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Remington Arms 

Test Report · 

;;p,nccdur,·.; petj'ormed on the Remington .\ f7 I 0 
Remingra11 .-Inns ( 'ompany, Inc., Research & 

This Tesling Program lWIS """"'"'""" 

St-fvend "infbrmulion only,. Jests rrert' 
ff' lhls nelr produc! me/ design .1pec1ficalions. 

program ./(_w ihe purpose of evaluuling lhe product.1· 
under extreme conditions. 

Thefo!Towing general grouping 

], 

2. 
], 

4. 
5. 
6. 
7, 
8. 

/he claiafor each l!f the individual /esls, /he Rescan-Ii Tes/ Lab r111d the 

production and te.9ti11g with the w1derstandi11g that the issues raised hy the TJesi;::.n 

Tt'ial & Pilot phase oftesriugprior to release/or sh1jm1e11r. 

lksign Acecptam•c I csl Remington M/71 U Ccntcrfire Rine; 
R & D Technical Cenler Pn1jecl No 241039; TT V.,' 00 I 0 

T.i~l Report~ F1rearnrn Tes!~ M710_f)AT_RFPORT_JAN0l_Rev1 d(n; 

Page 6 
CONFIDENTIAL 

Subject to Protective Order - Williams v. Remington 

ETE00001561 



CONFIDENTIAL 

Hemington Arms 
RIZSEl:ARCH & DEV'l'-<"'M'"" TE.CHN<,OAL 

315 WES'T RING ROAD 
ELIZABETHTOWN. KY 42701 

INTRODUCTION 

The Model 710. Centerfire rune is a new product line 

econornical aller:native for the Bolt Action Centerfire rille cwsl~~T!i/'::,' 

This report \Vill review' and sun1m;:irize the 

conduelcd during the li1ne period April 2000 and October 

Development Technical Center located in Bli?.abi;cthtoYrnc::~f:?::::··· 

Due lo the ex.tenshe nalure of lhe testing tlml e1~~~~~~~ai\~~i~!i~~~::;~£pduct il was detennined that Ulis report 

\Yonld consist of t\YO parts. Part A (this documcn!:tW:~~~~~~(~~::~~~~i~~~~~~@\"~ion of each of the individual tests that 

were a part of the on::rall test plan, along vdth a bri&~~i~%~~~$.~:~(1J.te results for that particular test Parl B consists of 2 

l;uge binders aud cont<-1ins the 1;-nv data, t<-ibnlate4::~~-~ul;~:;ii~~:::~~~i~~i~~~k~'1dividual test reports associated lrith the test 

prognun. ll is 1nore ex.tensive in both volu1ne .~:J~tail .. ~µ~µ is i~~~~l~:J~J\o give lhe reader an il1~dcpU1 look ai each of 

those satne lests. IL gives details such as th9jij~~:: chad~!fb~· Ute P:*'.f lest pL'Ul, copies of lhe indh·idual lest requests 

and the reports and/or the dnta that VY<-15 g~M~~~~:Q .. 4@l~ij~ the Q~~~~letion of a particular test. Part B locates in one 
·,·,·,·,·,·,·,·,··,·,·,· ,·,·,·, 

place all of the pertinent inforn1ation that is SUilffilU#~:#lf::Wti®? 
····:::·:::·:::·:::·:::·:::·:::·:::·:::·:·: 

Part Bis divided into nvo part~::::ij~!l:~t1*1~.ns the .. li{fut:h1ation pertinent to Phase I of the test program and B.2 

contail1s Lhe infonnation pertil1cnt tq:~~~~kIFbf ;iil~!i~~tprogra1n along with copies of additional supplc111entarv tests 
.. :·:·:·:·:·:·: ":·:·:·:·:·:·: ... , . 

thtlt \Vere not p<ui of the original te.~f::i~·;1. 

For eas• reference and ~~!i!~~~~~g~~~::tae .. smn~;:~g:{ion nmnbering sche1ne is used in Part A and in Part B. 

As a result of test.i1~$::::~~!f;P:A:TH;::::}:;;~~Jili~~:·:~::blems \Vere identified and needed correction before testing 

continued. Design clianges .j):;~::i~rnJ~~~~~::~~~9::~s_ond test pro grain was started (DAT # 2 ). Additional probk1us \\ere 

identified as testing conti.ffiWFi1nd t1~~ d~:6{~~~~i!!~~:~ made to correct identified problems and conduct n ten-gun post 
·.·.·.·.·.·.· .·.·.·.·.·.·· 

DAT test. At the con1p1¢iitllih. of thi~:~&t there ':rcrc still issues that needed to be resolved. Given the tilnc schedule for 
:::':::':::':> :::':::':::': 

introduction, the decis~@::j~:i.i:~..t\1~:cJ.¢Jo JtlO\ e directly lo Trial & Pilot testing \\here proposed design clwoges \\-Ould be 

incorporated into 

process. 

;t~::~~~t:~::~~~fr:Jl:~.~ Trial & Pilot testing \Vonld confinn the design as \\'ell as the production 

of the open issues still lo be resol\ cd by the Trial & Pilol I es ling· 
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1.0 PURPOSE & SCOPE OF TEST PR•OC:RAd~ 

1.1 PvRPOSE 

The purpose of this series of rests Yn1s to dctcnninc 

and meet the established function and safety criteria Development Fireanns Design 

Group. 

1.2 SCOPE 

30-06 \Vin. caliber only. 

2.0 EXECUTIVE SUMJ\'IARY 
/:::::::::;:: 

This section of the report is a sun:iffi~b' of .t~~:~:~est \YQrk acc01nplished through hvo Phases of Design 

Acccplancc Testing (DAT) for Rcnriugton:ii~~Q~. M~~:::;lO c~.fil~+firc Rillc (plus a kn gun post-DAT test.) Titc 
testing and associated design deYelopment{iffi~t~i¢:Q:~~Wk \Yen;{~~fupleted during the time period of i\pril 2000 and 

October 2000. Due to the unavailability of sy:~~K~~~~iiij~$~::~:i~fu~ of DAT testing the test plan \Vas divided into hvo 

Phases. For Phase T testing (Rifl".~::::?:t.i@W.f~t:::~~~!9e ai\fj,ii~~Ull stocks were available for test. Those tests or 

n1easuren1ents that ,,.-ould be affectc1:ii~}~i±i~~: ~~~·:8¥~¥::!¥~p1Un1un stocks such as ''Tight or incasurcn1cnt of recoil \Ycrc 

poslponed until Phase II testing. 

During Part B.2, Phase .:~f~i!iB~t::~::J:J~~tJ.1~g:·:~~:i:~es BI MB30) \Vith synthetic stocks several problems \Vere 
idenlilled, addressed \',ith des@:#@~~ge~·~~~::iiliijij~~jiijfd for Lest under the designation of ParL B.2. Phase lL DAT# 2 

(Rifles Cl - C30). ···::~flfilf~!il~~~~~:~~:1.4icn;;~{1he need for~ ten-gun post-DAT Lest The following table lists 

the results of the 111ost 

the 1nost recent 

~f\li@ifill}~ktcst series. Phase U, DAT #1. DAT #2 and the ten-gun post-DAT 
···::·:::· 

lhe decision was niade to vvait on the resulls of Trial & Pilot Testing where 

incorporated into the design and process. 
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2.1 TEST SUMMARY TABLE 

The -fc>llov\·ing Ti'lble lists the individu"il test 

and the Final Sl.:1.lus of each by iudi\'idual category. 

"For Information" or " .. Did Not l\1eet Snecific••"'""' 

Did Not Meet Specifications 

established bul noL 1nct by 

3.1 I.I TL\VOOJOA 

3. [ 1.2 

Status 

Cmnpleted 

Coinpleted 

Coinpleted 

during the DAT series 

··Passed", "Acceptable". 

and \Vlrich \Vere taken to provide 

PllASEil 

DAT 1,DAT2 

OR P()STc DAT 

Coinpleted 

Co1npleted 

Co1npleted 

Final · 

Status 

Passed 

Passed 

Passed 

3.1.2 Forces 

Co1nplctcd Co1nplctcd 

Engage1nenl & Sear Lifl Co1npleted Con1pleted 
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3.l.23 TL\VOOIOF-TriggerPull Forces 

3.1.2.4 TL WOOlOG - Safe Ou/Off Forces 

3.1.2.5 TLWOOlOH BoltLittandBoltClosingFon::cs 

3. 1.2.6 TL \V00101- !viagaLinc Spring Forces Co1nplctcd 

3,l.2.7 TL\VOOIOJ-RecoilForce Co1npleted 

3.1.2.8 TL\VOOlOl\..-Lock Tilnc Nol Tcslcd 

Coinpleted 

3.1.3 Weights of Major Components 

3.1.3.1 TLWOOIOL Qycrall \Vcight Con1plctcd 

3.1.3.2 TLWOOIOM \\leight Not Tested Co1npleted 

3.U.3 TLWOOION- Not Tested Coinplctcd 

3.1.3.4 TLWOO!OO- Not Tested Contplctcd 

3.1.4 Lengths of Major 

3.1.5 Gun 

Not Tested Cmnpleted 

Cmnpleted Cmnpleted 

Not Tested Co1npleted 

Not Tested Co1nplctcd 
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Re~adjusted to 

m1..·ct Specification!!! 

P~tsscd 

For Information 

Only 

For Infonn~ttion 

For Information 

Only 

For Information 

Passed 

For Information 

Ont-'· 

For lnfonnation 

Only 

For Information 

Only 

For Information 

Only 

A.cce1)tahle 

Passed 

Acce1ltahle 

For Information 
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3.l.5.2 TL\:VOOIOT-DropandCast 

3.l.5.3 TL\VOOIOU-+O lb. Trigger Pull Test 

3.1.6 Fireanns Measurt~meuts 

3.1.6.1 TL\.V001!}'\l -Chantber Cast 

3.l.6.2 TL\:VOOlOW-BoreDiameter Coinpleted 

3.1.6.3 TLWOOlOX-GroovcDiamctcr Co1nplctcd 

3.1.6.4 TL\iVOOlOY -Twisl Ra.le (.30-06) Co1nplctcd 

3.1.6.5 TL WOO I OZ -Magazine Capacity Co1nplctcd 

3,2 FUNCTION & [NDURANCETESTING 

3.2.1 Function & Endurance Te!iting 

3.2.1.1 TL\V0010AA Basic Coinpleted Co1npleted 

3.2.1.2 TLWOOIOAB Cotnplctcd Co1nplctcd 

3.2. U TL W0010AC Cmnpleted Coinpleted 

Cotnpleted Co1npleted 

3.2.1.5 Co1nplctcd Con1plctcd 

Not Done Co1npleted 

Co1nplctcd Co1nplctcd 
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A.cce1Jtahle 

Passed 

Did not meet all 

StJecification!i 

Some bore 

diameters oversize 

Some groove 

diameters over 

max. dimension. 

