ··· Vlith 

Dunuuy Cartridge in Clu'llnbcr_ 

Fired 

Bolt Closing Force - With 

Dununy Cartridge in Ch:1111ber 

CONFIDENTIAL 

Hemingtco~n~;A:,r~;m:"~N'~•~orn~~p~a~n:;y:.~•tj;11} ..•••.•••.•••.•••.•••••••••••••••••••••••••••• ? RESEARCH& 0 
315 WE:ST RING ROAD 

ELIZABETHTOWN, KY 42701 

TL~V0300l Mea ... ure Bolt Lift a114::lfMt.:a11sing Fo·r~;i > 
(T&P, Series '"B"J; no spcci~~~~:~!t!iJ~!:~::~~~~~Wi&H,1cnts taken for infonnation. 

N 95'Yo Confidence lnten·al 

IO 2.72, 2.85 

9.6'.1, 10.42 

10 18.17, 2:l16 

10 3.0L 3.41 

10 9.89. JO 58 

7.41 22.14. 32.97 
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Variable 

Firing Pin Head to Scar 

Engageinent - range 

3./.3.8 

3.1.3.9 
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1'L1t'0300N ··· Mer1,<ture Firing Pin Head to 

(T &P. Series ··c·); 

N 95°/o Confidence Interval 

30 0.(164, ().(177 

of JSS Systmi 

(T &P. Series "C) 

ISS Funclion Test wilhoul ioc.idcnL 
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Tl. W0300Q - Magazine box 

HISTORY: (details and analYsis ucr M. Jiranck) 
.. ::\\:·· 

T11irteen 111710 111.agazine boxes vvcrc delivered to the Rcnlli~?:ij::hw~.~. Co111pany Research <u1d DeYclop1nent Technology 

Center in Elizabethtown. Kcntncky fo1 ·weld c\·aluation of the T&P P~:t!F@fu~i:~~.lt_ specification of the \Vcldcd box is that no 

bo"' shall fail \\-hen loaded as described in this report below 2,000 6®~J(ds of a~~ii~J:::i$~~! ::Or the thirteen boxes supplied. 10 were 

tested and 1 inadvertently "'<ls destroyed during set-up. 

SUMMARY: 

•·•ffWm<m1ge failure load for all 10 tested nragaLine 

~·~~!fo\01>m"clnne as depicted in Figure I. The first l\vo maga1.ine 

bo:\CS tcslcd did not fail the welds, but rather failed the 11~~ziI1.c 

eight maga:T.ine boxes tested) by removing the small 

lest set~up was then allcrcd (for the re1uaiu:iJ1g 

)fo1.ga;cine box. This allo,;i;ed for the failure of the 

"'eld rather than the 1nuterial in six of the renminin'g The averuge failure load of the last eight magu:r.ine 

bO:\eS tesled was 3.229 lbf 

testing set-up for tensile testing the I\1/71 o magazine t.oxes. 

of one of the nu1gazinc boxes ·which failed the n1atcrial rather than the 'velds. Figure 3 presents 

of the \\-'Clds during the testing process. 
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Figure 2. ltnagc of a 111agazine box, \Vhich did not fail m1: )~~ld.ls···,::·:bt~~;~i@J~foH1agazinc box 111atcrial during the "'cld strength 
testing process. 

Figure 3. lnragc of a im1gazil1:c 
at the front of the box as 

the welds during the weld strength testing. Nole U1c partial failure of the inalcrial 

tested to failure. As sho\vn in Figure I, the magazine boxes \Ycrc loaded into the 

edge of the 

en1ll\~•lfa!l)O,l'e\·er. to ollo\\' the 1nng;17ine box to deform oround the block and tear along the front 

" '"""·''"'" of this type of failure is sho\VI1 in Figure 2. By rc111oving the bloelc the magazine box \Vas 
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allowed lo defonn around the two fixture pins. Once the 1nagaLi11e box had confonned 

'vith the displaceinent until the 'Yelds ultin1ately f~iiled. 

RESULTS: 

Table 1 pre'ients the 1naxitnu1n load obl<lined prior to .f.1ilure 

included the a\ erage, standard deviation, and the average 111inus tlrrcc 

boxes tested (after the set~up change \Yas petformed) 

Bo.x: No. 

2 
3 
4 
5 

Table 1. Tndividunl testing 

Maximum LO.ad 
at FaUure (Jb.) 

