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:~\~\· ... 

ABSTRACT: ;}! ''.~L '.:\ . '~:;_'.~·. -~~~~8~~ .;~!'.~ 
This Report covers the results of the Design Acceptance Testing procedures,PJif;/P~~~d on·;~ Re~if'-~JllT!,;,~f~·;·. 

Centerfire Rifle during the time period from April 2000 to October 2000 at the Rem_ifzgton A¥.N Campa~. In&~· Researc)i:I& 
Development Technical Center located at Elizabethtown, KY. ',t~ 'sr:; \r,£. ii. 

-~,:~; . .,. ~t~.. ·t·~~ \~t ·"H? 
This Testing Program was organized around the goal of .~ftf,rm ·· ''· 'j, ~his'ip;w prodiif/ met deiign specifications. 

Several "informatio~. on~v" tests were also conducted during t;~~_if#Pil· test p , a~ff{ 't~ purpos".;91 evaluating the products 
under extreme cond1~10ns. . <'·· .• , :,":,. '"<:b~/,~:-'.; _ . 

The following general grouping of test proce~s. _were:.u,~ed ('1'4iftl!rm1~f'roduc'i'"Ctipab1/ity. 

' " ;f1 ·~~:i:~> .• ';,,j~t :;~;j~:' f· •• ,.~::··~~ ':',. 

1. - Hllfl#JJaceJJ!ld 'F..i:pofChecks,-... ·o. .,·.c~·'Jc·· 
2. , ,.;,;;.:fflitial Insplf§!ionS:/fests andM,easu'fitine"nts 

''.~. ~· · ;_~, r¥_eig~ff· Len~s aljff_~G.~~'.~liracteristics 
.. , , . .. ~\ ¥;,f.j~ffiis Me~rem~jil:(.t'i·"' 
!d1:· .. , j:i; ~µnctional I EhJ!uralice Testing 

t8 ~ ~t~;6!~~::;'.• ·. o.;::;h - ~uracy '" 

.:~,· .. ·~~'.;. ~~~,: .. ~·.!\,~;.. ~~J. · · •·;iM.;fi·~- CiJ,VJ~onment~l Tests 

.~- '~!: "·/·. ~<iaTAous1ve Testmg 

· ;f ~,·l;ri~~~~· :~i~~ AJ rev~J~ing the entire series of DAT tests and the data for each of the individual tests. the Research Test Lab and the 
j~\ ~ \. !Ii-', 
··~~. ;~IB R~"";};l,~;;"JiftJ!;ign Group has concluded that this product did not fully meet the design requirements as set forth by the Test Plan. 
-~~== >H: ''h-. ,#~!' The design is approved for Trial & Pilot production and testing with the understanding that the issues raised by the Design 

·~~~~~'*'' ,... Acceptance testing will b,, addressed during the Trial & Pilot phase of testing prior to release for shipment. 
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INTRODUCTION 

··-~·art•• A•ma COmtl,fJR.111.'f" hi.a~ 
RESEARCH & DEVELOPMENT TECHNICAL CENTER 

315 WEST RING ROAD 
ELIZABETHTOWN, KY 4270 1 

The Model 710, Centerfire Rifle is a new product line for the Remington Arms Company designed to be an 

economical alternative for the Bolt Action Centerfire rifle customer. 

This report will review and summarize the results of various Design Acceptance Tests (DAT #1 & #2) 

conducted during the lime period April 2000 and October 2000 at the Remington Arms Company, Inc., Research & 

Development Technical Center located in Elizabethtown, KY. 

Due to the extensive nature of the testing that embodied this new product it was determined that this n;port 

would consist of two parts. Part A (this document) presents a brief explanation of each of the indivi$lual tests~~hat 
~ ~~ -.. '·l'~. 

were a part of the overall test plan, along with a briefreview of the results for that particular t~p~t· Part)f&ip~~sts ~t 
83 

. 

large binders and contains the raw data, tabulated results and additional individual t:~t~~~pJits ~~ociat~~:·'.•'.JJN~ t~;~f~i}>' 
program. It is more eJ..1ensive in both volume and detail and is intended to giy~ tfi~~f~~r an in~d'~pth ~k'at eae~:of. ,;} '~· ·t;c ). 
those same tests. It gives details such as the flow charts for the DA)}~~st pla1'%~'9opies d'fiflie indi~ucfttest requests 

and the reports and/or the data that was generated dur~.~~ ~&tnpi~~~\~f;~,~micul~~~~t. Part~ locates in one 

place all of the pertinent information that is sum~iir~.zed q),>Part ~·,,;,.\ '.(, ':~~;~i~ 
. ~k·~·~:,::_!~~--,~:~;~ .. , \~~~/.,)~·"'"". V; 

Part B is divided into tw~ p~. Ef11. contain~)~e ~frm~t~~~,pertihent to Phase I of the test program and B.2 

contains the information pet1P1o ~e II}of the te~f'.pro~i:li'iitOng with copies of additional supplementary tests 
~ >~~;~, -~): r:· -1.S~ ~)~-

that were not part o(fu,,e ot!t;inal t~~ plalfh .· ih .,,, , '.~~?' 
.. ,. ?~t ·~~~~~~?*:,S?·'· ·;i~-i~ -~~~~~,;-.·~-· 

F&r,-~v.reftir~ce'twd consistency, the same section numbering scheme is used in Part A and in Part B . 
• ~r;:~~~(,:,.,. ':t£(\;;;e; .. \\ ~~\~ 

.#"' '''-'~ a\t~sult'~~~ing8for DAT# 1 certain problems were identified and needed correction before testing 
·~~~ -~f.- \(·.. -::~;'.;~! 

;;)f 'l;ri~~~~· ;~~pontinued.]fesi~ changes were made and the second test program was started (DAT# 2). Additional problems were 

j~\ ~~l~ntifi~w~ testiilg continued and the decision was made to correct identified problems and conduct a ten-gun post 

~~~. J~~ r:iAf·f@t' At the completion ohhis test there were still issues that needed to be resolved. Given the time schedule for 
·~~~ ·. ;.#~;: 

~ ~~~t'*'' introduction, the decision was made to move directly to Trial & Pilot testing where proposed design changes would be 

incorporated into the T &P samples and the Trial & Pilot testing would confirm the design as well as the production 

process. 

The following is a partial listing of the open issues still to be resolved by the Trial & Pilot Testing: 

• Bolt Handle Braze failures 
• Followers sticking in magazine boxes. 
• Inconsistent Bolt Stop Detent 
• Bolt Closing Force high 
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RtHXUl.nsl1'11:0D. A•m• Com.paay lao. 
RESEARCH & DEVELOPMENT TECHNICAL CENTER 

315 WEST RING ROAD 
ELIZABETHTOWN, KV 42701 

1.0 PURPOSE & SCOPE OF TEST PROGRAM 

1.1 PURPOSE 

The purpose of this series of tests was to determine if the Model 710 Centerfire Rifle would perform as designed 

and meet the established function and safety criteria proposed by the Research & Development Firearms Design 

Group. 

1.2 SCOPE. 

·. ~-
This report covers the testing of the Remington Model 710 Centerfire in .30-06 Win. caliber only. \~}. 