Passed 

Passed 

• .\. Yerage l\lalf. Rate 

1.3511/0 - Passed 

Average Malt Rate 

0.17°/r.i ~ Pa!i!ied 

Acce1Jtahle 

For Information 

Acceptable 

Acceptable 

Acceptable 
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3.4 ENVIRONMENTAL TESTiNG 

3.4. l Temperature & Humidity Testjng 

3.4.l.l TL\VOOlOAJl JlotFlu1ctionTcst 

3A..1.2 TL\VOOJOAT Cold Function Test Coinpleted 

3.4.1.3 TL\:VOOIOAJ ThennalCycleTest Not Tested 

3.4.1 A TL\VOO IOAK - Heat & Humidity Test Not Tested 

3 . .t,2.Debris Testing 

Co1nplctcd 

3.4.2.2 TLWOOlOAM - Static Saud & Dust Co1nplctcd 

3.+.2.3 TL\VOOlOAN -Field Debris Test Co1nplctcd 

3.4.3 Misc. Tests 

3.4.3.l TI\VOOIOAO-RainTest Coinpleted 

3.4.3.2 TLWOOIOAP Co1npleted Not Tested 

3.S AllU$lVE TESTING 

3.5.1 Impact Testing 

l.5.1.1 TL.WOOIOAQ Not Tested Completed 

3.5.1.2 TLWOOIOAR Not Tested Completed 

Not Tested Co1uplctcd 

Noi Tested Con1plctcd 

Test Not Tested Co1nplctcd 

Not Tested Crnnpleted 

C'on1pleted Not Tested 

Cotnpleted Nol Tested 

Co1nplc1cd Nol Tcslcd 
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Acceptable 

A.cce1»tahle 

,i\.ccCJ)tahle 

Acceptable 

Acceptable 

,i\.cce1,tahle 

Accc1nahle 

Passed 

Passed 

Passed 

Jnfor1nation Only 

Information Only 

Information Only 

Accc1nahle 

Acceptable 

Acceptable 
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3,0 DATA SUMMARY 

3.1 INITIAL INSPECTIONS, TESTS & 

3.1.1 Hcadspacc & Pl'oof Testing 

3.1.l.l 

Headspacc for this firearm is the distance bcn°rcc.~~it1~~J9ce of the bolt point of contact on the shoulder 
._-._-._-._-._-._-._-. 

of the cha1nber. Excesshe he.'.ldspace can result in an·\rt~~~PW1~W::.~l.~etJ case allowing the case to stretch and 

potenti<1lly rupture and thereby dump high pressure gils into .~i~·;::'.~f:~~~~!!~~- This pressure can potentially cause 

datnagc lo the ftrcann and/or shooter. Hcadspacc dt@#~~~~~~~!:ji@;ijili~@f:~~§§ificct by both Rcn:dnglon and S.A.A.M.L 

Remington specifications tOr centerfire rifles requir:~\W~f~~~%.~.\mffi}l?t exceed "1nin.'' cha1nber +.009'·. 

;:~:;:g:{~i~fil~~i:!ib all or U1e rifles \Vere in the range or 111in. to 

min.+. 004 pnorto proof testing. rS.'ee 

3.1.1.2 

one round that generates a substantially higher 

cl1mnber pressure lhan that "1-d1ich it 1:~i~~l·~%~·~i~1~Jec during nonnal use wilh slaudard anununilion. Prior 

to and immediately after a proof examined for any indications of damage dne to excessive 

pressure. 

Inspection of all rifles. after proof did not exhibit indications of danmgc due to 

high pressure for bolls, locking::~~~f:f:~.~.9S, ch:IJ\ti\ei)#\@iherco1npone11ts. (,'i'ee Sechon TTJVOOJ OT3; TJ. I & TJ. 2.) 

3;)~J.3 ::\i!i!i!iii!i:~~ifflrffllq~.' -Re-}deasure Heat/space ufter Proof 1'e~t 
AOer proof.. hea~~~@~ is <m~*111;;·~~:~:;~~~:if~n eilch rirearnt All rifles n1usl rernain under the tnin.+.009'' litnit. 

ln additio1L there is a r~fu~~1ncn{@~:~hc test plan that no hcadspacc 1ncas10-c1ncnt can be greater than .002" front the 

preMproof1neasure1ueitf}~!~@:!~~~ted 1uet this criterion. rSee Seclion TLFVOOJOC: B.1 & B.2} 

- Firing Pin indent 

to insure that there is sufficient energy available \vhen the firing pin impacts the 

The depth of the firing pin indent should be at least 0.01 T . ..... in order lo insure 

firearm,.." (Ref S.A.A.M.l. Technical Committee Manual. VoL VII Ccntcrfirc 
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The Lest lab uses lhe <l\·erage of three trials to deLennine lhe value of 

(Al~A15), the mean of all 15 rifles \Vas 0.01R87"'. The yras 0.01770'" and the 

iuaxinuun value \~as 0.0l97ff·. 

For Phase lL the mean of all thirtv titles ·was 0.01722:'~~ 
n1cnsured less thnn 0.017". The 1ninitnu1n ~·alue observed ,,,.a~:~J~i~~~f::j:\'.flwre are currentl) no known plans to change 

the design to address this discrepancy· relative to the rccon}~~i~~ded .. Sfkil;~!Nif~k~~:!~.dard. It should be noted that no 

misfires occurred during DAT testing that could be attribut~.d·i:d ... the rifle. (,\;~~ .. :'j;~~}/i~ TT.rroo I OH; n J & TJ.2.) 

./YY:>:::::· .. -. 
3.1.2.2 TL WOOJ OE - sefftJ:i~~~~f}f~~i:9.~.en1ent and Sear Lift 

The ainount of engage1uenl (or O\'erlap) of lliX ... §.x.~t§~~~:::~~~~::~~~~hhe Trigger co1u1ector is required lo be 

0.02ff. to 0.025'' ':\'ith the bolt in the fully closed a.\~~!!~~~~~'.!~@~j:ifgk:::·::y:;~\~ddition, the required an1ount of lift for the 

Scar Safet1 Cain V1hcn the safety in placed in t~~9 :.'f&8~:::~~~~;:m::~J~~lliuu1n of 0.006'' ;u1d a 1ua:ciunnn of 0.(ll8" 

For these values. the test lab uses the average o~,~~~~~ trials. . . 

Phase I tne<1suren1ents revealed tholJ@!i:~:1ean::f4!!:$e<Jrnj~fjger Engagen1ent \\':-lS 0,02265" \\·ith a tninin1un1 

'alue of tl01773'. and a inaxinunn value ~f!~i;~~W?Q~~i::!!:!fhere ~~~\wo \·alues below the nrinhnu1n specification of 
·:··:··:··:··:··:··:··:··:··:··:·· :··:··:··: 

0.020" and 1'-ro values above the maximum S'fi~df:'~~~f~~i~::~:Rhw)iitfi.025". For the Sear Lift specification the mean of 

the Jilleen sa1nplcs was 0.00959" tvith a i~µ~µµ ~~iG§~i~{~~~~~~S7" and a inaxi1nu1n \alue of 0.01137". 

Ph.1sc 111ncasurc1ncnL for Q~::~gfg}:~~::~::i-:. sa1~~;~es for Searfrriggcr Engagc1nc11L was 0.02419'' with a 

tninin1u1n value or 0.01990" anq/~!;:;~~~axi111u1n v~·;:{~~;:;ir 0.(12750.. There was one value below the 1uinin1u1n 

specification of 0.020" and four v4AA~::@~~;i;:)hc spc¢Wi~tion of 0.025''. For the Scar Lift specification the n1can of 

specification of0.006". 

"~::ifili~i~~ijit~~~:·~r O. O 11,1 Cf' and a inaxinnnu \ alue of O.tll 870". There 'vas 

There ':rere no Yalues belo':r the lo\Yer 

Trigger Pull Forces 

to 111.anually operate the trigger and release the firing pin and is tneasured in 

Technical Co1nmittee -rvfanual. VoL VlT Centerfire Rifle. Section 7-l 50.0 I~ 

trigger pull of 3.0 lb.) and Rc1nington sk-utdard test procedures. The 

!M!@~ll''Y'.ge Yras in the center of the finger radius of the trigger ;rnd the direction of pull 

of the barrel bore. Three trials \Vere n1adc 011 each sa111pk ti.fie ;u1d the 

The Retnington specifications eslnblished for this product :-ire 

Trigger pull forces were re~adjusted to llris specillcation 

if found to be above or belo'Y the specified limits. Trigger pulls \\'ere taken both 

(See Section TLIVOOJOf';· JJ.1J 

lksign Ac('cptan('C I csl Remington M/71 U Ccntcrfire Rine; 
R & D Technical Cenler Pn1jecl No 241039; TT V.,' 00 I 0 

T.i~l Report~ F1rearnrn Tes!~ M710_f)AT_RFPORT_JAN0l_Rev1 d(n; 

Page 14 
CONFIDENTIAL 

Subject to Protective Order - Williams v. Remington 

ETE00001569 



CONFIDENTIAL 

Hemington Arms 
RIZSEl:ARCH & DEV'l'-<"'M'"" TE.CHN<,OAL 

315 WES'T RING ROAD 
ELIZABETHTOWN, KY 42701 

For Phase I one of the fifleen satnples a\·eraged 3.~)82 lb. All other 

and 5.0 lb., (,\'ee ,\'ecrion TT.TVOOJOF,· TJ. lj 

For Phase II rifles four rifles 'vere over the 5.0 lb. 

·was found to be at 2.0 lb. (111casurcd as assen1blcd in the 

1ninhnu1n nnd was re-adjusted up to above the 4.0 lb. Rcmino11off 

3.1.2.J TL WOO 1 OG - s,~Qij/f?ffF ore es 

·were between 4.0 lb. 

rcconnncndcd 

The ainount of force required lo n1ovc lhc Safcly·.·;;;:;;t~i~ilii:!~~~~W~f-9:::'.. position to the "Fire'' position and the 

force required to n1ove the Safety fr0111 the "Fire''.Ji'9'~m~~:::t{t)M:i:®ij8$~t~:,, position. The first requiren1ent is a 

S.A.A.M.l specification (Ref S.A.A.MJ. Tccluricrjf~~~~»lli~~l.i:~.Manual, VoL Vll Ccntcdlre Rifle, Section 7-130.01) 

and specifies that the firearms ·with a manual 

position to the ··fire'· position. All san1plc 

specification was l<1ken for infonnation 

"'Safc~On .. posiLion force. 

h;;~;~:·:~:JJ)~:i~f:}~tJ~ast l lb, to 111ove the safety from the ··safe" 

b·;~h:::ii~~c I & 11 met this requirement. The second 

position force and :i.1615 lb. for '"Fire" to 

Pha:;c 11 sa111plc rifles a\'<Oia~!l~·~j;~~i!% lo ''fire" pot>ition force and 5.757 lb. for '"Fire·· to 

"Safe~On" posilion force. r:':i'ee 

!.~ft and holl clo.~'ing Force.Ii 

,··-:-·-:-·-:-·-,., 

designated sa1nple. Both forc~S:\t~mJml-~H.\.wiU1 

the fOrcc required to close the bolt 'vcre detcnnincd for each 

e1nply and then repeated, Uris ti1ne \vith a new dununy round 

in the chamber. There is nqt~t:sp~~·i%b;.~~l;:~r::tM~c characteristics and the readings \.Ycre taken for infbrmation only. 

See Table follo'"ing (,'i'e~;mJ~·oo1qr:f~.JJ. ;";:t:%::@j? 