2,820 
3,285 
3,393 
3,321 
3,197 

the applied load increased 

Figure 4 presents a graph of a typic<JI load I disp1'1cenien! 
of the weld strengUt tesling labeled 
dcforn1s around the hvo fixture pins). 
curve is of magazine number 8. 

strength testing. This graph has the key characteristics 
included the 1uagat.ine box defonnalion (when Ute box 

\Velds, and the failure of the second "'cld. This pa11icuhu-
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3.1.3.11 TLW0300AT - Perform bore 

(T&P. Series ''B"). no 

Prior to the strirt of live fire or accurac)· testing a smnple or 11$n~~f'f m'~ 
bore sighting/adjuslinent aller 1uounling the Buslu1ell Scopes. The prior lo testing. One 5-shol group \Vas 

shot from each of the test rifles. 

Fro111 the lest data il would appear 1ba1 the scopes \\·-ere 11_4(iJ..~li1.:1~t~d prior to subtuission to trial & pilol Jesting. Sec Pat1.cn1 
Chart ne~L page. The individual points represent the location of'6ii_C~::tffl~~:J?;Qt.(Point of Impact) relative to POA (Point of Ai111). 
1\vith the POA located at (O.O)) '""·::::::::::::::::::::::::::::::::::::·::::·. 

Titc "O\ crall A\-crage Position" on Lhc charL represents Lhe 4X9X.A~~.f:O~!~~~~e to POA for U1c ten rifles lest ed . 
. -.-.-.-:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·: ..... :.:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:· 

MODEL 710 T&P POI RELATIVE TO Pdii(l!)QR~••iilGHTINO USING BUSHNELL SCOPE 

GUN SCOPE 

:::-:::::::..,. TOTAL 
::!i!Wf!~)¢LATIVE TO POA DISTANCE (in.) 

B-21 BUSHNELL REM R30064 -2.49 

11.81 12.07 

8-22 BUSHNELL REM R30064 -7.25 

9A7 11,93 

B-23 -8.52 
9.32 12.63 

8-24 x -16.11 
y 15.15 22.12 

B-25 BUSHNELL x 4A5 
y ·2-65 5,17 

B-26 x 1.72 
y 17.22 17.30 

x ·13.83 
y 9.50 16,78 

2.62 x -4.47 
y 12.49 13.26 

1_89 x 3.50 
y -2.28 4.17 

2387 x ·9,279 
y 9,978 13,63 

AVERAGE 12.9 

STD. DEV. 5.4 
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3.1.4 Gun Characteristics 

3.1.-1.l (J11cludes Scope und ft.fount Rail,!)) 

3.1.-1.2 On(t-' (Jt'ithout Scope, Rails and u.ith Iron Sight!>) 

MUZZ1 ~\) 
e ~/ 

1.0 

A- Elll!J$nce. R1fl~W({';icope & Rails, Loaded (Avg. = -.25) 

B.o~Manq~)Rifle ;/~cope & Rails, Empty (Avg.= -.18) 

c/~~<ll<lrj~~. Rifle, w/o Scope & Rails, Loaded (Avg.= .10) 

cl.%~~!~Hk\e. Rifle, w/o Scop;e & R<lils, Empty (Avg.= .18) 

rifle 

Titc balance p:J,liji;~~!,~1~a:c:c~(~to~cs:t:ab:l:b:l~1 ~a~c:o:u;m:10:1~1~rc:·D~cr:c:n:c:c~l:o,:·a:l!:.o:u:)~a~n:d~i~s:huportant iit tcnns of 
is used an indicator of the Center of Clravity of the rifle and is used as the height 

For this inodel the balance point is within a 1
/1 inch of lhe boll face for all 4 test locator '""hen 

Trial & Pilu! fest Rcrnin~tnn M.:710 Ccntcrfirc Rifle: 
R & T) Technictd Ct."nkr Pn.;ecl Np_ 241030. TL\V 030() 
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3, 1.5 Firearm.'> ,11ea.'iurentents 

3.1..U 

Variable 

.4708-...J.728 

.442:5 - A-1-00 

34.5 Deg. 

3404 1424 

.301)5 - .3105 

3.1.5.2 

Bore Diameter 

3./.5.3 

Variable 

Groove Dfatnctcr 

TLW0300T- ('humber ('mi·t 

coluinn for specifications) 

N Mean 

10 0.4696 04709 

10 0 4417. 0.4445 

10 J..J..30, 34.7° 

10 0-3430, 0.)444 

IO 0.3096, 0.3105 

Series ·'B''J. specification: O.Joo··; 0.301'' 