~~~~~.I. ~ .. ~h 
· ,.,;i~ ''.~~- ~t, . ~~\::;, ''.~~h .6-' .;~r~ 

EXJLCUTIVE SUMMARY ,,· y~ · · · ·,:~) :~ .. ~··'~f-ih ·;·t.;11:~> · 2.0 
.. ~ ,~t''W,-1 ,~~:: -w·'' -,~f:t· ,,. -

This section of the report is a summary of the test work ~ccomp8!1Jied thr~ two ~~has'~~ of Design 

Acceptance Testing (DAT) for Remington's new Model 71?<~9f!!ter'di.~™Qe ~s a teJ:~~ post.bAT test.) The 

testing and associated design development improvement~;~~f~ co~p1Jl~ ·er~)~~ time '~riod of April 2000 and 

October 2000. Due to the unavailability of .~?'?!~titl~!~!~c%~~.~~rt'-orn.i\t testlliifiie test plan was divided into two 
,.,_.. - . ~ ,,,,,. . .. 

Phases. For Phase I testing ~fl~ Alf~IS) thre~:111l~um.~t~s''were available for test. Those tests or 

measurements that would ,b\<-~6~~ b~'1te ~.of the aJWum~~b~ks such as weight or measurement of recoil were 
. . : : ~--"- ~;~i., · ... :·,. ./~i~; 

postponed untd Phase~J. te$tf g·.··~i"~~· ·~;; ~~L>:·'.)<'.W 
~·-::.::0. ;:"~\ ·~~~1~~·.1·'. '~~t. ~~<~ .... 

~;:'~' ~, .. D~f)~~~- B,~~ Pl'i~C II, DAT if l testing (Rifles Bl-B30) with synthetic stocks several problems were 

,;li:f€iltHt6a;_'·ad~seli#.i~lid_esi~:changes and resubmitted for test under the designation of Part B.2, Phase II, DAT# 2 .• r· ·n• ··.X 1~·~ .. , 

. ,.~£ •J;s.:~~~~· ;~~Rifles c1'1~30}~i.: The rg§Jits of this testing indicated the need for a ten-gun post-DAT test. The foliowing table lists 

1
,i 1~~ resu~~}~fthe.fuost recent of each of these three test series, Phase II, DAT #1, DAT #2 and the ten-gun post-DAT 

·~~' -~~ test::~Wli~~e problems were still unresolved the decision was made to wait on the results ofTrial & Pilot Testing where 
1

~~'· ~"~~H~f~j! the most recent design changes would be incorporated into the design and process. 
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2.1 TEST SUMMARY TABLE 

The following Table lists the individual test procedures that were completed during the DAT series 

and the Final Status of each by individual category. Note: Final Status is listed as "Passed'', "Acceptable", 

"For Information" or " .. Did Not Meet Specifications" 

Passed = those characteristics for which a specification or criteria was required to be met. 

Acceptable = those for which specific criteria have not been clearly established. 
-.'! 

For Infonnation = those characteristics without specific criteria and which were taken to provi~} . 
.:~~-~- ~-;~. 

data to establish expected product design levels. ~~·.'\(·. . ·.~~ . 
. -~~. ~~;:; ~---'.: ~~\:=~r. '~~1~ B.3 -,;~~' 

Did N~t Meet Specifications= thos~ characteristics for whic~ c;~~~i~~f:spedt:tion~~~~~!~~,~~~
1

:~]~~f~!,> 
esrabhshed but not met by the submitted sample. \j\ ~1.1, ·\'!'. }. 

~t \~h~ ·~fa; }f 

·'~f ·~;·· ;.:~. ,·,-i~·,.;:c ·o'' 
~~'.1 Head~P,ac~~ Proofl:iksting 

· ;~?.~,· n~~.~. __,.~ .... ~,-~2-.-l-. l-.l-0-.!,~w. _W_O..,.d.,...:Io_A ___ ---M-e_as_ure--H-ea_d_s-pa_c_e-------+--C-o_m_p_l_et-ed---l--C-om_p_le-te-d--+----P-a-ss-ed----1 

1'~ .. ~ ... :· " ....... ~~·· 
':8~c j~ 1,., 

3.1.l.2 TLWOOlOB - Proof Test Passed ·;~~\ "W Completed Completed 
.'.J~. \~~:Hs .• ~. --------------------------+------+---------t---------j 

3.1.1.3 TLWOOIOC-Re-Measure Headspace Proof Test Completed Completed Passed 

3.1.2 Forces 

3.1.2.l TLWOOlOD - Firing Pin Indent Completed Completed 

3.1.2.2 TL WOO I OE - Sear/Trigger Engagement & Sear Lift Completed Completed 
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3.1.2.3 TLWOOIOF-Trigger Pull Forces Completed 

3.1.2.4 TLWOOlOG- Safe On/OffForces Completed 

3.1.2.5 TL WOO JOH - Bolt Lift and Bolt Closing Forces Completed 

3.1.2.6 TLWOOIOI-Magazine Spring Forces Completed 

3.1.2.7 TL WOO lOJ - Recoil Force Not Tested 

3 .1.2.8 TL WOO l OK - Lock Time 

Completed 

Completed 

Completed 

Completed 

Completed 

Re-adjusted to 

meet Specifications 

Passed 

For Information 

Only 

For Information 

Only 

3 .1.2.9 TL WOO l OAZ - Firing Pin Head to Sear Engagement ,, °N;~k'f ~stelt: '·. C~~leted ,~~~~" $) 
.,-._-· ••. ) :·.~.· (~ ,.·. ': • ':i -~ ..... ~ "'' 

Passed 

3.1.3 Weights of Major Components 

Completed 

Not Tested Completed 

Not Tested Completed 

3.1.4.1 TLWOOlOP-Overall Length Not Tested Completed 

3.1.4.2 TLWOOJOQ-Barrel Length Completed Completed 

3.1.4.3 TLWOOIOR-LengthofPull Not Tested Completed 

3.1.5 Gun Charaeteristil:s 

3.1.5.1 TLWOOlOS-BalancePoint Not Tested Completed 
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3.1.5.2 TLWOOIOT-Drop and Cast Not Tested 

3.1.5.3 TL WOO IOU -40 lb. Trigger Pull Test Not Tested 

3.1.6 Firearms Measurements 

3.1.6.1 TLWOOIOV-ChamberCast Completed 

3.1.6.2 TLWOOIOW - Bore Diameter Completed 

3.1.6.3 TLWOOlOX-GrooveDiameter Completed 

3.1.6.4 TLWOOIOY - Twist Rate (.30-06) 

3.1.6.5 TL WOO I OZ - Magazine Capacity Test 

3.2 FUNCTION & ENDURANCE TESTING 

Completed 

Completed 

;;);" ri~~~ '· -~~~, 3 .2.1.3 ltl w6h1 OAC - Extended FWlction & Endurance Test 
~~J~ .. ~~"< 