(n - 10) l'HASF II (n - 9) 

CLOSI~G FORCE OPE~ FORCE CLOSIJ\"G FORCE 

3.013 3.320 2.730 

3.482 '\lot \ka~urcd '\lot lvfoa~ur;::d 

TLff'OOJOJ -M(lga;Jne Spring For1..v 

fo~iijfre,;sthe 1nag:1zine follo\ver in the maga7ine box \vhen pushing the follo\ver do\vn a 
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established specificalioo for this characleristic buL design requested be inade to gaUter 

inform:1tion for possible future use. An aYerage of three trit1ls "·as 

vvcre inadc for each test phase, the first at Uu: 0.2" position and rSee 11/IOOJOH. 13.1 

rt~n .. ?) 

3.1.Z. 7 

' 4 00 T 

3 50 I 

- ' :E 300 I - ' "..; 2 50 T 
@.. .l 

w ' 
~ 150 I 

~ 

;~J@~j~W\vas inadc to co1nparc the Model 710 w'ith a Model 700 firing 

Stillistk;Jl '''''''''''''''''""''''''''~··· using .1\N<)\T A procedures indicates Lhal there is a statisticall) 

During Phase 11 a 

J0-06 anunuuitiott 

significant difference (at 

force lilne curve. 

insignitictint. The 

(See 

'''"'"'""" 1 for both the peak fbrce n1easnrement and the area under the 

a statislical dillercncc, fro111 a practical poiul of view the differences arc 

8-9 lb. in peak values ls nnlikely to be discerned by n1ost shooters as 

ll1 19+8 (sec Rentingtou Progress Report AB-48-JL prepared by F.G. 

of 20 lbs. in maximnn1 shonldcr force ft.e. peokforce) bct\vccn guns 

W!@t'!Ji~~le discrirninntion by the shooter:· (Page 2 of rer. cited nbo\'e,) Tn <1ddition, the 

sensation is found to correlate \Vell \vith 111axilntm1 shoulder force." (Page 2.) 

TLWVOJOK-L<1ck 1'itne 
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Lock lhne was 1neasured during Phase I only. The av·erage of lhree 

measnre111ent of lock times. Average lock ti111e 'vas 2.89 ms 'vith 

3.09 ins (See Sec/ion 1LIVOOJOK; B.lj 

3.1.2.9 T/3V0010AZ-flring 

relationship of Ute 1iring pilt head to ll1e scar safety 

engage1ncnt 1nust be equal lo or grcalcr than 0.060". 

measured on all thirty sample rifles indicated a me;in 

111axi1num ''aluc at 0.07T'. (See 1LIF001 UAL; B.2j 

3.1.3 Weights of Major 

3.1.3.1 

\Vcighjs of 1hc product and 

the product description. Of the weights 

cnsto1ner perception and acceptance and in the 

generally want a hm1ti11g rifle to be a& J:~~~ti@i:ij~~AA~JOr ............................................... 

thal the 11liniluu1n acceptable 

mc,asiJrcdduring Phase 11 only. The data 

\scmhlics arc considered lo be hnportanj parts of 

of the product is Ute inost iinportant relative lo 

are generally listed in the catalog. Customers 

Ten Phase TT sample rifle~.:M:~~·,veigh~d·:~:~ii#~plete rifle systems (;:rithout the scope included and ·without 

the niagaLinc bo:-.. insLalkd.) Thej~~~~~: .. ~o.x.es \~o~1~Jlonnall;.- ha\.C been iitcludcd lit the weighL of the eontplctc 

asseinbly but "'ere nnavaik1ble .. for·~~::gf@~~~~iij#~:~?:::~1~~:·testing reqniren1ents on the boxes at the time. Note that the 

weight of a n1agazinc box is ~t4:~~~~~~1.Y ·;:i·'.:1Y1::1~!!!i!ft11e average v"eiglll of Lhc rifle was ineasurcd at (i.894 lb. The 

95~1u confidence intervt1l wa~::~~·i:~~i~~~®;:~~i@:~:i)b, t~ 6. !)03 lb., The average weight of a cotnparable lvfodel 700 is 

approxi1naLely 7-3/8 lb. (~::~:j:!~~i~ T\1~9.~1];):(f;l8(~!:$~nthelie,22". Long Action.) (See S('ction TlJFOOJOL; B.2) 

)I::J'.::;_3_2/t:::iif· r1.ivoo10~1 - u-·eight 01·s1ockAs.ve111h1y 

The '"'eight of~~~!~~~!~~~-1:,tged 2.346 lb .. The 95(10 confidence interval is 2.342 lb. to 2349 lb .. The stock: 

i5 appro:d1nately 
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.:::::·:·: ... 
n. Wiii// llN - Weight of Bahli!i~A\i,'l!!MY 

·:·:·:::::::::::::::::::::::::\:\::-.·. 
The Yrcight of the barrel asscn1bly averaged 3.854 lb.. corrfi&ff&::lhlci~~l is 3.847. lb. to 3.861 lb .. 

The barrel asse1nbl) is approxinL.1.lely 56o/o of the co1nplete ass~)~~);(\;'·.Section ;z~i6;1 o~v: B.2J 

3.1.3.4 TUWJOll/O -

The vvcight of the boh asse1nbly a,·cragcd 

The bolt asse1nbly is approxi1nately 9.So/o of the complete 

3.1.4.1 

As vvith 1veights, some basic 

lengths tncasurcd, O\ crall length. barrel 

Tcclu1ical Conunittcc fl.1auual, Vol. 

aveniged 4 l .769 inches. 

parts of the product description. Of the 

generally listed in the catalog. (Ref S.A.A.M.l 

Ccntc;;;;pj~~l~;~,i~cm 7-40.0laud Section 7-40.02). O\·crall LcngU1 

r,\'ee ,)'ection TT)VOOJOP; TJ.2J 

is n 

C cntcrfirc Rifle. Section 

rcquiretnetu U1at inust be tnet for barrel lcngUL There 

(Ref S.A,A.M.I. TechnicJI Cominittee T\1jnunl. \'ol. VII 

sample all 1neasurcd 22 .. (See Secrion 1L~VOOJOQ: B.Jj 

description and is listed in the catalog. Average Len,6'1h of Pnll 1vas 

purpose of setting np the 

(Ref S.A.A.M.l Technical ConuniLlcc ManuaL Vol. Vll Ccntcrfrrc Rifle, Section 

the nyerage location of the balnnce point 'vas 21-9 inches from the 1nnzzle. f,\'ee 
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.:::::·:·: ... 
TT3Vlllll llT- Drop at Heel <iii4@\iiM,,,. 

····:·:·:::::::::::::::::::::::::\:\::-.·. 
Drop at Heel and Co1nb is listed in the catalog and 

a\etaged 1.402 inches us 1neasured fro111 the bore. 

of thc.'[fr&tt\~t~~ription. Drop at the Heel 

1.29~·i;~JK~s. rSee Sec1io11 TLlf'OOJOT: 

13.]j 

3.1.5.3 

This test is specified by S.A.A.1\.1.l as a Per S.A.A.M.T. "The mechanical 

(18.l kg) force 1.0 the trigger in 

Te•rhnir"I Committee Manual. Vol. VTI 
any direction \Vith the safety in the ·on' or 'safe· ~l'.:~1~~~~~!~~~·~~'.\~ 
Cenlerfirc Rillc, Section 7~130.01) p 

pe1formed the test using a 50~lb. force. ,,JQqo•1v1r1g before and after characteristics \Yere 

dctcnnincd 

Before 

After 

There ''-'as not a 

Gap as measured 

of the trigger when 

result in any failures 

Trigger Pull Fi.re during 

Safi:' Release 

Fire after 

Trigg('r Pull 
(lb.) 

0.133 No Yes 

~)i1~~D'.'.~~.iS~~~&cr Trigger Pull or Trigger Engagement between the before or 

a significant difference between the before and afler Trigger 

triji,gl;f~M the trigger guard bo\Y. This 'vas most likel~· due to the bending 

The post~test of safety release followed by pulling the trigger did not 
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One-way Analysis of Variance 

Trigger Oap ( d:J..~tance from roal\~~:'''~C~gcg<'r 
Before application of 50 lb. load load. 

Analysis of Variance 

S01.llX:e 

JI' actor 

Error 

Total 

L-1 

trig gap 

trig gap 

DF SS MS 

.0045761 .0045761 

16 .0005994 .0000374 

17 .0051745 

N Mean 

.16478 

.13289 

0, 

0 

StDev 

(--·---) 

0 .168 
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3.1.6 Fireanns Measure1nents 

3.1.6.1 TIAI'O()l()V- C'hamher 

Ctlsts of the chamber \.Yere made using CerrosaferM_ 

casts nnd the 30" optical co1npan11.or fOr n1easure1nents. 

\.Yere surveyed using the 

Ritlt~ 

B-1 

B-2 .4692 

B-3 .4704 

B--1 

0-5 .4695 

B-6 4704 

B-7 _________________ ,:!-_0_~!~---

B-S .4707 

B-9 .4701 

B-10 .4704 

Average ,4698 

Max. .4709 

Min, .4668 

St. Dev. 0.0012 

'll01cs 
l. 

specifications. 

vverc due to 1111oasur<omc1ij 

only the castings. 

lack of pcr.[onnancc 1pro1 

(1.) 

3103 

_>085 

3096 

3096 

.HOO 

3445 J(J9') 

.3447 3108 

,3440 ,3097 

,3447 .3108 

34,09 ,3424 .3085 

0.18 .OlUJ7 .lUJ07 

mmcmc'a lh,--il U1crc were several fireanns in the sainplc U1al did not incet 

the 1neasurements thut are indicated as being out of tolerance 

lack of a physical reference to the boll face 'vhich could 1101 be located usi11g 

c1111ca11011s as listed on the dra\\·ing are taken frotn the bolt race and are used to 

diaam,te1·s lisled abo\·e. This issue was discussed wilh production, Production 

tlrnt the diinensions for the charr1ber 'vere co1 rect TI1is, a1011g \Vith the 

wiU1 the frrcanns thal could be assigned lo the cluunbcr, v.ould suggest 

method tire probably in error and that the metisurements of the production 

cha1nbcr dllncnsions. (See Sec lion TL/f'OOJ oi-·: B,2) that the :::s;;ffi~i1~JlW~~~!,\@l:!;i~1nr;; 
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Bore di:nneter was tneasured mid found to il\ernge 

Section TL/Ff)OJOIY; B.]j 

Pr0Ge~~:~~R$~i~~t~ili~~W:~ili~::W~~1::~:~ 
2~~{}{:{:::;,. USL 

Groove Diameter 
:;:::::::::::: <->->.·· 

Groo\C dia1uc.t#:(ff;s fo.~~~~)O be nc.:rr the tnax end of the lolcrancc wilh tV\O of the ten satnplcs O\·Cr the 

maximum tolerance lim~~~:<rh~:t~~~f9hnation \Yas relayed to Production \Yhere the tooling \Y<is revie\ved ;ind the rifling 

bullons were u«,mqcu.·.·.·~xz:;gfi~~!i~Y:8:::~~antcter was calculated at .3090. which is right on the 1naxi1nu1n tolerance 

next page> 

T'i~l:jW~~~~j~t1n value was 0.3085" and the niaxi1nu1n vnlue was 0.3099" See Gr:ipll 
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(.30-06) 

-- " 

<'1""1e..iLTF'erf«mon" 

PPM • LSL '"""£3 

Analysis for twist rate 

9100:\:· .. 
1~::::·····. 