Std. Dev. 95°/o Confidence IntC"n.· al 

0.00007 0.30014, 0.30054 

(T &P, Series .. B'"), specific:Hion: 0.308 I OJ09 

Std. Dev. 95o/o Confidence lnten'al 

0 <HJ018 0.3090, 0.3093 

(T&P, Series .. B"), specification: 1 .. in 10". ± 0.25" IU:l 

Trial & Pilu! fest Rcrnin~tnn M.:710 Ccntcrfirc Rifle: 
R & T) Technictd Ct."nkr Pn.;ecl Np_ 241030. TL\V 030() 
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TL~V0300X - 1l1agazine Capacity 

. V.'ith 4 rounds in magazine 

All ten rifles (811 to 820) passed the 

Trial & Pilu! fest Rcrnin~tnn M.:710 Ccntcrfirc Rifle: 
R & T) Technictd Ct;nkT Pn.;ecl Np_ 241030. TL\V 0300 
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lz:I < 
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0 3 
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:;· 
(Q ...... 0 

(X) :J 

ID 

"' 

3.2. l.1 

Ammo T~'pes 

RE!\1, L30H62, 150 gr. ~1C 

REM~PRT3006B, 165 gr. NBT 

RE1\i1, R30064, 180 ~'I'. SP 

RE1\i1, R30065, 180 gr. PSP 

REM, R.30067, 220 gr. SP 

L\-RifkC:3 
113 - Rifle C4 
.K' -RilkC'i 
_'\D -Rifl.,(5 
JE - fulk CS 
4} - IW1" C21 
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c c 
2 

(' 

J 4 ' 

JC 

tAI l3n 

1R I .JF. 

')0 rounds into t.o:;t. 

49, 54 & 58rum1<ls mtvh:8t 
()2._ 71 & 78 fOU'ldS i11ll> [.,,;j 

80,91 &97rnLm(lsinlckM. 
N2_ 90_ 94 and 91': mumb; i111<1 i""L 

J:m ·01 

iile. E. I ~st Repc>rts 
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TLJ.VO~m1¥ - Extt.mde1l Fun1.:tion & Endurance (400 Rounds J.v/Remington & Competitive Ammunition.) 

had additional clearance nmchllted 

1f:)~~ouuc1s c:o.pccicd rate over mt C.\.lcndcd period of shooting. Not counting the n1agazinc box bollo1ns lhal cmnc 

:.,nialfunctions,. 12 stein low and 1 Bolt Over-ride, in -4-000 rounds for a 1nalfunction rate of 0.3'1'0. The 

·>>'·-w"w_ l~~:·~Jlcs C-6 through C-10 had difficul11 removing 01c tnagazinc bo'c Rines C 12 through C-15 

12/20/00 

This 400 round Extended Function Test \Vas perforrriei R:~p1ington Test Jacks. An assortinent of 

An1munition Types was used -..vithout specific order or 

Note: Rifles C-11 to C-15 had additional clearance machined into the 

RIFLE NUMBER I SERL"L NUMBER AMMUNITION TYPE 

C-6 71001683 Ren1Jl30064. 180 gr. SP K19G0214 100 

Rent. L30062. 150 gr. I'vfC }.103G Bl 100 

Fed. P?t006Q, 165 gr. Ol06J4X250 JOO 

Rent R.10064. 18f1 gr. SP K19G C4214 100 

Techn1cim1: J.. lrnold 

lom1m:nls: .\faganne hox hecume 1·erv dt[ficu!i fo runm·e from f!Ult, .1trmghicn.:d magazine f:w.: 220 rvwuls 111to lest & confinue. 

J:m ·01 

iile. E. I ~st Repc>rls hI7lO_T&.P _REPORT_JANGl RnO.Juc 
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Technician: J. Arnold 
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AMMUNITION TVPE LOT NUMBER ROUNDS 

FIRED 

100 

JOO 

Cor11J1wn1s: }.fagazine box became very di{ficult to 

RIFLE NUMBER I SERIAL NUMBER AMMUNITION TYPE 

C-8 71001501 I Rem.R'.!0064. 180 gr, SP K29GC.+1J-l-

Rent L30062. 150 gr. MC M03GB1 100 

\ViR SBST3006XA, 168 o;RK31 100 

g' 

Rent R-10065. 180 gr_ PTD I Ll9D B27 100 

SP 

Technician: J. Arnold 

MALFl!NCTIONS 

0 

() 

0 

7 Stem Low-

0 

Comments: Jiagazine box become ver:i· dUficult to remove/Orm gun, straightened magazint? box 100 rounds into test & continue 

J:m ·01 

iile. E. I ~st Repc>rts 
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C-9 

fechn1cian: J .lrnold 
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LOT NUMBER ROUNDS 

FIRED 

MALFUNCTIONS 

:Mag. boh. bouon1 came off;//- 93 & l 00 Rounds. 