Completed 
j~\ 
~~. i~~ 

-~-~;~~~ ·,;,_'.'·\~3o 

3':2·;r.4 TL WOO 1 OAD - Clean Rifles and Inspect Completed 

Completed 

Completed 

Completed 

Completed 

Completed 

Completed 

Completed 

Completed 

Completed 

Acceptable 

Passed 

Did not meet all 

Specifications 

Some bore 

diameters oversize 

Passed 

Average Malf. Rate 

1.35% - Passed 

Average Malf. Rate 

0.17% - Passed 

Acceptable 

For Information 
-~1t ,A~f 

~~~· ~td.ft..ilii,.----3-.2-.-l.-5_TL_W_OO_l_O_A __ E ___ D_ry_C_y_c_le_t_o_5_00_0_C~y-c-le-s-----+-C-o_m_p_l_et-ed----11---C-o_m_p-le-te-d--+--A-cc_e_p_ta_b_le---I 

3.3 ACCURACY 

3.3.1 Accuracy & POI Testing 

3.3.1.1 TLWOOIOAF- Point oflmpact Not Done Completed 

3.3.1.2 TLWOOIOAG -Group Size at 100 Yards Completed Completed 
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~.4:.ENVIRONMENTAL TESTING 

3.4.1 Temperature & Humidity Testing 

3.4.1.1 TLWOOlOAH- Hot Function Test Completed 

3 .4.1.2 TL WOO 1 OAI - Cold Function Test Completed 

3 .4.1.3 TL WOO 1 OA.J - Thermal Cycle Test Completed 

3.4.1.4 TLWOOlOAK-Heat & Humidity Test Completed 

3.4.2.Debris Testing 

3.4 .2. l TL WOO IOAL - Dynamic Sand & Dust Test Completed 

3.4.2.2 TLWOOJOAM-Static Sand & Dust Test Completed 

3.4.2.3 TLWOOIOAN -Field Debris Test 

3.4.3 Misc. Tests 

3.4.3.1 TL WOO IOA:O - Rain Test 

Not Tested 

Not Tested 

Not Tested 

:ls;~~ ~· '~~\. 3.5.1.2 jwo~l,OAR-~AAMI Jar-Off Testing 

{'t 'fr.~\.: -;c·{o· 

Completed 

Completed 

Not Tested 

Not Tested 

Completed 

Completed 

Not Tested 

Completed 

Completed 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Passed 

Passed 

Passed Completed =~~' ;~IB '-);~tj:~TLWOOIOAS- SAAMI Rotation Testing 
-~~.(:_ 1----.i' ... ~~:::,__·" ------------------------+-------+---------+---------l 

,~~: ·~~~='. ~w 3.5.l.4 TLWOOIOAT-Extended SAAMI Jar-Off Testing Not Tested Completed 

3.5. l.5 TLWOOIOAU - Extended SAAMI Rotation Test Not Tested Completed 

3.5.l.6 TLWOOIOAV -Extended SAAMI Drop Test Not Tested Completed 

3.5.2 Intentional Abuse 

3.5.2.1 TLWOOIOAW -Pierced Primer Test Completed Not Tested 

3 .5 .2.2 TL WOO IOAX - High Pressure Test Completed Not Tested 

3.5.2.3 TLWOOIOA Y - Obstructed Bore Test Completed Not Tested 
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3.1 INITJAL INSPECTIONS, TESTS & MEASUREMENTS 

3.1.1 Headspace & Proof Testing 

3.1.1.l TLWOOJOA - Measure Headspace 

Headspace for this firearm is the distance between the face of the bolt and the point of contact on the shoulder 

of the chamber. Ex1:essive headspace can result in an unsupported shell case allowing the case to stretch and 

potentially rupture and thereby dump high pressure gas into the breech area. This pressure can potentially ci!Jise 
{i} .. 

damage to the firearm and/or shooter. Headspace dimensions are clearly specified by both Remington ~~.A.A.Nf~\ .. 

Remington specifications for centerfire rifles require that headspace not exceed "min." chruiWer'.:f,009". (:: , ;;\:,. ·'.~t 83 ·~~' 
,• ·~;;'" '1·=.~:<-;}. ':-~t,, ;~·: .. :·:~:~~~=~,>- ~:~l~~;,~)~;·· 

For rifles A-1 to A-15 (Phase I) and rifles B-1 to B-30 (Phase II) all.qf$¢'tiit1~ were ii{~e r~b~~f~~!to'''··· 
=,~~·~ ;:':':I t•!· .... ~ 

min.+. 004 prior to proof testing. (See Section TLWOOJOA; B.l & B.2.L '1t \~.~. ·th it 
3.1.1.2 TLWOOlOB -P';W!f'fd{' :~~~~l~;;!L;~~:::~~~ 'tf.ih -~~; ~-

The proof test requires that a firearm. \;!~($\lj eci~,-$o !¢1~tlst o~ roW:~(~ generates a substantially higher 

chamber pressure than that which it i~'.1XP~;d·,~o b:'.~)~~-·to d%~ ~tirinal use with standard ammunition. Prior 

to and immediately after aJ>f~1~~f¥ouri~fS f~4 the rifl~)is ~~~6a for any indications of damage due to excessive 

pressure. ,,~:-. '~~~\ \1i~~1i{~<~~: ~;~h, . ~~L~{;i>'.;~;}' 
Ins~.!I; of~l ri6~, both Phase I and Phase n, after proof did not exhibit indications of damage due to 

,.;.~~~~~ti~:. .;~.~ •· .. ~:·'·., }:'~ ~~1; 

,higfftfressµre ~ bol~·J9i\ldnif$.irfaces, chambers or other components. (See Section TLWOO!OB; B.1 & B.2.) 
·~~f "~~~. \~(.. ~ 1~~~~;!. ~--
;~~: )~~ \i:,. 3.1.1.3 TL WOOlOC - Re-Measure Headspace after Proof Test 
1~i~ ,j~' .,.. . . 

,~~:~~" , ·.~Aifler proof, headspace 1s agam measured on each firearm. All rifles must remain under the min. +.009" limit. 
··.:~.~-~ ;~..:.:..~" 

In addition, there is a requirement of the test plan that no headspace measurement can be greater than .002" from the 

pre-proofmeasuremen1. All rifles tested met this criterion. (See Section TLWOOIOC; B.J & B.2) 

3.1.2 Forces 

3.1.2.1 TL WOOJ OD - Firing Pin Indent 

Firing Pin Indent is measured to insure that there is sufficient energy available when the firing pin impacts the 

cartridge primer to initiate ignition. The depth of the firing pin indent should be at least 0.0 l 7" " ... in order to insure 

against misfires charg<~able to the firearm ... " (Ref. S.A.A.M.I. Technical Committee Manual, Vol. VII Cente1fire 

Rifle, Section 7-50.03) 
Jan.2001 - Design Acceptance Test - Remington M/710 Centerfire Rifle; 
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The test lab uses the average of three trials to determine the value of each rifle's indent. For Phase I rifles 

(Al-A15) , the mean of all 15 rifles was 0.01887". The minimum value for this sample was 0.01770" and the 

maximum value was 0.01970". 

For Phase II, the mean of all thirty rifles was 0.01722". However, in this sample there were 10 rifles that 

measured less than 0.017". The rninimwn value observed was 0.015''. There are currently no known plans to change 

the design to address this discrepancy relative to the recommended S.A.A.M.I. standard. It should be noted that no 

rriisfrres occurred during DAT testing that could be attributed to the rifle. (See Section TLWOOJOE; B.1 & B.2.) 

3.1.2.2 TLWOOIOE - Searnrigger Engagement and Sear Lift 

·'~~,. The amount of engagement (or overlap) of the Sear Safety Cam and the Trigger connector is required to~~'·. ·. 1 .~ 

.1 · 

0.020" to 0.025" with the bolt in the fully closed and locked position. In addition, the required amouqt O~Jtift for ~e' '.';>,. · ~L B:J .,.~, 
. ~ ~:- = !.. ....:-. .,, ' "'·1· ._ ~ • ..., •,..;., 

Sear Safety Cam when the safety in placed in the "Fir~" must be a minimum of 0.006" an~,~~tllii.um ·~~:°"01~~~'.~/~'f.~~~~ ·;:~~!'~~··, 
For these values, the test lab uses the average of three trials. • \~~. ~st\. ·\n. i~' 

·=;:~;--h :·:,~.. ·s,~~ ~~t ·.rt~ 

Phase l measurements revealed that the mean for Sear/Tri~\~~~p9~age,~~~0-: ilj,~265" ~~ a mirlffiiwn 

value of 0.01773" and a maximum value of 0.02870". There were ;wo val~.:~ bef~w the\1~!~pnum specification of 
•.••• ~"":'.I!!·-. • .. ..;•' ··:,. -' ·.~· '.t ,~~=--·. 

0.020" and two values above the maximum specificationNalue;of\).O~~l,)JFbr the Scl,lr Lift specification the mean of 
·-~~:.:·. ··~1: ~~:·;~ · .. ~·;_ 

the fifteen samples was M0959" with a m~tlpuaHral~~~f0.0072?f: ariq;~ m,~~ value of0.01137". 
~·-;-~ :: f~O:- ·-~~~~ ·;:·,>,\ !.~r. ~~l;~:~f~ 

Phase II measurement (or tt\~~fu~an ofth~~irtf~ample,~~~r Sea;/Trigger Engagement was 0.02419" with a 

minimum value of O;~I,990" ~~ ~i~ v~1~ J~~Qi.~~¥so''. There was one value below the minimwn 

specification~H~P.t:?20';~~{1~f?J.?: ~~i~es~~~'~:we the spe~ffication of0.025". For the Sear Lift specification the mean of 
.. , .... ;.-,•rn' ,.1., to!-..:. '"L"' ···~ ·4 ~. -~ .... ~ 

the thirty.~fuple~ W~ O'.~J59~i~~~th.,_a riifuimum value of 0.01140" and a maximum value of 0.01870". There was 
• '.~~~ -~f.- \(.. ~~:.:~~~ 

,, ?.f.'·'-~J.llu~r the sam .. ~~ thrc\)as greater than the upper specification of 0.018". There were no values below the lower 

i~~ specificat,ofO.OQ~! (See Section TLWOOlOE; B.1 & B.2) 
~S~, ~~~ °'-0.;~~~":;"~)~~~t . 

·\~~'· _w· 3.1.2.3 TLWOOJOF-Trigger Pull Forces H' .,_ 
~~~~~~:.t~~f;1r 