:::;: \i,Jvf •''' 
·.::::;:~:;::<·· 

-- " 
1 •••• ll 

I 

I 

I 

I 
I 

t>v"""LTPorram""• 
100l-!Jta 
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Rifles ·wilh U1e iuaga.dne fully loaded tnust be able to be inserled into 

locked position. The ivfodel 710 must be able to accept 4 ronnds 

iuscrl and lock lhc 1nagaLll1c in lo U1c tnagaziuc \\·ell of lhc 

tried in each of the ten sumple rifles. 

\Vith the exception of test rifle B5 all boxes were 

the 1naga1:inc box. On rifle B5 the bolt handle broke on 

lksign Acecptam•c I csl Remington M/71 U Ccntcrfire Rine; 
R & D Technical Cenler Pn1jecl No 241039; TT V.,' 00 I 0 

tnagazil1c bOACS \\·CIC 

T.i~l Report~ F1rearnrn Tes!~ M710_f)AT_RFPORT_JAN0l_Rev1 d(n; 

Page 24 
CONFIDENTIAL 

Subject to Protective Order - Williams v. Remington 

ETE00001579 



CONFIDENTIAL 

Hemington Arms 
RIZSEl:ARCH & DE'm.OPMtt,,,_ lCECHN<CAL 

315 WES'T RING ROAD 
ELIZABETHTOWN. KY 42701 

3.2 FUNCTION & ENDURANCE TESTING 

3.2.1 Function & Endurance Testing 

3.2.1.1 

RffLE 

B-11 

B-12 

B-13 

B-14 

B-16 

B-17 

B-18 

B-19 

B-20 

TOTAL 

TLWOOlOAA 

TOTAL RDS 

() 

0 

0 

0 

27 

BY AMMUNITION TYPE 

TOTAL 
MALFUNCTIONS 

400 

400 

400 7 

400 7 

lksign Ac<'cptan<'c I csl Remington M/71 U Ccntcrfire Rine; 
R & D Technical Cenler Pn1jecl No 241039; TT V.,' 00 I 0 

AVERAGE MAU" 

RATE 

1.5°10 

3.0~/o 

O.O<).~ 

AVERAGE MALF. 
RATE 

O.JO;~ 

O.J<Yo 

1.80;'() 

i.go;;, 
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MALFUNCTION 

STEM LOW 

BOLT OVERRIDE 

FAIL TO EJECT 

TOTAL 

CONFIDENTIAL 

Hemington Arms 
RIZSEl:ARCH & DEV'l'-<"'M'"" TE.CHN<,OAL 

315 WES'T RING ROAD 

.. :::-:-.·.·. 

MALFUNCTIONS BY &l~::flJNCTION 
TOTAL RDS ·· fawii#> 

SHOT 

2000 

2000 

2000 

AVERAGE MALF 

RATE 

0.1°/o 

0.1°;() 

To get an early picture 

\.Yas conducted. Five bullet types \Vere 

problenis. The test was conducted in the test 

All 11111lfnnctions and any unusual bcht\,)~i6i:~~~~OO:::u~tcd on To be acceptable the overall nverngc of all 

sa1nple rifles should be .at or below ::i~%:;1~:Jdi:~8~i~~~:@t~· llp to one rifle fro1n the sa1nple of len 1nay be re1no\'ed 

front the trreraging process if it ha~:;~t~xeessi\'(:: 1nal'f.t~~ti~o11 rate relative to the rem:-iining group of nine samµles. Tf 

this hr1d occurred U1c rille woutJI@~]~;:~P::B::}~~vest~@~~ by cugiuccring to delenuine tl1c probable source of the 

probk1n and engineering woul4J~.~.'e p;dZ{ci0¥i~®~~~!i~Scu1nentalion fOr possible inclusion in the DAT reporL Test 
c~~~~. ~~~~~~ 

criteria allo\ved for no 111ajol~~@~~~§~bf~J.hu·eS.ti+:1fie test sample. 1\ifajor mechanical failures are defined as those 

failures that cannot easily l?~:~a~~:;i~~@~~~~::~ools 1u1Cl/or readily available rcplace111ent parts. At the conclusion 

or lhis test lite fireanns "~~f~ii~rer~~~~?:::~xan~.i~·~~;}}6r signs or excessi\e wear, with special auenlion paid to tl1e plaslic 

components 

The major p;~@~i~!!~~i~~~~~c;ed during this test \ras related to the 111agazi11e box. T\vo problen1s" possibly 

related. were L1~2\~:J'.lli~!i!®~~;i: at the asse1nbly welds (sec picture below) and second. U1e bo:\es were 

continually 
••c:c:c: 

01i(at the front of the box by rounds impacting the box. This required that the 

the function lesting. There were also denls in U1e front of the 1naga.d.11e 

to determine \Yeld strength. (See reports in the Appendices on \Veld strength 

the production "'clding process to address Llris probletn and welding strcngUt re-

lksign Acecptam•c I csl Remington M/71 U Ccnlcrfire Rine; 
R & D Technical Cenler Pn1jecl No 241039; TT V.,' 00 I 0 
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box. 
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To address the probletn of defonuation a "dhuple'' was added on lhe 

lksign Acecptam•c I csl Remington M/71 U Ccntcrfire Rine; 
R & D Technical Cenler Pn1jecl No 241039; TT V.,' 00 I 0 
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O!lU•t•B@l!llililmll ... llJ' 
I WU Ii I Ii U ~I~ I U 11I11,1_1 " 

,1111,111111111111,1111:1-- 1"1,11, I 

011111U~M~l8~31!1'1~r<111I f' 
1 ~ u ~' r n • ~ 11•;t:,<,:,1<,;, '": •' 1,1, 
~I!. t 'J t' 1 'l' J'. **.I! 11,1 

9,t;•.•:r."l:•.y.y,1.y.I,}} .... ~ ~1 
~.'i:;yi,· 
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Maga?ine Bo-x, opened at front to 

areas where "eld fililures occurred ... ·iMil!fl'W'';~ 
production box that \ras tested in 

Lab. 

Front of Magazine Box sho\-ring the small dents 

due to the iinpact of the bullet nose on the front of the box. 

lksign Acecptam•c I csl Remington M/71 U Ccntcrfire Rine; 
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3.2.1.2 

Rifle Rounds 

B-11 100 

B-12 100 

B-13 50 

B-14 50 

B-15 50 

B-16 50 

B-17 50 

B-18 50 

B-19 50 

B-20 50 

Total 600 

CONFIDENTIAL 

Hemington Arms 
RIZSEl:ARCH & DEV'l'-<"'M'"" TE.CHN<,OAL 

315 WES'T RING ROAD 
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1'L~V0010AB ~Basic 

Stem 

Lo" 

Rifle l\1alfunctions 

Bolt 

0Yerride 

2 

Falls 

A11art 

Bolt Sto11 

Failure 

5 

10 

OVERALL MALF. RATE= 2.00$b::::~ NOTE:. ·as::oot:1ntlude Broken Mag. Boxes (Spot Weld Failure) 
OVERALL MALF. RATE o.m:ij::::. NOTE: DoeS':ffiii~:jmifUde Broken Mag. Boxes (Spot Weld Failure) or Bolt Stop Failure 
OVERALL MALF. RATE= Qj:f:~{i · NO.f~;::~~inly Feedi~:g related malfunctions. 

NOTE: BOLT VERY STl~:w~:EN ci~~~~G THE BOLT AND CHAMBERING A ROUND. 
DURING TESTING THE~Jl;:~~ .. N!~~;Y PROBLEMS WITH THE MAG. BOX HOUSINGS COMING APART AT THE SPOT WELD. 
SOME OF THE MALFUN~~i~~~':!>iA~'\lE ATTRIBUTED TO THE MAG. BOX WELD ISSUE. 

lksign Ac<'cptan<'c I csl Remington M/71 U Ccntcrfire Rine; 
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FEEDING MAU'UNCTIONS (F. 

RlllLE 

RE:\1 RJ0065 180 GR 

RE:\'I RJ0067 220 GR. 

lfl\f[' l,30062 150 (;.R, 

RE:\I PRT3006D 165 GR. 

RK\l IU006315"0 CR. 

TOTAL 

i\'fAT.FtrKCTTO~ 

STE:\'ILO\V 

t'.T.K 

TOT,\L 

A\'RRAGR 

SHOT .:\1:\Ll<'Ul"iCflOJ\ RATE 

120 

120 

120 

120 ().()'!;, 

120 

0.17~;., 

AVERAGE 

,\f.-\LFtrKCTIOK RA TR 

()_()% 

0.0''/o 

0_2% 

0 

ncc,rln,ct'< fnnction;il capability from the perspectiYe of the customer, a 100 OR 

1-vas conducted to evaluate tl1c potential for fCcding probktns. TI1c 

the shoulder nwy be different frotn those noted in I.he te5l jack due to 

':i(~ii~][t(~:r;;·~t!~\;(!;;,·~·~i·;,~ affect round position 111 the m<1guzinc box. The test \Yas conducted in 
i::: position. Trrenty (20) rounds (or 10 ronnds in some rifles) of each of 

the 

lksign Acecptam•c I csl Remington M/71 U Ccntcrfire Rine; 
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Discounting U1e 1naga.dne bo~ related proble1ns only one 1nalfunction was 

giving an overall malfunction rate of 0. 17~/o 

.. :::-:-.·.·. 

3.2./.3 1'/,~VOOJ()A(' ~ Extend~J!l~~~1ctio11 & Et1.dur<1tl<?e 

The E.'\leuded Fu11clion/Endura1.cc Test \.vas shot .@iii~fiJ~i~~~~~~!:!~%~~:::l?.~!;t'POSCS. 111c firsl purpose "'·as to 

determine an estimate of the product's expected 1n11lfonctiorli~~~· over an ~~~6ri@4i~~~iod of shooting. 

The second purpose \Vas to determine both 

c:\pectcd life of the entire producl as a s1stc111. for purposes 

preyenred (or potentially could prevent) the firearmn.~l~)~~~t~~;ii,;;!i 
rclathcly casil) by the sitnplc rcplaccntcnt of a P 
household tools. 