0 

() 

Comrnents: Jfugazine b1Jx become 1·erv di[flc11/i lo n::mui·e ;rJrm J:rm. ;,traiglricn::d muX£1)iJ~~ 

RIFLE NUMBER I SERIAL NUMBER AMMUNITION TYPE 

C-10 71001683 Ren1.R3006-l-. 180 gr. SP 

RcnL L30062. 150 gr. :rv1c 

Fed. P:iOO(iG. 150 gr. 

Rent R30067. 22f1 gr. SP 

fecJuucian: J Arnold 

J:m ·01 

iile. E. I ~st Repc>rts 

LOT NUMBER 

FIRED 

K29G C-l-21..J- 100 

M03GBI 100 2 Stent Low 

AJ-l-(;782320 JOO () 

M2-tHBl4 100 Mag. box b0Uon1 ca1ne off :~t; 22 & 32 round:<.. 

hI7lO_T&.P _REPORT_JANGl RnO.Juc 
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P> 

lz:I 3 
8 U> 

lz:I < 
0 JJ 
0 CD 

0 3 
0 

:;· 
(Q ...... 0 

(X) :J 

ID 

"' 

CONFIDENTIAL 

Hemington Arm..,; Company Inc. 
RESEARCH& DEVELOPMENT TECHNICAL CENTER 

31 5 WES.'T RING RoAO 

ELLZABETHTOWN. KY 42701 

straightened magazim: box 200 rounds into te:,r & continu<: 

Fed. 30060, nm gr 

Fed. P3006Q. 165 gr. 

Ren1. L30062, 150 gr. MC 

\Vin. SBST3006XA, 168 

gc 

AMMUNITION TYPE 

J:m ·01 

iile. E. I ~st Repc>rls 

LOT NUMBER ROUNDS MALFUNCTIONS 

FIRED 

]60 rvtag. bo-.;: bottom can1e /fl 2-1- rounds 

1'1030 Bl 

0-1-RKJI JO 

LOT NLJl\'IBll:R ROUNDS 

hI7lO_T&.P _REPORT_JANGl RnO.Juc 
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("ommerits: 

RIFLE NUMBER 

C-13 71001686 

lecJ1111cian: J Arnold 

(J) COmnn:n!s: ,\'one 
c 

.Q: 
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SJ_ RIFLE NUMBER I SERIAL NUMBl!:R 
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g_ 
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ID _, 
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RcntPRT3006B.165 

NOL BAL. TIP 

Ren1_ L30062. 150 gr. rv1c 

AMl\1l!NITION TYPE 

K1&GB37!4 

MOJG Bl 

M03GB1 

LOT NUMBER 

FIRED 

JOO 

300 

ROUNDS 

FIRED 

() 

() 

MALFUNCTIONS 

Ren1.R3006-l-, 180 gr. SP K28 GB3714 100 l\!Iag. box botto1n came off (d 7 rounds 

Rem R3006S_ !XO 5cr. 

PIDSP 

J:m ·01 

iile. E. I ~st Repc>rts 

K04U A7916 60 

hI7lO_T&.P _REPORT_JANGl RnO.Juc 
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i"echnicia11: 

Comments: 
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Ren1. PRT3006B, 165 gr. M31A C26 -l<l 

M03GB1 200 

0 

0 

RIFLE NUMBER I SERIAL NUMBER I AMMUNITION'ft'f'E I ili'iiOOT NUMllER I .IID*iNDSiiJ.. MALFliNCTIONS 

C-15 7Hl0194X I Rem.R'.!0062. 150 gr. MC 

Technician: J _1rnofd 

Comm2nts: ,:../one 

RcnL L300().+_ 180 gr. SP 

Ren1. P30065. 180 gr. 

PIDSP 

Rem. R30063, 150 gr_ BR 

PT 

J:m ·01 

iile. E. I ~st Repc>rts 

J26N B97 
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TL W0300AB - Clean Rifles 

Sec ''Clean & Inspect Checklist, series C, T&P". Part of the results of inspections and 

1neasuren1ents. 