Trigger pull is the force required to manually operate the trigger and release the firing pin and is measured in 

accordance to S.A.A.M.I. (Ref. S.A.A.M.I. Technical Committee Manual, Vol. VII Centerfrre Rifle, Section 7-150.01-

note that S.A.A.M.I. sets only a minimum trigger pull of 3.0 lb.) and Remington standard test procedures. The 

placement of the spring scale force gauge was in the center of the finger radius of the trigger and the direction of pull 

was horizontal and parallel to the long axis of the barrel bore. Three trials were made on each sample rifle and the 

average used as the final value of the trigger pull force. The Remington specifications established for this product are 

a minimum trigger pull of 4.0 lb. and a maximum of 5.0 lb. Trigger pull forces were re-adjusted to this specification 

prior to the continuation of testing if found to be above or below the specified limits. Trigger pulls were taken both 

with the actions in the stocks and independent of the stocks. (See Section TLWOOJOF; B.2) 
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For Phase I one of the fifteen samples averaged 3.982 lb. . All other Phase I samples were between 4.0 lb. 

and 5.0 lb .. (See Section TLWOOJOF; B.J) 

For Phase II rifles four rifles were over the 5.0 lb. limit and were re-adjusted to the specified limits. One rifle 

was found to be at 2.0 lb. (measured as assembled in the stock) which was under the S.A.M.M.l. recommended 

minimum and was re-adjusted up to above the 4.0 lb. Remington limit. (See Section TLWOOJOF; 8.2) 

3.1.2.4 TL WOOJ OG -Safe On/Off Forces 

The amount of force required to move the Safety from the "On-Safe" position to the "Fire" position and the 

force required to move the Safety from the "Fire" position to the "On-Safe" position. The first requirement:;j~. a 
:~~·... ~-;~. 

S.A.A.M.L specifimtion (Re£ S.A.A.M.I. Technical Committee Manual, Vol. VH Centerfire Rifle, Secl1~)ft·}-130.();). 
·, ' '+. ~.> '\:,, ·:,~. 83 .. 

and specifies that the firearms with a manual safety have a force of at least I lb. t~,:11~{~:'1he -~ety ~~-!YM~~fe~t~f~!)~("' 
position to the "fire" position. All sample rifles measured in both Phase I ~}Im~t'tjM~ requ~ent1~if'iie sec~ikl''' 

. . • • ·~.f}. ~~;:.~. ·~t~ .i:•: 
spec1ficat1on was taken for mformat10n only. -:;·~;i. <· ·;h_ •ih }} 

... ..:' -~:·i~~~~·.,.. ·r:~:._ -;.--~:~ ~~!~ 

Phase I sample rifles averaged 4.084 lb. for "S~f~~(}~·;··~~ "f~'\'~8~iM~1~force ~3.1615 lb. for "Fire" to 

"Safe-On" pos1"tion "'orce. ··.::t. .,, ·,: .- ·~(~~_t( ll .... ·.·'.~;~,-~·- ..-:.-;:~~.· _.. -~·1 ,-.: 

~-~~-~ · .. -; · .!' ~·,~~ ~ ~1.... :;:·:~\~ .. :..r~.""" · ~ ~r 

Phase II sample rifles av~ra~ :2'.~.8 lb. fo~~~a~~pn" ~,\'.Jlire;;:·'position force and 5.757 lb. for "Fire" to 

"Safe-On" position force., GS:~inWoofpG; Hit & B.2) m -~~~;~:~'F' 
:r~= · ·; :·;(· ~f ~:~t~. · .. ~~·; ~ ~.~~:;~· 
-;~~. ltz ~;;~> it'woiftoll-0.iJolt Lift and bolt closing Forces 

1~fr:_~~ .. ,, . th \~f ~ . \;: ' ' ' 
.,;";:~~t\,,,,The~tellj:th~t ~s r~qµired to open the bolt and the force required to close the bolt were determined for each 

,·_.::!~1,t( <•. ·~.~.~·.. \lfi. \~~-1.:~~·.~ ·~~-- ~·tt .. 
. ~;aesignate~~am~~- Bolti;;fl?rceS' were taken with chamber empty and then repeated, this time with a new dummy round 

. ;~?.~ '~n~~~· ;:· f • the cha+r. ··~~ere is not a specification for these characteristics and the readings were taken for information only. 