Svste1n failures \Vere defined as 

tooling or n1ethods to repaif' not nonnally 

made by a qualified guns1nith or by 1et"n'i¥(' 

pins. 

components as lrell as the 

"'"""""''""''""'"' •vas dclincd as one 1ba1 

exlenl of vvhich \\·ould require speciali:t:ed 

Such a repair would be most likely 

include broken bolt handles and broken firing 

The follo'Aing table lists, by '~\ifil~i!#)1\%'!!lgfonmuu11c1110115 cxpc1icnccd and occLUTCHccs of rnagazinc box 
proble1ns. 
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B-12 5.000 ····:;:::.:r 

B-13 5,000 

B-14 1,000 

B-15 2,000 6 

B-16 2,000 12 

B-17 2,000 

B-18 1.000 

(J) 
c B-19 1.000 20 

.Q: 
CD 
SJ_ 

B-20 1,000 2 

0 TOTAL 30,000 69 
-u 
~ 

g_ MALFUNCTION~;,, 0.23'Y., 
CD 
SJ_ 
<" 
CD 

0 
a_ 
~ 

~ 
P> 

lz:I 3 
8 U> 

lz:I < 
0 JJ 
0 CD 

0 3 
0 

:;· 
(Q ...... 0 

01 :J 
()) _, 
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STEM BOLT 

OVERIDE 

4 

100 1 • 
0.33<>/., 0.003%. 0,{11 o;., 

.lm1 2!ll.l I I k~ign Acc<:pfancc Test 
R& 

Page3Z 
CONFIDENTIAL 

FAIL 

TO 

FEED 

l 

0.003°1., 

TLWOOlO 

BOX 

STRAIGHTEN BOTTOM OOESN•T 

BOX DETACHES LATCH 

3 I 3 

• 
3 5 2 

3 

75 

o.2s•y,. 0.03'%, 
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General comments: 

Rifles B-11, B-12 and B-13: Bolt Stop wc1~1l~~i~~l!!!~IJ~l ~; ;;;;; 
level Shinnned Stock to fix. 

Rifle B-13: Number of .FTE's rcportc~t~~~'.::bc 

3.2.1.4 

(Jne or the purposes 

Five ISS units were tested 

completion of the cycles one 

()'ch~ to $000 ():cles 

reliability or the TSS systcn1 as installed on the Model 710. 

cycling 1na.cltine. Each unit \\'US cycled 5000 thnes. At t.he 

~!!1~ckct~;jfi,#i~\iiii~ \-Yi th an additional sooo cycles. 

Peuk torque forcej~~~~ ,;;~;,~,iii~··~¥. lock und nnlock functions of each unit and c01npared at 7ero 

unil B-6). 111c peak 1orquc force required to lock and uulock 1hc cycles and at 5000 cyclc&:}~M al lV~Q.Q.O 
nnits avernged approxiq;i~ij~~: 3o~;.1!~~~{nfter the 5000 cycles \Yere completed vs. the Jeyel nt the start. 

At the co1npI~i~$i~:~@J~~-~ the units were disasse1nbled to facilitate \'isual ex_anllnation. It \vas noted that 

ifimtt.!:part.s did not appear \Yorn out" 

N!~ffiN\.~.re wken front the report authored by B.Rages "l'vfodel 710 rss Dry C_vcle"· 

in its entirely in p:1rt B.2 (See ,\'ecfion TT. fVOO/ 0·1F.: R. 2) 

200 l I )csi!,':n i\ci;Cplancc 'J'csl R.crning:!un M.'71 () Lcn!crfin.: Ri !le 
R & T) TechniG1l Cenkr Pn,jecl Nu_ 241 O.i~), TT.Vv' 0() I() 
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1,2 

'" i :: 
m 0,4 .. 

0,2 

0 
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tlveruge 

lligure 3, Peak locking torque, 

Figure 4. 

·1.4 

., 
and after 5,000 cycles, average of two measurements. 

I )csi<J;n i\c!.;Cplancc 'J'csl Rcrnin<J;!un M.'71 () Lcn!crfin.: Ri !le 
R & T) TechniG1l Center Pn,jec~ Nu_ 241 O.i~), TT.Vv' 0() I() 

lilc: E \T cs! Rojport~' Firearms Ttsl~" M7 I O_DAT _REPORT _.TANO l_R"v I _J,1c 
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3.3 ACCURACY TESTING 

315 WC:ST RlNG ROAD 
ELIZABETHTOWN, KY 42701 

3.3.1 Accuracy & POI Testing 

3.3.1.l TUVOOW4F-

This test \Vas conducted to dctcnninc if the Scope 

CHANGE IN POI REL.TO POA AT 
ZERO, 20 & 40 ROUNDS -X VALUES 

89 

\vould rc1nain ·'stable'' and 

for four !Vlodcl 710 rifles O\'Cf a 

ROUND LEVEL 
0 20 40 

0.38 0.81 0.004 
1.67 2.14 2.55 
0.23 0.29 1.22 
0.05 -0.28 -0.12 

chart gives the changes rclati\,e to the "X'' \ alues 

The second chart shows 

-values on the target 
CHANGE IN POI REL. TO POA AT 

ZERO, 20 & 40 ROUNDS· Y VALUES 

y 
84 
87 
85 
89 

Note 

Bushnell scopes 

Tasco scopes. 

gr. 

ROUND LEVEL al 0, 20 & 40 
ROUNDS 

200 l I )csi!,':n i\c!.;Cplancc 'J'csl Rcrning:!un M.'71 () Lcn!crfin.: Ri !le 
R & T) TechniG1l Cenkr Pn.,ject Nu_ 241 O.i~). TT.Vv' 00 I 0 
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Page 35 
CONFIDENTIAL 

Subject to Protective Order - Williams v. Remington 

ETE00001590 



inch 

CONFIDENTIAL 

Rerningt on Arms 
REi.'.SEARCH &: D«m,O.,ME•<T 1rccHN,CAC C!l~' 

315 WC:ST RlNG ROAD 
ELIZABETHTOWN, KY 42701 

One-way Analysis of Variance - flQ! Viii,. POA ' .U. 
CHANGE FROM ZERO ROUNDS TO 2QRd01'j~$[Q40 ~OUNDS. 

MODEL 710 - PHASE II TEST 
PROJECT 241095 
TLW0323 
10 OCTOBER 2000 

I,evel 
ZERO FDS 
20 fiOUND 
40 ROUND 

N 
4 
4 
4 

Mean 
0.582 
0.740 

p 
902 

Mean 

Pooled StDev = 1. 00 

One-way Analysis 

Analysis 
Source 
Factor 
Er.:r·or 
Total 

Level 
ZERO RDS 
20 POUND 
40 ROUND 

F 
0. 02 

p 

0.981 

Individual 95\\ Cis For Mean 
Based on Pooled StDev 
--------+----~-~-~+~-~-~----+--------

(----------------*----------------) 
(----------~-~-~-*-~-~-~-----------) 

!----------------*----------------) 

--------+---------+---------+--------
-0. 50 0.00 0.50 

Miild1catcs that there is not a statistically significant difference between the 

, ,, , , , , for either the .. /C' or ··-y" \'fllues for the diOCrenccs bet\\-cen the Point ofltnpact 

aYcrage difference betYrccn the --x·· values at the zero round level and the 

The average difference for the co1nparable "Y" value~ is approxinmlely 1/10 

200 l I )csi!,':n i\ci;Cplancc 'J'csl Rcrning:!un M.'71 () Lcn!crfirc Ri !le 
R & T) TechniG1l Ccnkr Pn,jecl Nu_ 241 O.i~), TT.Vv' 0() I() 
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3.3./.2 

One hundred-yard accuracy tesliug '\Vas cotnpkted uu11iz111g,., 

of three. 5-shot groups. Rifles \vere cooled after every group. 

The test consisted 

fired \Yith five fouling 

shots prior to beginning the accuracy \York-up. Group sizes The 

sa1nc code of nn11nunition nnd s:11ne t)pC or nn1tnuni1ion The standard ror 

Averngc group sin;s \tas set at 2.7'· 111 100 yards. 

TASCOSCOPE 

Rounds B-4 B-5 B-9 

0 lA-17 l.527 1.5..J-5 

20 l.368 [ .25 1) 

40 1.567 1.650 1.258 

All group siLCS were under the 

calcul:ited to be l A-157 inches. There 

for all rifles O\ er U1c 40 round test was 

difference in terms of gronp siT.e behveen the 

rifles using the Buslmcll scope and the titles 

have been tighter ·with a higher 

Tn the opinion of the technician groups lrould 

hairs. 

3.4 ENVIRONMEN:J;AL 
.··-:.·-:.·-:.·-... 

3.-t.l l'_~;~~M~iji~\~ttt~-~idity Te~ting 
:::~:i:~;. / .·.--·.-_.: .. ··;:;~::@)}))}~1-H - Hot Function 1est 

The purpose g;~:!~j;:~ tcs(ii(;:~- an evaluation of 1hc cffecls of cxtre111c high te111peralurc on the functional 

pe1formnnce of the pr£~::~~~Pl~:~*:\>·onld be experienced if the firearm \Yere to be stored in ii vehicle such ns ii tnick 

on a hot sununer t11e·\ .. \1*l~\V,~:i~bili!i~d. Under such conditions, te1npen1t:urcs could be e:\lJCCted to approach or 

exceed 120',F. 

\YCl"C 

Tl11S ;~~~,~~ G ti\'.~··. ;~~~t{~,:~s pre-heated lo 120°F for I+ hours then shot with 20 rounds al which lilnc 

t'Yo hours to rctu111 the ffrcann to the test ten1perJture This cycle \Vas 

f¥iW;~~ii~i\iii@,ii~M!lseach until n total or 100 rounds vvere shot through the rifle. No 1nalrunctions 

200 l I )csi!,':n i\ci;Cplancc 'J'csl Rcrning:!un M.'71 () Lcn!crfirc Ri !le 
R & T) TechniG1l Cenkr Pn,jecl Nu_ 241 O.i~), TT.Vv' 0() I() 
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3.4./.2 
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1'/,~JllJ()J()A/ ~Cold Function Test 
.:::::·:·: ... 

This tcsl evaluates the cITect of cxlrc1nc lo" lctnperaturc ott~~¥if#~'*~f.?.~-~. of This test sitnulatcs 

storage in a vehicle during cold '''eather or carrying the firearnl 

pre~conditioned at ~20°F for at leusl six hours. Every 

Behveen cycles the rifle \Vas re-cooled for hvo hours. 

fi~i~Fdii~~~ii~Y:~~!~!:: \veather. The test rifle \vas 

tilen:ufler t\Y~·;~:/;/f~iGncts \Vere fired in the rifle. 

The first round was a inisfire. On the 23rJ & The precise reason for these 

malfunctions vras indeterminate. ./!i:!::::::::::::::-. ... 
"""""""'" 

3A.l.3 TL WOOlOAJ ~ 1~~;;;mt~\«~~~, 
·-·-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-.-. 

This tesL evaluates the eITects of large 1e1111*mffi~~i:~~~~~~~¥~~~~ii~~iil(~u11sioo and contraction diITerenlials of 

metallic and non-metallic components used in rhe:::M~(J::~f!::- The sample rifle \Vas alternately c:rcled bet\Yeen a 

temperature of 120°F and -20°F for three cy';ic•;,,{,A'mc·\:;/6~~~!:i~~.i*'~'~lre 'vas at least 2.J. hours. At the completion 

of the three complete cycles the rifle \Vas ambi·~:ri{~~·~peran1re for at least six hours. At that time 

100 rounds of anununitiou \\CIC fired in the cxa1uincd for an)' obvious signs that tltcnnal 

cycling had affected the component parts 

probk1ns ~·ere noted after the con1pletio11 

creep. Rifle A-1 l \Vas nsed for this test and no 

tcsl ,,,_as coinplclcd chniug Phase 1 rmd ~-'as. not 

repeated during Pk1se Tl (:-.'ee >•'ection TlJCQ!!.lf!"'1'[: TJ. 