3,3 ACCURACY AND POI TESTING 

3.3.1 Accurac,,.- and POI Testing 

3.3.1.1 TLW0300AC-POI & 

This point of impact test involves the veTr,i1:fi~c:a:tt~io:n~~~,~~~\1~11t~:~:;~~;'•~ adjustinent and the potential to hit the 

point of aint R:1ndo1n variation and /or cxLrcinc d 

improper barrel processing and is used as a final im;ne,cti<m 

the sa1ue code of anununitiou is used Urrougltout the 

ilris product m1d tltis caliber the a\ cragc group 1nust 

All tines in the test sn1nple ,,.ere under 

confidence interval L4" to J.8' .) 

Rifle Scope 

B-21 

B-22 

B-21 

B-n 

B-25 

B-26 

B-27 

B-28 

B-29 

B-30 

2.282 

1.761 

1.963 

1.451 

1.996 

I. 916 

2.498 

factory ammunition is used for this test and 

g[ii((j\ij(\crc shot in each of the Lest rifles B-21 to B-30. For 

nvernge group si1.e calculated lo be 1.6", (95'70 

Group #2 

1.052 

2.242 

L509 

2.313 

0.79! 

1.219 

2.053 

1.496 

2.120 

2.624 

Group #3 

1.892 

1.0:S5 

1.082 

1.019 

1.361 

I.HS 

ll.947 

Ul32 

1.499 

1.740 

A,·erage 

Group 

1.475 

1.644 

1.222 

1,885 

1.304 

1.543 

1484 

1.508 

1.845 

2.287 

Group Size - Overall Mean 1.620 

Trial & Pilu! fest Rcrnin~tnn M.:710 Ccntcrfirc Rifle: 
R & T) Technictd Ct."'nkr Pn.;ecl NP. 241030. TL\V 030() 
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3.3.1.2 
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TLJ.V0300ATJ, AE and AF - <lroup ~ttr;-i/fµµ4_ P<Jl at iffi!fi~~'s (.\}'<~em ,\'!ability Test, 

w!Bu,-;hnell Scope(~·) "zen1'' r(Jun~~·y;}~~~!~~@i4?!Jt-ry/, at 

ki~~:'.:·Scrics .:~:'.:~:'.:::~BfS@f~tion : s: 2. T' at 100 yards 

The purpose of this test is to e\aluatc the ":.tability" of the q~~8~~!!:~§@f::~~8'.1:?.~.n O\ er a fort) round shooting test This test 

\vas shot at 100 yards using standard tactory a1nmunition (using::;i~~~::·~lm~ .. ;g:J@~:!~~ff~;ffi:fu111nition throughout the test) The test 

consisted of three, 5~shol groups with lhc riOcs cooled after cv<ory.,,g!~~IR 

prior 10 1he slar1 of the test The specification for average group 

Each frreann \,·as cleaned and fired with fi,·e fouling shots 

9!1%,W~~g,:•.cland caliber was sc1al~2.7'' al 100 yard'i. The 

group sit::e cha11ge over the .:i.o rounds \.H1S calculated lo be 0.063'. 

TI1c change in POl (Point of lmpact) vs. POA '.~;:•)~··~~~!~!! ~/;~,(~~),[;;; 
an in!)ignil1ca:nt change gh en the test 1nea:sure1nent rnrmo11!ly. 

Round Level~ 0, 20, and 40 Rounds 

Trial & Pilu! fest Rcrnin~tnn M.:710 Ccntcrfirc Rifle: 
R & T) Technictd Ct."nkr Pn-;ecl Np_ 241030. TL\V 030() 
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3.4 ENVIRONMENTAL TESTING 

3.4_1 Temperature & Humidit)' Testing 

l.4.1.1 TL W0300A G - Hot 

TI1is lc5.L evaluates the e11Cc1(&) of cxtrc1nc high LClllJ?:~~#~~~!:S-~- _on tltc IUIKU.onmg pcrfon1uu1cc of fircanns with special 
·-·-·-·-·-·-·-·-· 

interest in the synthetic p;_uts of the product. For this test Rifle C~if~rt~:::J~¥:tf:~lc~W.s of ammunition \-rere placed in the environmental 

cillunber set at a tcn1pcraturc of 120°f for a 111ininuun of six hours. .~.\fi~i:;:~~!:h~t:S:· the rifle and 20 rounds of anununition \Vere 

rt>1noved from the chamber and shot in the test jack. C)'Cliq~i:~~ii:~t,b~~~:m&\l@~~<Ht'.~\~~1nds_ After shooting the 20 rounds the rifle is 

returned to t11c chamber and allo\ved to retun1 to the chm~~b~lii~~@f:~t~1:~P::J~: h-vo hours At that point the rifle is again rcn10Ycd 

frotn the chatnber ;,vith another 20 rounds and the sltoo~$)est is c~~~~1Kiifi!i!T¥S procedure is conl.inued until Lhe entire 100 rounds 

arc fired through the rifle No malfunctions or other i#ffi~: of m:~~@Wcrc ob.~.~~'ed during this test . 
.::::::::::::·· -·:>:>:>· .::::>:>: 