1'~ ' . Z~bf~K:uowing. (See TLWOOJOH; 8.1 & 8.2) 
g< ·~~ ' 

·;~~~. ·- .~w 
.'.J ~\~~:Hr· 

. ~ , .- ·:.. " 

PHASE! (n- IO) PHASE II (n-9) 

OPEN FORCE CLOSING FORCE OPEN FORCE CLOSING FORCE 

EMPTY CHAMBER 6.250 3.013 3.320 2.730 

ROUND CHAMBERED 6.529 3.482 Not Measured Not Measured 

3.1.2.6 TLWOOJO/-Magazine Spring Force 

The force required to depress the magazine follower in the magazine box when pushing the follower down a 

distance of 1.0 inches (after an initial 0.2" depression) was measured during both phases. There is not currently an 
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established specification for this characteristic but design requested that the measurement be made to gather 

information for possible future use. An average of three trials was made on each sample. Two sets of measurements 

were made for each test phase, the first at the 0.2" position and the second at the 1.0" position. (See TLWOOJOH; B.l 

&B.2) 

l 
PHASE! 

0.2" Position 

1.88 lb. 

3.1.2.7 

4.50 

4.00 

3.50 

g 3.00 

~ 2.50 
@. 2.00 
Ill 
~ 1.50 

~ 1.00 

(11=3) PHASE II 

1.0" Position 0 .2" Position 

3.28 lb. 1.90 lb. 

TLWOOJOJ-Recoii Force 

'_.,~%~l:.r"~: -~""""~c-------.1,h--.-:C:.,;;;.:..:__+------.:J 
,,,, · "; ~~--0.so.uuu,,,-, -'i'ii>:wi:i-11+,----.rii~~--~~--lMI 

:;~, ·~~~~~rw:~·;' 

(11= IO) 

1.0" Position 

2.981b. 

~~i~1~-:·.~ ·.;~··-~,__ ___ ...,,.. _________________ ___. 

.~P~~;;~~~i\\:p~~~;~~iX~ ~~~urement o~recoil force was made to compare the Model 710 with a Model 700 firing 

;[r .30-06 ~~i(i~n. St~tl~tical analysis of the data using ANOV A procedures indicates that there is a statistically 

1~~gnificat,l,~~iffet~hce (at the 95% confidence interval) for both the peak force measurement and the area under the 
~~~:~ ..... ~ .... ~-~~~·· 
foi'ee:lffi'ie curve. While the data indicates a statistical difference, from a practical point of view the differences are 

insignificant. The C!lifference of approximately 8-9 lb. in peak values is unlikely to be discerned by most shooters as 

being a difference in recoil. Studies done in 1948 (see Remington Progress Report AB-48-31, prepared by F.G. 

DuPont) indicated that" ... a minimum difference of20 lbs. in maximum shoulder force (i.e. peak force) between guns 

is indicated as being; required for reliable discrimination by the shooter." (Page 2 of ref. cited above.) In addition, the 

above reference states "Subjective recoil sensation is found to correlate well with maximum shoulder force." (Page 2.) 

(See TLWOOJOJ; B.2) 
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3.1.2.8 TLWOOJOK-Lock Time 

Lock time was measured during Phase I only. The average of three trials on each sample was used for the 

measurement of lock times. Average lock time was 2.89 ms with a minimum of2.74 ms and a maximum value of 

3.09 ms. (See Section TLWOOJOK; B.l) 

3.1.2.9 TLWOOIOAZ -Firing Pin Head to Sear Engagement 

An important characteristic identified by Design as important to proper function of this model is the 

relationship of the firing pin head to the sear safety cam. Design has determined that the minimum acceptable 

engagement must be equal to or greater than 0.060". This characteristic was measured during Phase II only. The data 

measured on all thirty sample rifles indicated a mean value of 0.071" with a minimum value observed at 0.065" ~d a 

maximum value at 0.077". (See TLWOOJOAZ; B.2) ~~~~:.. •'.f:~~ 

~"';.it'' 1j~.s.:.·~,~. 1.~":·:·i·.,···;.";;1~!1~~~;,"r' 
3.1.3 Weights of Major Components .·,·.·,'··· ·~~.·~ .. · ..... !/ :~~~ .. ~.\. \ ~: 

~ ' . ~~h~ 
3.1.3.1 TLWOOIOL- Overall.Jf~ght;'.~M;~,'<· r:;-; \~:. 

,';·~~t~-~/ !r.; i~·~i~;~~( }f~ ')~~~ 
Weights of the product and weights o~ .. y.a;ious \l!ajor ~~tt~ssei1}.~lies"'fil:~~9nsidered to be important parts of 

·,'·-·;·o:lr-1~-- ';··:, ' ~·7J· . ;.1 

the product description. Of the weights ·.m~ai;iiied; !qyer~tt!W~ight of th:,_product is the most important relative to 
·:A~ li~·-~ ·:.r.·:. ·'. -·-: ·:1:t::' 

customer perception and acce~~e ;~ in~~~e case o~:~ve~~~~'flu-e generally listed in the catalog. Customers 
~·-·--; ·. - ');; ... ,.. .• ,_... -~ ;:~iJ...- i·"° 

generally want a huntingr:~to be as f~~t as'*actical~r carrying into the field. 
~~~) ~.:.~B~ ._.·.:?~: ·..{\ ~~~- ,,./ -~ ~~~/"' 

Ten0Phase IF:Ji~~k.1ttfl:~ werdiweigft~:a"~· complete rifle systems (without the scope included and without 
~~ti·:~~~i:•·, -~c~~ ~~~~'" :J: 

.t.AA:~azin~ffo~:·jµ.~~d.)c'J[J;ie magazine boxes would normally have been included in the weight of the complete 
•J!t.i~t' <· .. ~~::;,, -~~i.::· \r.:.:•··, . .:. "' ~·'( 

.~~f~sembIS.ii~t ~~e ~~i~;~ble"for weighing due to other testing requirements on the boxes at the time. Note that the 

. ;~~f' s.:~~~~· '~~t~eight of~~a~ine box is approximately 0.215 lb. The average weight of the rifle was measured at 6.894 lb. The. 

j'~ ~~,~ C89~dence interval was calculated at 6.886 lb. to 6.903 lb.. The average weight of a comparable Model 700 is 
·g1-:, -~~ ··.,,;:C~;,;,:,v 

·;~}, -~:! approximately 7-3/8 lb. (e.g. the Model 700 ADL Synthetic, 22'', Long Action.) (See Section TLWOOJOL; B.2) 
~Ji ,•.·• 

-1 ~"~~H~i'' 
3.1.3.2 TLWOOJOM- Weight of Stock Assembly 

The weight of the stock averaged 2.346 lb .. The 95% confidence interval is 2.342 lb. to 2.349 lb .. The stock 

is approximately 34% of the complete assembly. (See Section TLWOOJOM; B.2) 

3.1.3.3 TLWOOJON- Weight of Barrel Assembly 
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The weight of the barrel assembly averaged 3.854 lb .. The 95% confidence interval is 3.847. lb. to 3.861 lb .. 

The barrel assembly is approximately 56% of the complete assembly. (See Section TLWOOION; B.2) 

3.1.3.4 TLWOOlOO- Weight of Bolt assembly 

The weight of the bolt assembly averaged 0.654. lb .. The 95% confidence interval is 0.654 lb. to 0.655 lb .. 

The bolt assembly is approximately 9.5% of the complete assembly. (See Section TLWOOJOO; B.2) 

-.'! 