3.4.1.4 :{::::::~1~~~Ji~J~;lleat & Humidity Test 
.. :::::::::::::.' ·-:::::::::::::::: 

This ti;cst i;cv:1lu;1tes the pq~~~~~J.x~ects of higitmDt and humidity on the function ofthi;c prodnct such as might 

be found in a tropical Ct1\iro111nc1~t<:if~~~!~~~J@t;~~!.J.c.:~~~!:~laccd in a large Cll\'iro1nnc11tal test chm.nbcr for a 1nininnnn 

of six hours. Titc tc1npcralurc.#~::~hS::Slm1~~b·~;:Jjij!*~~:;~f100°F with a rclath-c hunridit) of 80-9017~. After the six-hour 

storage time the rifle lras 

Tlr..·11 

8:00 

12:00 

2:00 

4:00 

!lllr>lllll rY COll.1\IEl'dS 

97% nolt \"cry stiffto operate 

95 <\., nolt very stifftt1 Ojll'.T'tLt<' 

94 "'o J:loh. very st.ilT lo opernl<l 

Bolt ~ ery ~Liff lo opernk 

102°1 J:loh very st.ilT lo 0pernl<1 
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3.4.2 Debris Testing 

As part of the evaluation of the design three types of 

the introduction of foreign material by various menns to 

function and reliability of the product. The follo"·'ing is a 

dnst and debris on the 

tcSii\\g ~c1fonmcd during WIT Phase 

For sake or cotnpleteness the TT related to the results or' nrious debris tests that were 

report is included bclo\V C'l'.actly as \Vrittcn at the time: 

Introduction: ::::::::~~n::::::!:::!:::!rn:}::::-:::::: :.. _. 

As part of the original M/710 D_~~~~~: Ac9.~-~~·::~~~i:mfgf Plan a series of Abusive Tests were 

scheduled to be run. This document onlY:~!!M!fhma_q~~i:··thos~J~$tS performed during Phase II DAT dealing 

with Debris. More specifically this doc~ii¥kyvi1JW~!\ine t~~;!@iironology of events dealing with these tests, 

what tests were run and when followedbY'~Mt1~NiescripJi~~· of test results. You must refer to the specific 

test in question for more detailed }@~j~j~~lly planned a single test gun (B-22, Serial. No. 

th:~~e different Debris Tests. These tests are listed 71001278) was identified that woylfl ~!!~~!! 
below. 

The specific 

Acceptance 

3/31/00. 

Test Lab Work Request No. 

TLW0010AL 

TLW0010AM 

TLW0010AN 

of these three tests are documented in the M/710 Design 

Model 710, New Cenlerfire Rifle, and Revision 112 dated 

guns received on Sept. 9"'. This b'lln had Preliminary 

by magnaflux of the bolt head on the 11"'. 
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.. :::-:-.·.·. 

A Dynamic Sand & Dust Test was run on 9116100. NoWi~~:'unusual 
A Field Debris Test was run on 9/16/00. During thisJ~~:~!~~)il'\Hwo rounds were fired without incident 

On the 3rd round the technicians reported that thE\#~~~::fi~~;J\J~j~~i~i~:®!ifl9 the Safety from the "On" to 

the "Off' position. The test was stopped at this.:~~rn.~·. The gun was diS:0ssembled and a small particle 

was observed between the engagement screw ~~iji!~~~:~~~Q.~f· 
It was noted that the procedures for both the Dyna~·i:d\~:~~~:;:;&::;O~st and Field Debris Tests were not 
followed exactly as documented in the Test P:!:~9:~::::Jfflj?J~~~~)j~~~i!i~tocedural differences noted were: 

1. The Safety was cycled from "d~~]~!!~!bW::\:~:fler every shot was fired. The Test 
Plan specifically calls out cy9li~g the S~!*W:~&~&'.2 shots. 

2, The 10-lb, test procedure w~~(~ot run in eitlli:IM'il$€ as spelled out in the plan. 
3. Only 5 rounds were fired in:~Uher te~khoweverihe test Plan calls for 20. 

The Field Debris Test was rerun on)i!i)fl/00 .iiW'proce~#re defined in the test plan. The same two 
technicians were asked to run th~tt~~t. ~~t!*1te~~tU~a:s made to fire 20 rounds o.f ammunition. 
Seventeen of the 20 rounds were .~~~$i~y:J~f@: dunngJ~:e test. A total of four malfunctions occurred. 
The first malfunction was a Fail-to-Fire!nill::\'l~s,.eithiit::~ Follow-Down or an obstructed firing pin/firing 
pin head/Sear. The second through fo.c1'iiifiili\~\fi!!iMiflns were feeding related (1 Fail-to-Feed from 
Magazine and 2 Stem-Lows). N:~!Uim~ .. ciuririg thi~)est did an inadvertent discharge occur The gun 
was again torn down, c1eaned,j@~~~iiii:l'\Mib'trigger .. pu11 and engagement reset. 

The Static Sand & Dust wa~!iif~:~· on 9/~~;68~ii!~iii:rter application of the sand & dust debris the firearm 
would not fire, Five attempjlf\foitrnmade to pMj)he trigger, At no time did the gun fire, In addition the 
firing pin did not fall. A new::ffl~~~)W:~;$ . ..fed .. ~t:p·re the trigger was pulled for each of the five attetnpts. 
On the first attempt the .lf!gger dtd''#WiiJ~dfhe bolt lift was easy when opening the bolt to cycle the 
second round, further f:!~~~~9:~ .. that iffif+i#ij(f:Pin did not fall. On the second attempt the trigger moved 
slightly. On each of ttiEfth~'®::t~~jping a"iieimpts the bolt lift was easy when opened after the trigger 
was pulled. Trigger movemenfiifot~f!i'Lon each successive attempt but not enough to fire the gun. 
The test was stoppt?.{f~fthis ~ime Sihl§ij)~~:·gun would not function. 

::-:::-:::-::· .::-:::->.·· ·.,· 
A new engagem~f:~tScrevv.::~S designed by the design team and fabricated for further testing. This 

screw instead of liayj~~!~~pl1~ll~~I tip liad a 60-degree cone sliaped tip (see Dwg. B-300448, Alt. D). Tile 

full series of Debris i~~l~\jj~~;:;~~~:Q..JO establish performance with this new engagement screw design. All 

three tests were ~Nil 99 1 o/;)J@.i~~i*time two different technicians were assigned to run the tests. 
................... . .. 

The same gun, ~'.;j:/l~)p!~,~own, cleaned, lubricated and fitted with the new engagement screw. 

Trigger g~l/!'\~~MM~~ffl~~iW~re reset 

During {~:~m~~~~~:;:~~:f:i~. retest with the 60-degree cone shaped engagement screw 2 occurrences of a 

. :.:.g:~~~~ffl~red. This happened on the 2nd and 81
h rounds. During the first Fail-to-Fire 

d·~:l~cted when the trigger was pulled. No evidence of the firing pin falling was 
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observed. When the bolt was opened it had a heavy bolt lift, indiicatinall 

by the rotation, tt1erefore it was in the fully forward positioJ~~:::::Qn:JkV-" se1oor1d l~!li\1tc>-Fire no perceivable 

movement of the trigger was felt when pulled. Again, Q:9::;·~:g:JJ~~~:::~fJ~.~ pin was detected on 

this attempt. Bolt lift was again heavy during opening:_ji~~ibf the 20-";g:J~ij~~iWkre fired successfully and 
.,.,.,. ,• 

all steps as outlined in the test procedure were follo~@~iiii~tf:l:?:}ime did an inadvertent discharge occur 

~~:nsga:~ :~:t B-22. was torn down, cleaned anq 1;,J;1cated ~;,~~~~~r11 and engagement were reset. 
./???:\:-.,-, 

The Static Sand & Dust Test with the 60 degree:::B0~¥ii~~~AA9 ... ~ngagement screw was run next After 

application of the sand & dust debris the firearm wo~)'tj'.:'.Bm'.!!!~~t~~i::::five attempts were n1ade to pull the 

trigger At no time did the gun fire. In addi•liil~@~miMMJ6f\ifa11ring pin falling was detected. This 

time trigger movement was detected on a1(#J~ii~ij~fflm~h-T~e bolt opened easily each time the bolt was 

rotated up, fut1her evidence that the fiti_~~i:!pin was"·f~::H~~i!!~~~~~d position. As in the first Static Sand & 

Dust Test further testing was stoppeq::~rb·e th:~ii:~~n wo_~}:~:-:h:~t function. At no tin1e did an inadvertent 

disct1arge occur during this test. 

The same gun, 8~22, was torn dow.g:::::~~~~~::~h~ lub~~~~~d. Trigger pull and engagement were reset. 
"'"•::::::::::::::::::::::::::::::::::?::::::::::· 

The Dynamic Sand & Dust Tes\.wi~·!h~ .. ~O degre~:~6ne shaped engagement screw was run last. A 

total of five malfunctions occ~i@JdJii@'i~l~!~st. The first was a Fail-to-Feed up from the magazine 

on the second round. Th~:::ii\~gazine b~~'M~~ removed and the rounds were removed and then 

reloaded into the box. Th~~:~r9~MJ~d ok an,¥~~~d normally. The next malfunction was a Fail-to-Fire 

when the trigger was puJled. fi\i~®~\:iit~~:~~lhe 3" round. No evidence of the firing pin failing was 

detected. Bolt lift was:::~~~~::QO .. O~~·~:i:~:§t!Wi~ence that the firing pin was in the fully forward or fired 

position. The 41
h and)~:'.~:";'.6SfjJ~:;ij@~tt+9JJrlal;~. The tt1ree rernaining rnalfunctions were Stem~Lows tt1at 

occurred on the i~)~f, an.q. __ 17ih':}gJ:~~~( or the 2nd round out of the box in all three cases. In each 
-.-.·.--·.--· .-.--·.---.--

case the stem w~~:::~brrect~~:::~nd the round fed and fired. In all a total of 19 of the 20 rounds were 

fired. At no time,,~!~!:!\W\R~!W!'lrtent discharge occur during this test. 

Two guns we.@:.roodifiG'Cf:O:~:i:tQt*~f:Q.O to allow for detailed examination of the connector/sear interface. 

This was actdfu~~~~~J:iy ci;iiii~~ ~ "sight hole" through the stock in a location permitting examination 

of the engagem~·~r:~@jJ~~~t~bt:J1ole in the fire control. In addition, the rear plastic portion of the bolt 

plug wa~t~ITT!i@~j~~ij;~~~#\~ rear of the firing pin head. This interface was modified slightly to allow 

a custolf.ft¥!i]P:J?f;'.:}.hreaded into the firing pin head so it could be manipulated manually/separately 
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Both guns B-4 and B-7 were thoroughly cleaned, the 60 degree 

installed, and the fire controls adjusted to nominal engagertl~~!amlPull cm~ilii''> 
engagement screw 

Two of the three tests were rerun on 10/11/00. Specif1S~~l;,'':;:~:~~~!!'1i~~1:~~Mhe Field Debris Test and 

the Dynarnic Sand and Dust Test. 

Gun B-7 (modified as noted above) was selected for::i~j:i~!j~jij:;~br:i::? .. .Test. 

The fireamn was subjected to debris and the test wii:::[ecu;~~'''~~i''~f~~~'~rd procedure. 