JA. l.2 Tl.W0300,fifJk;vtd}f.fi.J~tion .iJ~f 
.:·:::·:::·:::·:::·:::·:::·-::-::-:::·:::·::· :·:::·:::·:::· ------------------· ----· 

"J11is test evaluates the cffcctlS) of extreme 10\\~:t~ii&~P~§~!@fihe functioning performance of firearms. Rifle C ~22 and 
•.··-:·-:·-:·-:·-:·-:·-:·-:· 

100 rounds of anuruutition \Vere put iu U1c free.~~~:~:~~tAA:~:~~_9°F 'fdt::a:~µrun1un1 of six hours. After six hours the rifle and 20 rounds 

\\·ere re1noved froni the free;:er and shot \\·ill~::~~~::~;;+~;:f:::oo~~!i~Y:~}ed e\'ery five rounds. The 1ine \\'as then replaced in the free1.er for 

a 1nini1nurn ofl\-vo hours. This proccdnrc i~~~i!i~~peatcd untii-:iij~;!~~lO rounds had been shot through the rifle 

TI1cre was one nlisfirc noted al rJ~l:M~::fil~;~s.gnd_:I~~~ oul of the box. 

3.4. l.3 

For this test the rifle, 

hours. 

rounds of annnunition were 

"·as repented. There 'vere no 

/;:;::r~~vgJ~~;}~!iWiJ:ii!~umidJ(v re"'t 

··:·:·:::~{~:~M~:~~:t*®::~~1Y.Jr~;~1nental cha1nber lrith 100 rounds of ammunition for a minimum of six 

"::::~~~~f~~e I·Tnmidity. After the initilll six hours of conditioning the rifle and 20 

in the test jack. The safety \\as cycled every five rounds. £\,cry 20 rounds Lhe lest 

Trial & Pilu! fest Rcrnin~tnn M.:710 Ccntcrfirc Rifle: 
R & T) Technictd Cenkr Pn-;ecl Np_ 241030. TL\V 030() 
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3.5 ABUSIVE TESTING 

3.5.1 Im11act Te~ting 

3.5.l.J 
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TI1c purpose of lhis lcsl is to dctcnninc if the firing pin 

quickly as possible. For each of the four rounds in the maga7.ine mc"e<tm· 

into the chatnbcr the round was fired. There were no iil2,d\Crl•Clit fi\li 

is rannncd ho1uc into the cha1nber as 

After each round \Vas loaded 

the bol1 handle eo111ing orf) for each rifle. 1hcrcfore the lCSt results Vl'CfC tcClOplabJc ror the purpose of the ''slant" test. 

Bolt handles thm came off \vere detennined to haYe poor 

Rifles 

CI 

Serial 

Number 

71002561 

C2 71002558 

('3 71002552 

C4 

Round 

15 

was left unlocked 

botlo111 can1e oif 

Broke off, saine tis Cl 
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Rifle 

C25 

C25 

C26 

C26 

C27 

C27 

C28 

C28 

C29 

C29 

CJO 

C30 

3.5.J.2 

3.5.J.3 

3.5.1.4 

3.5.J.5 

3.S.1.6 

3.5.1.7 
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and MQunting Rail.~) 

TL W0300AL -

TLW0300AM- ,\'cope and Mounting Rails) 

TLWOJOOAN-

Iron ,\'ight.\) 

TLW0300AO- and ~Mounting Ruils and 

lVl lron Sights) 

With/\Vithout Drop Test Rotation Test 

Scope .and Acccs~oric~ 

With Scope 

V./ithout Scope 

With Scope 

Pass ]i'aiJ Pass Ii' ail 

All Six Orientations .-\II Six Orientations 

·./ '.Jr 

Nol a\ ailabk for tcsl receiYer insert broken on previous test rillc 
taken out of test See test log Gun# C2R ··c" series of tests 
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3.5.2 Intentional Abuse 
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TLU70300AQ Pierced Primer Tiffit::::: 

This test inyolves nsing a \Yedge·shaped firing pin point \Yif:1~!·~~!;·. intent of the pri111er thereby allo\Ying high· 

pressure gases to escape from the shell in the chamber into the bolt. r::~iij;~~~~:~~::~~!'.!:9 . .receiver areas. The purpose of this test is to 

evaluate effects on the product due to this release of hig11-prcssure::;@~~~ il1t~\K{M~i~: :~ standard factory round is used for this 

test. 