·'~~~·. 
•ff,. . .• 

3.X.4 Lengths of Major Components 
~~\\;,, ··_:~% 

3.1.4.1 TLWOOJOP- Overall Length •+ !'.;: . ;;:.-. ''.h 83 . 
·. ·=~ }~ ~~~-. ~:.=:, .. ·::'~r ·.. ·~~;. . ·~t('i' 

As with weights, some basic lengths are considered to be important p~~ti¥~tt~ '~rod~~1des~fld~~:~~~$iiJ~~f~>. 
, .... , .• .~,,·1 ... ,. "' .. 

lengths measured, overall length, barrel length and length of pull is,.~eneral1~~.isted iri~i'l?e catal~~ (~. S.A.A.M.I. 

Technical Committee Manual, Vol. VII Centerfue Rifle, ~i;'ltion:Q~\},O}arli!jsectiorttg40.02y.~; O~erall Length 

averaged 41. 769 inches. The 95% confidence interval is):fj4·; to 41 :~~o'~~ ' 'F ee S;~lton TL WOOJOP; B.2} 
.. :··.'~~~~~;;;._ :;~~:~: ~~-~~;;,.;_~ =·-~:~ 

T,lf!filliilO{!':Y!'}JaiJ!l•Eength ;('.·,_ 
'i{~. 1;~~-. ·."·fl:~. ":;~·~. rl~.~~:i~ 

In addition to being.U$~il iJ·~~e c~talog there~ a l~J~i{iiirement that must be met for barrel length. There 
.'A- -,;.i '' ·-=--~· r''i" ·"11 ~.;')-

is a minimum barr~~' le~~ est~.PJ,ishe~;.bY ·l~'f 8f'.~~·. (Ref. S.A.A.M.I. Technical Committee Manual, Vol. VII 

CenterfJre~f)e, Sect'f6n 7~~6ff The fi.t1es fiHk~'test sample all measured 22". (See Section TLWOO!OQ; B.2) 
-~s:t:~~~~·''·· -~.~~:- ~~~}. · ~· 

.,;H~~~\,,~,.. l~\ ··p;;:,.,, \\ 3 '!f# 3 TLWOOJOR - Lengtlt of Pull 

3.1.4.2 

.~f·' ·,~~~ '% ·•·r;·~%¥:L • ,•/ . 
~l~'' n~~~· ;~~· ingt~i_of Pull 'i~ part of the product description and is listed in the catalog. Average Length of Pull was 

1,i 
1~~~~:248,~es ~lth the 95% confidence interval of 13.241 to 13.255 inches. (See Section TLWOOIOR; B.2) · 

1~~~., .. J~f · .. ,;:~ ;/i~" 
.'.J~. \~~,H~F 

3.1.5 Gun Characteristics 

3.1.5.J TLWOOJOS- Balance Point 

The balanc<1 point (as measured from the muzzle) is determined for the primary purpose of setting up the 

required S.A.A.M.I. drop testing. (Ref. S.A.A.M.I. Technical Committee Manual, Vol. VII Centerfire Rifle, Section 

7-95.02). For this Phase II sample the average location of the balance point was 21.9 inches from the muzzle. (See 

Section TLWOOJOS; B.2) 

3.1.5.2 TLWOOJOT- Drop at Heel and Comb 
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Drop at Heel and Comb is listed in the catalog and is part of the product description. Drop at the Heel 

averaged l.402 inches as measured from the bore. Drop at the Comb averaged l.297 inches. (See Section TLWOOJOT; 

B.2) 

3.1.5.3 TLWOOJOU-40 lb. Trigger Pull Test 

This test is specified by S.A.A.M.L as a test of the safety operation. Per S.A.A.M.l. "The mechanical 

operation of the safety should not be impaired as a result of the application ofa 40 lb. (18.1 kg) force to the trigger in 

any direction with the safety in the 'on' or 'safe' position." (Ref. S.A.A.M.l. Technical Committee Manual, Vol. VII 

Centerfire Rifle, Secti1on 7-130.01). The test plan stated the 40-lb. force limit as 50 lb. in error and the tt;ster 

performed the test using a 50-lb. force. In spite of this error the following before and after chara~,ristics ;~re 
. ~~-\~~-·- ·\_·:~~ 

deterrmned. ,;~; i' , ::·;., -,:~~. 8.:5 

Trigger Pull Trigger Trigger Gap FiJ;!'.!ii~;: \i~il<'ire ~if'~'~; ~~;,'~~~~~!'.~!}(~' 
. . ·~ . ~;~'- T ·1:r 

(in.}.;c. ·;~fe Rel~~e Ti!get~~ull 
,, /~'~ )~'.- '(!~~~(~;>~.;,'~\~\ 'tf;~~ i~!> 

(lb.) 
Engagement 

(in.) 

Before 

After No Yes 

''~: \j~:*'1' .. ~,.~~· ~~~t ·:;~~L·~·'.;i~~d~; :~~-·" 
Ther~~as no~~ sig~b~t diff;li®ce 'ji){ either Trigger Pull or Trigger Engagement between the before or 

~::v>.~~~··., .• :~.. ~~~? ·;;· 
~fJ~;~p~J7atr!if 6ii#~~}(h!b· 'i%~d. There was however a significant difference between the before and after Trigger 

. .~~~pas ~~ur~~'l>e~J~rfiJ-ie rci'~ of the trigger and the trigger guard bow. This was most likely due to the bending 

-~ '·'~H~~~· '~w th. e trigg_ .1 whiji the 50 lb. load was applied. The post-test of safety release followed by pulling the trigger did not 
';~ -~~t . ,fr 
1;~, .~IB r~~\~;,~ failures of the firecontrol to function properly. 

-~~~ ', j~f-
~~~~~=.?~~! / 
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One-way Analysis of Variance - 40 lb. Safety test -
Trigger Gap ( distance from rear of trigqer to trigger bow) 

Before application of 50 ll:>. load vs. After application of 50 lb. load. 

Analysis of Variance 

Source 
Factor 

Error 
Total 

Level 

tri.g gap 

tri.g gap 

DF SS MS 

l 0.0045761 0.0045761 
16 0.0005984 0.0000374 
17 0.0051745 

F 

122.35 

p 

0.000 

Indivi.dual 95% Cis For Moan 

Based on Pooled StDev 
Moan 

0.16478 
0.13289 

Stoev ---+---------+---------+---------+---
0. 00233 (--·---) 
0.00833 (---•--) 

---+---------+---------+---------+---
Pooled StDev = 0.00612 0.132 0.144 0.156 0.168, 

NOTE * N missing = 2 
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3.1.6 Firearms Measurements 

3.1.6.J TLWOOJOV- Chamber Cast 

Casts of the chamber were made using Cerrosafe™. 

casts and the 30" optical comparator fqr measurements. 

Five chamber dimensions were surveyed using the 

Chamber Dimensions (LB-153) 

.f"'"OI .f'7Rf0! (I,) HARl.!(.f')l:; (I.) "\A') A I '.l AlllAI ( I.) "\1"''"' ""'"'" (1.) 

.4694 .4430 34.09 .3435 .3086 

.4692 .4440 34.67 .3441 .3103 :-.} 
\~ •. 

l-----'-'"4-'-'70,__,4 __ -+---"-'"44-"3'-'4---+---"'-34""'.4"'-0---11---"'.344"'"-'-"6---+---"l-.""3' ""l!!i,.,,5r-_-4:h 

Rifle 

B-1 

B-2 

B-3 

B-4 

B-5 

B-6 

B-7 

B-8 

B-9 

B-10 

.4709 .4442 34.33 .3441 ,; _jio?:.> ·'·~ 

.469s .4430 34.26 .3424;.,/':'~~ ·q~. .}096 .:)1~:~ •. ·:~~~=)~v;~t~' 

.4704 .4432 34.50 .··~ ~\:m~L · .. ~r~. .:ia~t· H .,, · --
.", I ,, . .,, 

~ ~ ~- ~-~~ ~· 

.3099 

.3108 

Average .4698 .3440 .3097 

Max. .3447 .3108 

Min. 34.09 .3424 .3085 

0.18 .0007 .0007 

·i~?t~~~~~·~)~·~~~~te.s~t~L .-\;:;,,~·, \~~ ·,~~~--
• ~f" · l~~~ ~ensioils~!~ not Ire taken from Breech Face datum. Do not compare to specification . 
. a:~~ '"t. ·, •/"·. ;.;:~~·~~: 

;;~~ .. ,~~·:~~~~· '~~,? . ~fen~tb~s take~·using this method indicated that there were several firearms in the sample that did not meet 

1~~ -~~ s~~9~~%.s. After investigation it is probable that the measurements that are indicated as being out of tolerance 
-r~~ , . ..,·.~ .... 
~~· . . "~ti were due to measurement error due to the lack of a physical reference to the bolt face which could not be located using 