All rounds fired normally with the exception 6\::::;~~~~>ll;l .. which Failed-to-Feed properly from the 
magazine box. '·""::::::::::::::HHHH::t::\::: .... 

At the end of each five round sequenc~:f~~~i~!:~~~~~:~::!:!~~~~i~~J~;:re the safety was cycled with the 

intervening 10-lbs. pull on the trigger No di~b~~i§~l\99~ffed 

This completed the Field Debris Test. ····:::~::::i~~~~Jl~ent discharge occur. 

Gun B-4 (modified as noted above) Sand and Dust Test. 

The fireaITTl was subjected to the box per standard procedure. 

The fireann was removed frotn t~.~J:i~::~O.<~ 

The "primed case" portion of,~~:ii~ff~~t~~~~t~Hy passed as indicated by the primed case successfully 
·:·:·:·:·:·:·:· ··:·:·:·:·:·:·: ... 

firing. 

The magazine was loade~:::~~~~:::~~f:::ro~:f:ldl".:~~~::::nserted into the firearm. It immediately fell out of the 

gun into the spent ro:~i~~:;::~Dtai~·~/ :::::::;~i!;!~:un was carefully examined and the latch mechanism 

operated by hand to "f;.~:~:::~f~~!!!)::!i[:~~::m.a.ga.;i:~e was shaken in an attempt to remove as much debris as 

possible from the a$~~bly (Al.lht~\%Jii~t]he observer considered the magazine status irrelevant to the 

test). The magazi~~~as r~!@,rted int~;~e firearm. 

The bolt was pu$~~9.!tQ;M~f:f;f and closed chambering the first round. The magazine was removed and 

the top round .. :wa~··:~~:~:i~!!~~J~(iJJQ the magazine content back up to four rounds. The 111agazine was 

reinserted intJih~liflMlnn. w 

The safely was··~~~::~:~:·~~:~ij~;i~!:t¢>state and the trigger pulled. Round fired. 

The bolt:~~::#b~~:~:~::1:h:Jmi:~:\:i:~~· back ejecting the first spent case. 

The bol·;·,::';'·:~G~~~~!~twa(d in an attempt to chamber the second round. The second round Failed-to

.i~~\~~~azine box (Stem~Low). The magazine was re1noved frotn the firearm along 
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All rounds were removed from the magazine and then it was di5•assertil components of the 

§:}•,~.~ss,9mbl~@.fr1111 four rounds were magazine were blown clear of debris and then the 

reinserted into the magazine. 

The tnagazine was reinstalled into the firearm and 

round. The round was chambered successfully. 

The trigger was pulled - Round did not fire. No 

The firearm and shooting jack assembly was 

"sight hole" added to the stock. 

and down to chamber a 

from the microscope lab. 

It should be further noted that no 

connector appeared to be resting on 

The custom firing pin tool was 

was watched as the head was pulled 

pin head. The sear/connector interface 

After significant movement re~:@:~&::ij~:~~~i::~~P.: the began to move up but stopped notably short of 

allowing the connector to re(\mf.under the's~M :,,Pulling the head all the way back still did not allow the 

connector to return under th~::~ar 
.:::::::::}::::}!!!:::::::\:·.:- ., _:f}!/' 

An attempt was made t.o engiige:::~~6~~:~~~.tY:~!#f the safe position while holding back on the firing pin 

head. Resistance was.::~~~~nt~ted.·i~:::~~~iing to do this so the firing pin was carefully lowered back 

down to its farthest forw;·;~{6@~j~~~{:·:· 

Another attempt to)~l~ge ~R~::~~;:~~!i{~!iif~:~ safe position while holding back on the firing pin head was 

1nade. The conne:~~~fl seai!i~f~rface was watched through the sight hole during this process. 

The safety was '~·J·gl~~1i~!'~9ved from the fire to safe state although it was significantly more difficult 

than~~l:~,;~§~~!i]~i~t!\jO;i!ic:: 
driven forcibly upward by the safety arm. 

the safe to the fire position. The trigger was pulled and the round went off 

was opened and pulled back extracting the round. 
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The sear I connector interface state was again exarnined. It was 

the connector was under the sear. 

The magazine box was removed (containing the 

discontinued. 

3.4.2.1 TT,WOOJOAI-

3 • .:/,].] 

3.4.2.3 

3.4.J;:t, 

Test 

sear was up and that 

further testing was 

This lest is dcsignc~_··~~::8~j~~~~~~~ij®::p~:<;i~uct under conditions of indc1ncnt \\.'Cather such as a rain experienced 

·while in U1c field. The n~~~~]ihs si1nul~12d\~ij~~ji!~· chainbcr Lo control the application rate. The rate of rainfall vt'as 

appro:-.itnntely 036 incl}.~~::~r sqy;~~~::if1ch per J~~ur (equiv::ilenl to a ··good stendy rain."") The rifle '"ns allowed to 

rcnmin in the chainbcr :i*f :4:.t~st ~f~~:d of six hours. At the end of the rain period and \Yithout lriping the ritle dry. the 

rifle was placed in a sl~~iiiij]~~:~~'4l.Pritned case was loaded inlo the chatnber and fired without 1141lfunctio11. 

1'LW0010AP~So/i>ent Testing 
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Sohent lestillg is perfonned to insure that conunonly used fireartns 

chemicals that might reasonably be expected to coine into cont~1ct 

cause danmgc lo lhc products surface finish or di1ncusional sla\:IJ.ijt,y. 

ASTM D543-87. \Yhich calls for 24Mhour immersion in solven:f~ii!~:ilo\ved by 
.•:c:c:c 

lubricants a11d 0U1er 

drnrfoioilfarmf:1ctnre or use \Vill not 

~011dl1ct<:d in accordance wilh 

evaluation. Hardness or 

slillncss is lhe properly 111easurcd for lhis Lest, either quantilal~~1~tf:::~~:9.~.!-~htalh cly (where quanlitalh e 111casure111c11ts 

\vere impractical). Solvent effects in poly111ers range from .¥~~!!¢#~&mt~!~~ml~(~ decomposition. Parts thm absorb 

solvents Hl<l) pennanentl)· discolor, cmck, cra1e. or otherJ~§~\iispltl) r .. ~JWit~@:::::::w~e parts also tnny sitnply take up 

solvent \Vhcn i1n1nerscd and yield the solvent back to air \Vith no other prope1ty change other than 

often helpful to separate p::irts by lheir 

examined. 
a1nount of solvent uptake. so that the large solYent"~~;~~ii~j~;~;~;i;~'.~:~~;;;: 

For the Model 710 Design Acceptance 
1

1 

\Vith one exception the synthetic 111atcrials use4).1-~ previously con1plcted on the ntaterials 

Otll) the Receiver Inserl nutterinl 1-nts not \\·hen used in 0U1er product lines and thereiore.::4~f~epea;W_d for 

pre\·iously tested it was however shnilar to thl!~~~{eriat#~ij:·in theJ~~~.t Plug and therefore was not tested. 

Component 

l\1agat.iI1e Laich 

Bolt Plug 

Magazine Box Bottom 

Pollo\\ Cr 

. Chc~~ti8fillt Coupled 

Chemicnlly Coupled 

Comments 

Saine nk1lerial as W597 1\1.agazine 

Box Birchwood Casey Gun 

Scn1bber "'ill desu·oy part 

Note: 111aterial ch:1nged fro1n originill 

spccificaliou of Pol:·propylcnc. 15~10 

GlassMfilled, Chemically Coupled. 

Saine 1naterial ns Tvt/597 Stock. steel 

nose insert molded into bolt plug, 

brass spring retainer ultrasonically 

1-vcldcd. 

Saine 1natcrial as W597 Stock. steel 

nose insert molded into bolt plug, 

brass spring retainer ultrasonically 

\\-·eided. 
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Chenrically Coupled 

Rco:ci\cr Insert Nylou 6. 6 JOI}~ Gla:-.s 

3.5 ABUSIVE TESTING 

3.5.1 Impact Testing 

3.5.1.1 

distance of 4s··. There arc six orientations 

used for each rillc: 

Barrel ·vertic;1l. mu7zle do\vn. 
Barrel \ crtical, ntu;::;::lc up. 

Barrel horizontaL bottom d~~:)~~································•• > 
A primed case is 

is pulled firi11g the prhncd 

series. At the cmnpletion of the fiye drops the trigger 

functions nonnally. For this test approxllnatcb· 1
/: of the 

®f!!Jacl1~d!J\jj~t1~6\vhilc the other half of the test rifles \Vere dropped ·with open 

sights. 

200 l I )csign i\c!.;Cplancc 'J'csl Rcrning!un M.'71 () Lcn!crfin.: Ri !le 
R & T) TechniG1l Cenkr Pn.,ject Nu_ 241 O.i~), TT.Vv' 00 I 0 

lilc: E \T cs! Rojporl~' Firearms Test~" M7 I O_DAT _RF.PORT _.TANO l_Rev I _J,1c 

Page 46 
CONFIDENTIAL 

Subject to Protective Order - Williams v. Remington 

ETE00001601 



Barrel Vertical, Muzzle lJJ> 

B-24 

OPEN 

SIGHTS 

PASS 

Barrel Vcrtical1 Muzzle Do~·n PASS 

Barrel Horizontal, Left side UJ) PASS 

Barrel Horizontal, Right side up PASS 

Barrel Horizontal, Bottom up PASS 

Barrel Horizontal, Tot> up 

3.J.1.1 

CONFIDENTIAL 

B-25 B-29 B-30 

OPEN SCOPE 

PASS PASS PASS 

PASS PASS PASS 

PASS PASS PASS 

PASS PASS PASS 

PASS PASS PASS 

PASS PASS PASS 

The objective of this test is to si1nnlate 

f'ro1n a vertical height of 12 inchc:; . 

(or bumping) of the firennn against a hard surface 

the drop Lest abO\'C arc used tOr thh test. 
. ·:-:-:-:-:-:-:-:-·.····.·.·.:-:-:-:-:-:-:-:-:-:-:-:-: 

.·.·.·.·.·.·.· S.A.A.~n;J~-OFF TEST - PHASE II 

B-26 B-27 B-28 

OPEN SCOPE SCOPE 

SIGHTS 

PASS PASS PASS 

PASS PASS PASS 

PASS PASS PASS PASS 

PASS PASS PASS PASS 

PASS PASS PASS PASS 

PASS PASS PASS PASS 

Tf,WOOJOA,\' -SAA!lfl RottJtion Test 
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SCOPE 

PASS 

PASS 

PASS 

PASS 

PASS 

PASS 
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PASS 

PASS 

PASS 

PASS 

PASS 
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This lest situulales Lhe e1Iect of a rifle leaning or oLher surface and 

The rifle is al\o\Yed to unintentionally falling on one side or the other There are t\vo 

fall front a\ crlical posilion firsl on one side of the slock then on 

Barrel Vertical; Drop ·with Left 

Side lJ11. 

Barrel Vertical; DnlJ) ·with 

Right Side UJJ. 