Tirrcc rounds were pierced for this test. TI1crc i,.vas no the rille fro1n any of the three test rounds. 

3.5.2.2 TLW0300AR 

The purpose of this test is to detennine the l?~~~ble exient that might occur if a customer purposely or 

accidenlally handloads an c:-..trc1ucly high pressure lo~~li!i)h the ~~~·'of th~.::'.}.0-06, a stm1dard load case is loaded with approxi1uatcly 

50.5 grains of LMR-ll98 po\vder using a 220-graitl:~i~{i~t. 1Triili\~u1s f~~:!ifuctc at lo\vcr po\vdcr volutnc lc\'cls (gcner.:lting under 

100,000 psi due to tnu1sducer litnitatious) to veri(\ ·iii~!!~~®.::~:~tkwn l~~i~( ht Uris case 4 7 grailts of Th1R4198 'vere used to produce 

:111 cstimntcd prcss11rc ltvcl of 9-l.J\OO psi. For the- high ·;:~~i:~~~~1::~~~{~!:~ grains of IT\i1R4 l 98 po\vdc-r \v:1s usc-d giving an estimated 

pressure level of 120,000 psi. (Nole: 

compression oftht::' po\vdec) 

Danrnge on the tine \nls noted 

Bolt Plug n'as set back 

The magazine spring, 

the action. 

There 'nts 

This level of dainage is 

to the bolt body 

assetnbl)· requiring 1nilling of the parts to free the bolt assetnbly front 

The locking lugs in the barrel \Vere unaffected. 
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Barrel: 
Powder: 

Kisler Amp: 

Max Volts 4.74 
94800 
1vdiv 
47g 
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3.5.2.3 
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TL~V0300A,\' - <Jh.'ltructed Bore 

This test is conducted ·with an obstn1ction placed in the bore @4::a 

detennine what datnage, if any. 1night result. To begin 1he test a riO~:!i~~het is driven 

is then fired in the rifle to 

bore :111d is located to a position 

inuncdialcly in front of the cha1nbcr. I\. standard factory projectile. i~:~~~~~~!~ffi::~::<:~.0-06. 220 grain bullet, is placed in the cha1nbcr 

and the gun is fired using a lanyard. Witness paper is located directJ}~i~hiniitfi~!~~f:~~~~Jf:f:::~eterrnine if debris might cause injury to 

the shoaler. 

\Vhen this test \Yas conducted it \'Vas found that the boll~i~::~~~*~~b; .. ~cparatcd fron1 the bolt body \\-hen the gas escaping 

into the bolt head and boll body tr;l\eled the length of the bolt body ~~~~fi~~~~@)~~e bolt plug. The follo\-ving is fro111 a report 

issned on the resnlts of an analysis conducted to determine if:t~~~:;aj~gijf:!P~~{~i;~AfAA~::i·ssue for the shooter. The analysis detennined 

that gi\ en the inass of the S)nlhetic iruttcrial bolt plug and di@J~j@~i*:::~£J~1e part along with the require1ncnt that an obstruction also 
··.·:.::.::.::.::.::.::.::. ... 

be present in the bore of the rifle is \V<JS unlikely to pose to 'tffe::~~~t~t:~::::: 

Shoot a stmtdard factor;. load 

Gun-# B-20 \\as tested ~~)*:kq~~ 

ejected to~.-ard the rear ~ftii@)fu~~ 
boll plug scparalcd fro1n the over n1oldcd 1nctal insert and \Vas 

of \t"itness paper was set-up behind the ril1c perpendicular to the axis 

of the bore at the bu~.t::#l}he stock':·:.:*h~::@~f Plug penetrated this paper. The TSS tumbler and detent system broke free 

fro1n the bolt plug,~@::ii1esej~,~ijs were .ibtihct in the roo1u. TI1e nrngazinc box botto1n, 1nagazinc spring and follov.cr 

along \vith the gry~;@~k .. alsg;:~~~{6ct the rine. The bolt handle wns broken nwny fron1 the bolt body while tr~ing to open 

the rifle. The lU~iili~®~!@~~~~.~ n1alftmctioned and therefore no n10Yic \Vas captured. Pictures \Vere taken of the setup 

and the c011d).~~~·~{~'~ 

'"'""'"•'•c••c no estimate of part velocity and energy could be determined another gun i..-vas tested. 