~~~~~d~f! only the castings. Longitudinal specifications as listed on the drawing are taken from the bolt face and are used to 

detennine the location for taking the diameters listed above. This issue was discussed with production. Production 

stated that their review of the tooling indicated that the dimensions for the chamber were correct. This, along with the 

lack of performance problems during testing with the firearms that could be assigned to the chamber, would suggest 

that the measurement:; taken using the cast method are probably in error and that the measurements of the production 

tooling are a better overall measure ofthe chamber dimensions. (See Section TLWOOJOV; B.2) 
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TL WOO I OW - Bore Diameter 

Bore diameter was measured and found to average .3007" against a specification of .300"/. 301 ". (See 

Section TLWOOJOW; B.2) 

Process Capability Analysis for bore dla. 

LSL USL 
Prc.ctHDtbl 

0.30100 

.., ..... 
MHn o~ 

Stmplar-11 

S!Dev(O.T) 
S1Dtv(lT) 

maximum tolerance limit. This information was relayed to Production where the tooling was reviewed and the rifling 

buttons were modified. Average groove diameter was calculated at .3090, which is right on the maximum tolerance 

limit of0.309 to 0.308 inches. The minimum value was 0.3085" and the maximum value was 0.3099". 

Jan.2001 - Design Acceptance Test- Remington M/710 Centerfire Rifle; 
R & D Technical Center Project No. 241039; TLW 0100 

file: E:\Test Reports I Fireanns Tests I M710_DAT_REPORT_JANOI_Revl.doc 

Page22 
©@fl!J/pJ/fjjJ/fif1Y/)JJ/dlfb 

ET06837 

Confidential Subject to Protective Order 
Williams v. Remington 



_D ... 
USL '·"""" Targ.r 

LSL O.:ml<J 

u ... 0.""'6 
SafTJlloN 10 

&Ol'll(Sll """""" Stor.r(LT} O.CXXl5041 

POUll!tltl(ST)Capatlility 

Cp ... 
CPU OD< 

CPL 093 
Cpl< ... 
Cpm 

Owrall (LT) Capability .. 03) 

PPU ... 
PPL ... 
Ppk ... 

3.1.6.4 

3.1.6.5 

@@!l(]/fi'(/{ij)f2fj(J'ii'f/!!J!L" 

Process Capability Analysis for groove dla 

LSL USL 

I 
I 
I 
I 
I 
I 
I 
I 
I •• ............... ·· 

03015 . ..., """' 
O~ Perfom'Dnco 

PPM< L&L 

PPM> USL 

PPMTCllRI 

'·"' 
PPM<LSL 

PPM,. USL 
Pf'MT'*l 

.... 

000 

:mmoo 

"""'"' 

1CXXJOOllO 

ooo 
100000.00 

_ST....,,_ 
PPM<LSl. 
l'PM>USL 

PPUTotat 

.. ., 

PP!A>USl 
PPMToliil 

.... 

mut 
453817.21 

""'"'"' 

..... 
'""'°" 

10.10 

--ST 
• • • • LT 

.......... 
03105 

~LTP.-formlrce 

f'f>M<LSL ,..,._., 
PPM:>USL "83111.'6 
PPMTalal 49ti81fl.19 

USL 

--ST 
). • • • LT 

I 
I 
I 
I 
I 
I 
I 
I 

I 
1020 

EipdadLT P«fcmml;:iil 

PPM> USL 
PPMTolal 

'""""" mos 
180815.94 

TLWOOIOZ-Magazine Capacity Test 

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

locked position. The Model 710 must be able to accept 4 rounds in the magazine and with the bolt closed be able to 

insert and lock the magazine into the magazine well of the receiver. For this test, three different magazine boxes were 

tried in each of the ten sample rifles. 
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With the exception of test rifle B5 all boxes were loaded and locked in the receiver with 4 rounds loaded in 

the magazine box. On rifle BS the bolt handle broke on closing the bolt and the rifle was eliminated from this test. 
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3.2 FUNCTION & ENDURANCE TESTING 

3.2.1 Function & Endurance Testing 

RIFLE 

B-11 

B-ll 

B-13 

B-14 

B-15 

B-16 

B-17 ''.'' 

AMMUNITION 
TYPE 

REM R30065 180 GR. 

REM R30067 220 GR.. 

UMC L30062 150 GR.. 

3.2.1.1 

·~~' 1t~·--· . 
·::c-_.. 

TLWOOJOAA - Basic Jack Function Test (to 200 Rounds) 

MALFUNCTIONS BY RIFLE 

TOTAL RDS 

SHOT 

200 

200 

200 

"%0 
200 

200 

2000 

~:-~1\~ 
0 

0 

27 

MALFUNCTIONS BY AMMUNITION TYPE 

3.0% 

0.0% 

0.0% 

0.5% 

0.0% 

0.5% 

0.0% 

0.5% 

1.35% 

TOTAL RDS TOTAL AVERAGE MALF. 
SHOT MALFUNCTIONS 

400 1 

400 1 

400 7 
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REM PRT3006B 165 GR. 

REM R30063 150 GR. 

TOTAL 

MALFUNCTION 

STEM LOW 

BOLT OVERRIDE 

@@(Jf]fFU@&(Jf]'if'Ui!J/b 

Remt.nston AP:m.&I Cl,','kH!n.Pll!.DY ltn.G. 
RESEARCH 8: DEVELOPMENT TECHNICAL CENTER 

315 WEST RING ROAD 
ELIZABETHTOWN KY 42701 . 

400 1 

400 11 

2000 27 

MALFUNCTIONS BY MALFUNCTION TYPE 

TOTAL RDS TOTAL 

SHOT MA. I $1 11u I •• ,, .. " 

2000 24 

2000 2 

1.8% 

2.8% 

1.35% 

AVERAGE MALF 

RATE 

1.2% 

. ... ·:;:ms~~·, ·,th \:~\. '.~~~, .$t 

To get an early picture of the product's•tili-fiii~~al c1~~i~t*~~~O ro~*~er rifle jack function test 

was conducted. Five bullet types were use.d;'i:'\P~roµnJ~:.;qf ~'-in e~~h rifl;'f~~valuate the potential for feeding 

problems. The test was conducte~ ~~e t~J~cks ~~,~~:(7~ell~:p~e~i~rs" in place and fully closed for each shot. 