3.5.1.4 

conducted for inlOnuation only. 

the stntus recorded. The test gnns 

gauge the "scnsitiYity" of the 

6" 

B-24 

B-25 

B-26 

B-27 

B-28 

B-29 

B-30 

B-24 

OPEN 

SIGHTS 

PASS 

PASS 

PASS 

B-29 B-30 

SCOPE SCOPE 

PASS PASS PASS 

PASS PASS PASS 

internal Remington test and is 

at ,.passing'-·' or "failing" each individual drop and 

18": 2+·· nnd 48'" The purpose of this test is to 

Co1nments 

1 OricoL:1iion-BfUTCl HoriLootal: Bollotn Do".n 

I Orientation··· Barrd Hori.r.ontal; Botto1n Up 

FAIL 1 (Jrient;Jt.ion ···Barrel Hori;:ontal: Botto1n Dovu1 

PASS 

PASS 

Tl."170010AU- Extended SAA;,11 Rotation Test fj(Jr lnj(Jnntttion on(v) 

200 l I )csign i\ci;Cplancc 'J'csl Rcrning!un M.'71 () Lcn!crfirc Ri !le 
R & T) TechniG1l Cenkr Pn,jecl Nu_ 241 O.i~), TT.Vv' 00 I 0 
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This lest is si11tilar to the standard SA.l\lvll Rotation tesL but is 

conducted for information only; there is no Pass or Fail for the 

al "passing·· or "failing'' each indh,idual drop and the status recor4aj_. first on U1c lefi side 

then on the right side but \Yithout the use of the ntbber nmt use~!i~~*!~\1e other 

failures noted. 

\Yas acceptable \Yith no 

3.5.1.6 TL if'(JOl OA V - Ext#:#:~i S;,_U~ffi~~~/f~f.f; (for InjOnnution ou{i') 

This test is sinrilar to the striclly ···a:n iutcnial Rcoill1gio11 test and is 

conducted for information only, The individual rifles *1~~~'!i~~;·sir1g" or "failing'· each individruil drop and 

the relative "sensitiYit)'" or the product to severe 

height of 6 ft. Testing \Yas stopped at 6~ft. due to 

Al 110 titne during tbfr, test did any of the rifles 

The purpose of this test is to gauge 

foi·~·.:· /\i(ii~,~~ i\i\~\@!i \\-as partinlly con1pleted, up through a 

I"!~ mlJ:B:·~(f>akagc Of scopes. bolt handles and receiYCf inserts. 

200 l I )csi!,':n Acccplancc 'J'csl Rcrning:!un M.'71 () Lcn!crfirc Ri !le 
R & T) TechniG1l Cenkr Pn,jecl Nu_ 241 O.i~), TT.Vv' 0() I() 
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Intentional abuse 

3.5.2.J 

for this test a firing pin ""'as altered to 1nah.c a 

produces a pierced pritner when fired. The purpose or d! @N!pw high~pressure gases lo escnpe 

into the bolt, n1agazinc box and 

To determine if esc<iping gas pressure 

There \\ere no indic:Hious of 

into the action ru1d thereby dctcnninc the effect oflui1h-11>rc$stlfc 

receiver areas_ A st<indard round of _30~06 am1nnnition 

cjccls particles tha1111iglll hit a shooter wilncr:;s paper is 

pa11icles being blo\vn back to\vard the shooter 'vhe111 ;~~;1;11~;~·~~m~ 

1u11uu1_111111111;'):~l1111_1,u1_1111'1·1:r:t~:~~~:lu11111_111uu111111111_ 
111.,1 U ~.11 U,,111 U U U •:0:-1!.U 111UIll_i•IU11U1ll_I11UI11.11.11.:111 
I I II II ill I I l'I U 1°1 I I I 1:l:-:•:t·i 11Il'U,IIIU11 U •I I I U II 0 11 l°IU 011 

II 1•":J'•:t:ji 111 I I Jif~:il·' II ll 111ll111 lJ Ill ll II I I 111 
1 . - . - . - ·,- II 1 '1l'l:••:J:if1"1111·11'11'1II1:1l'Il'In1''11'11 '1 I 

u 1.1• .• ~~~fi1n 1 '.n • •.• u •.• 1•o1• 1.n n .. • • 
1111,i:'.O:jl:;:il U II JI 11UIIU11UIII111 U I.I 
I 11 ~ ··-..~·11I1,11 I WI I I I I U •• U I.I I 11,1U1.I 

1111111uou1n.nu111n111.1• 
l•UUllllllllllllllllllllll 

111111111111111111111111111 .......................... 
11111111111u1111'1111·1111 
I JI 111WI111IJ111fWIII1111 

n111n11111n1n·n·1n•10 
11111111111111111111111111 

I .. n 11111uIn11,1 I I I.II 0.11 

Ofhlre1n1el\ high pressure on the strength of the rine s:s1e1n. A purpose or 

that might occur if an individual purposely or accidcntully produces a 

t\\·ice nonnal factory load pressure_ The approxhnate pressure generated 

Although Lhc bolt handle broke off ihc bolt the boll lugs held as did the 

is believed that the bolt handle \Vas broken during the test oYhen the lanyards used 

I )csi<J;n i\ci;Cplancc 'J'csl Rcrnin<J;!un M.'71 () Lcn!crfirc Ri !le 
R & T) TechniG1l Cenkr Pn,jec~ Nu_ 241 O.i~), TT.Vv' 00 I 0 

lilc: E \T cs! Rojport~' Firearms Test~" M7 I O_DAT _REPORT _.TANO l_Rev I _J,1c 

P11ge 50 
CONFIDENTIAL 

Subject to Protective Order - Williams v. Remington 

ETE00001605 



CONFIDENTIAL 

Rerningt on Arms 
REi.'.SEARCH &: D''"'°"'"''E'•TT,:c'<N'C''"'""~' 

315 WC:ST RlNG ROAD 
ELIZABETHTOWN, KY 42701 

to close lhe bolt re1notely placed excessive stress on Lhe bolt l:t.:'Utdle during co1ubined ·nilh a poor 

br:1ze att·1ching the handle to the bolt resulted in the failure. 

There \Vere no other indications of dninage to the 

One or the 

chmnbcr. 

I U I~ II U I Ii I 11I~111 ~I U ~I' U ii M 11111 • 
~ 11111ii1111111I11; QI~ 11"' ~~I' IR I I 11111~MI~:~;,;.::ii11 Ii·( 
1111111ii111111111mIm11 m Im II~ m I~ I II I Im Ii Ill -:~:~:~:j Im I~ Ill Imm 
I~ Ii U If ii~ It 11 ii (ii 111 I~ IM Ii U II I I~ 11111 fli t:f'~ 111111111RI11"1i it 
I ~11111111111, 1111§m11111m111111111111, I A.~ . .!! I I I I I ill 11111111111111111•·t:ii 111,11I ... 11 
1111ii1111~11m111U111EI~1111I11IImIp;Ji';:0~~·~.~-1111•11III111119IIII11 I I I I I I I 
I~ m fi I~~' 11111n11IIlla~11 m' I' I' I' 1:~:~:J:~¥t~:~:Jl·Al I I 111' 11I'I1111. 111II1111 
w Ill m' m ~ m Ill w' w Im 111111~~~11111 ~'I;~~ I J -r·o:u::u::111J:11:~:fAl I I 11II •• J,11I1,1I.1,11 I I 

~ m Ii m ~mu Im I. I~ 11 i i:'i't;~:~~~:~:~:W:*:~:!t;.!1,1•.•.11 I I.•.• ...... I.I I 
.• :11·ii:~:1u1:••:i::u •• 'I •• I I. I. I .. I 

·- ' 11.11111111,1111.•1.11.• 
1·u 1•··;,~~~·~.1w.·1 .. u1·1.i • .. 11u .. 1111.1uUl.I1,.u.11 
II I I l:-·d:•:t·11111U,IIIII0111III01111 I I nu I 

1n•••ua~•~•••~• .· ... ou_~l~:~t.•1.111~~~t-:un .. •1.11.11uuu.1lJ1.111 
• ~' 111'11nIiil1111·:-:·••1111. l:1::.:~:• '111n:•••:1'nIIII11 .... 111 I •.• •'• ... •'• ... 
• '~'IQ~. I~ I ••• I~ 111.~:,:(~~-~· ~I ~i~:i!:,:-.:· •• 1,1 •j:~~fi o•. • ..... • .. • ........ •'•o ....... • 
f 11111111I11I11~I.~:f~:~~:o:~:f:.l.:~:~:f~:lIII11 . .i::•.:~~:j U 11UII1,11,11,1 I I U l.U,U,1 I 
a I I I~ I 1111IIIii111 lh':il:~~~:':~~~:~~~~:!,_~ I I I I-~~~~;~~) I I 1,1 U I I I I I I I 1. 0 II I.I I I 1,1 I 
I~ I 11a11111111111III1 r1:•:-:~;f;:'i*:f;,;~:~~-~ ,!:~;J;!l;O 11 ... I •.• I I I I Ill.I ....... ~ .. I 
I I I' I' I~ I I I I I I I I 11 I I I I• I l'ft:~:~:(j;~:~~:~:~~-~:~;J I l I I I I l I I I I I 1,1 I l_l I I I I II I U I 

Ob~tructed Bore Test 

a position innnediately ahead or the 

factory load) 'vas loaded and fired re1notely. All testing ,,-as done in the 

";:::J~\l!~i;~ii;;,;;;;~~:i®~f(~11oe1·aand \\itness paper. Before re1noving or otherwise dislurbi.ng the lest 
b taken for the record. After collection and removal of the parts additional 

on1nponcrnLs were Laken for the record. All palls were put in sa1nple bags, 

'P~iJi1;1j!k@iiJ}J/j\@{i~.,.iew 

on the "vvitncss paper that parts ·were thro\vn in the direction of the shooter. The bolt 

fron1 lhe lan~ ard and a poor braze joint as noted in l11e pre\ ious test are the 

I )csi<J;n i\ci;Cplancc 'J"csl Rcrnin<J:!un M.'71 () Lcn!crfirc Ri !le 
R & T) TechniG1l Cenkr Pn,jec~ ND_ 241 O,i~), TT.Vv' 00 I 0 
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probable reason for the failure. The tnnga.doe box was blo•~n down frotn the 

section TTJr'OOJ OA Y; Tl I J 

The shell case \Y<iS detOrined by the high pressure and 

rccciYcr and barrel experienced no ob\ious da1nagc. 

1ouu1.111uu·u 
, ................. .. 

I Bl 11IIU111H1111Bl1111Bl111111111 I ·t•:l 111I111111111111111111 I I II 
1•••111111,11•11•1R111,..~;*~:;::~:~*~:~:•.•.••11111r.:·ii:f~'iiru11nt111n11rn111nn11 
1111Bl11l811mii1111~.~:j(~:~:$:;.::~:$:;.::f*;.::J:fMI11II1li"ll I ,ll I I I.I I I II.Ill .1·1,.1I1·1 .. 11I11·1III1.,1 l 
NI IM l' l ~ ~ ~ d ~ l Ml' ~:~:~~t~:11>Jt'~·•)j:,.::~:~~~:~:~:io::~ NI I I I JI I 111 I I I I II I I I l I I 11 U 0 I fW I 

Obstru~i~ij~ore Test 

I )csi<J;n i\c!.;Cplancc 'J'csl Rcrnin<J;!un M.'71 () Lcn!crfin.: Ri !le 
R & T) TechniG1l Cenkr Pn,jec~ Nu_ 241 O.i~), TT.Vv' 00 I 0 
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