~ere scl-up al' arious distances behind the gun so as to betlcr csti11L1te part velocity 

above nnd no foilure of the bolt plug area occu1Ted. The box bot10111, spring ;:ind follower 
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Another gtu1. B-9. \Vas tested as per the sa.inc proced1u·c. This ti1nc 

bolt asse1nbly bul il did not detach fro1n the rifle. The grip and follower also exiled 

the rifle_ 
.. :::-:-.-.·. 

Another gun. B~ 7. was tested per lhe aboye procedure. Tl~-~:!~~~~~G Ute boll iL did in B~20 ru1d was propelled 

rcarwai-d frout the rifle. TI1e lSS syslc1n co111pone11Ls s~i!#k~~qt \vitlt Lhe bolt plug. T11e boA bottont, spring aud 

follo\ver also exited the rifle and the opernting handle '~~~i!~~~:~t~itfufu::the bolt body. The bolt plug penetrated three 

sheets of paper and hit and bounced off a fourth shccf ~if:\vhich p~-h~{i{f~]~:~nost straight doYnnvard. A high-speed 

1novie was captured sltov.-ing failure of the bolt 

first sheet of paper \Yas placed approximately 20 

and penettation with the first sheet of paper only. The 

suifaec of the receiver, 111e second sheet of 

paper \vas 39 inches frotn this reference point. '~i~t'g,ii@g~tllgfl~~~:;;! the fourth 57~Y2 inches_ TI1e paper used '-vas 
cut from a roll of ~6 inch \Vide by 50Myd. 11 plotter paper. The paper ·was taped ro \Vooded 
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SHEET 2 - ON FRONT 

SIDE OF FRAME 

SHEET 3 ON REAR 

SIDE OF FRAME 

SHEET 4 ON FRONT 

SIDE OF FRAME 

plug afle:r lesl are shov\'n in lhe following piclures. 
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Tn order to detennine the energy in the bolt ping the follo\ying information is 

\Vcightl.Mass of part 

• V clocit .\- of part 

The weight n·a~ mea1111red on .a precision scale as 155.1 

grains to pounds and thfn using the equation "\\1 "'" mg \YhCn.' \Y 

acceleration due to gravity in ft./sec."2: 

155.1 Grains* (l lb./7000 Grains)/(32.174 

The a\'cragc velocity is deLcnnined fro1n ll1e distance 1ra\'clcd didded Lo tn\\cl Lhis dis1::incc A s1ring was used 

to determine the distance from the original location of the ,.~~~QSi{Z~1~~[~fi•••~;~, in the first sheet of paper. This distance \Yas 
1neasured to be 19.75 inches. The litne required to tra\el Ii the high speed 111ovie and nas detennined to 
be .040 sec. 

The ealculatcd a\ cragc 'clocily of 111.c boll plug was: 

Vavg. t.S/t..t 19.75 in.I. 0-l-O sec. 

Fro111 ll1is data the calculated kinetic energ} could 

K.E. = 1,.S"' Mass* Velocit,y*Velocity = /.Z * m''\/•<f• U U UUY 

K.E. ~ '/,*(.0006887 lb •SCC '2/ll)*(~#~~ijl;i~mps ~ .58 lh..ft. 

For comparison pu1voses this same kinetic .. ¢~~ijfu, level ~~:;~::~~~M~~ined by dropping the snme bolt plug piece ;:i distance of 26,.1 ft. or 
dropping a l lb. ,.vcight a distru1cc of .5$:~$:::£7. inches). ntt~::*\.as calculated using the relationship between kinetic energy and 
potential energy ass1uning no loss in YeloC~lf::ij~~:!~:~~~r::r~sist<~:J~~/ 

for co1nparison purposl:s a table '.~as ·;;~~~~~~ilill~~~:i~~rg.Y lcvds of other conunon projecliles. 

Kinetic Energy lb.~ft.) 

.58 
LOO 

10.40 
2820,00 

Y~ (50 0.:-'0) of a BB fired froin ;:i BB gun. J/20111 (5 o/o) of a 
150 grain 30~06 caliber build at the 1nuzzlc. 
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