All malfunctions and llllY, ~Jf:be~~io/~ note~~n tli~~ii't'orms. To be acceptable the overall average ofall 
·'."· ,,.. '• ".)'.°!:' 

sample rifles should<~~ at~~ ~~~~ 2-~4~aI,~?:~f~te. Up to one rifle from the sample of ten may be removed 

from the a~e~~ prd5'fss~~~-has an ex~ssive malfunction rate relative to the remaining group of nine samples. If 

.j~;)\\~,9cdiiieif;~,t\he ~u.ld have been investigated by engineering to determine the probable source of the 
~ •• ,J ;i·· :.OJ'. i ~ ....... :.-" ·=· ·::::::i-

:~~~roblem ~ ~~~ineerf~g;~uld have provided written documentation for possible inclusion in the DAT report. Test 

;~~;'~~:;~~~~· '~~'~iteria a.11£ed.t6r no major mechanical failures in the test sample. Major mechanical failures are defmed as those 
• l~ ~ ;p~. 

1;~, ,~~ Jm-i:'.:~;'tliat cannot easily be repaired with simple tools and/or readily available replacement parts. At the conclusion 

'~~J . ' J~f of thi~ test the firearm:; were carefully examined f~r signs of excessive wear, with special attention paid to the plastic 
~ ~~~~=.?~~! / components. 

The major problem experienced during this test was related to the magazine box. Two problems, possibly 

related, were noted. First, the boxes failed at the assembly welds (see picture below) and second, the boxes were 

continually deformed by being bowed out at the front of the box by rounds impacting the box. This required that the 

boxes be pounded back into shape to continue the function testing. There were also dents in the front of the magazine 

boxes from the bullet points. (See picture below.) 
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Testing was done on the boxes to determine weld strength. (See reports in the Appendices on weld strength 

testing.) Corrections were made to the production welding process to address this problem and welding strength re­

testing was performed to confirm improved status. 

box. 

To address the problem of deformation a "dimple" was added on the front surface of the box to reinforce the 
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Magazine Box showing defonnation at front of 

box. Note also the separated sides of the box where the 

welds failed . 

..... , 

Magazine Box, opened at front to sQ,Q,.w.'~~;$pof;:~ 
areas where weld failures occun:ed;;f1Th~i;~·icture i~:1ii \ 

,.. ~'-~i'.i~ !":,~, :::;·.~, ).'i~. 
production box that was t~~t~iiif the .. D ~j:tallurgi~ 

Lab. ''.~P,c, ;_1~~~1i?*<~~· ~'.~f i . . itLg:1,'.~~;J 
1~t:~.";·_··-~ ·- (> ~, ' -

' ~,~~-- ·~~~}. . ' t'!;,f~\'~~:\i;;i\~~' '1!:, 

~r:::/.. ,,, " 
• t/11;· 
.i1f' 

_£ ;;, . 
"')·:·· 
tf 
·f. 

Front of Magazine Box showing the small dents 

due to the impact of the bullet nose on the front of the box. 
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TLWOOJOAB -Basic Shoulder Function Test 

Rifle Malfunctions Magazine Box Related 

Rifle Rounds Stem 

Low 

Bolt F.T.E. Broken Mag. Box Bolt Stop 

8-11 100 

B-12 100 

B-13 50 

B-14 50 

B-15 50 

B-16 50 

8-17 50 

B-18 50 
.. 
-;'>~ 

8-19 "'-··· 50,, 
~~1;~·-: ~ -~ ~~ 

Override 
Mag. Box 

6 

2 

Falls 

Apart 

,,,. 

Failure 

5 

-~~,~t. ;:ti11:q~::~ · 1~~ ,·\\;_··~_,-,P,.,·.~,';"':~';!i!:~-. -l-~-'~:1"'---~~---+------+----+-------1------r------
A·+~ ;~; Total\~~; ':'. 600 '" O O 1 13 1 · 10 

ff"'' ~ ~· ~k.:,~Jt :ii~~:~~~ : ~gi~~ g::: ~~! :~~:~:: ::~:~ ::~: :~~== 1~:~! :::: ~:::~~=~or Bolt Stop Failure 

;~~- ;~VERAC:.l'MALF. RATE"' 0.17% - NOTE: Only Feeding related malfunctions. 
·~· ,, -~.-c~ .. 

~g~~~~,:1~~f 0°NOTE: BOLT VERY STIFF WHEN CLOSING THE BOLT AND CHAMBERING A ROUND . 
. '"'' DURING TESTING THERE WERE MANY PROBLEMS WITH THE MAG. BOX HOUSINGS COMING APART AT THE SPOT WELD. 

SOME OF THE MALFUNCTIONS MAY BE ATTRIBUTED TO THE MAG. BOX WELD ISSUE. 
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FEEDING MALFUNCTIONS (F.T.E.) BY AMMUNITION TYPE 

RIFLE 

REM RJ006S 180 GR. 

REM R30067 220 GR. 

UMC L30062 150 GR. 

REM PRT3006B 165 GR. 

REM R30063 ISO GR .. 

TOTAL 

MALFUNCTION 

STEM LOW 

BOLT OVERt_QE 
:- ~-·~:. 

TOTAL ROUNDS TOTALRlFLE 

SHOT MALFUNCTIONS 

120 

120 0 

120 0 

120 0 

120 0 

600 

=:;~~\ 

" ·:~::{k, "~h 
MALFUNpnONs B~T:Y~t~~) 

.... ' ~ . .;... ·Ji·.•. 

0 

0 

600 

600 0 

AVERAGE 

,MALFUNCTION RATE 

0.8% 

0.0% 

0.0% 
·. ~-

AVERAGE 

,MALFUNCTION RATE 

0.0% 

0.0% 

0.2% 

0.17% 

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

50 round per rifle shoulder function test was conducted to evaluate the potential for feeding problems. The 

malfunctions that occur when shooting from the shoulder may be different from those noted in the test jack due to 

shooter reactions to recoil that can potentially affect round position in the magazine box. The test was conducted in 

the long range while shooting from a standing position. Twenty (20) rounds (or I 0 rounds in some rifles) of each of 

five (5) different bullet types were shot in each sample rifle. 

As can be observed from the tables above, the majority of problems noted during the shoulder test were with 

the magazine box. The same problems experienced in the jack-shooting test were observed during this test. 
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Discowiting the magazine box related problems only one malfunction was observed that was related to the rifle itself 

giving an overall malfunction rate of 0.17% 

3.2.J.3 TLWOOIOAC-Extended Function & Endurance 

The Extended Function/Endurance Test was shot to accomplish two purposes. The first purpose was to 

determine an estimate of the product's expected malfunction rate over an extended period of shooting. 

The second purpose was to determine both the estimated life of individual components as well as the 

expected life of the entire product as a system. For purposes of definition, a component failure was defmed as one t~ 
;·,';!.,.._ 

prevented (or potentially 1;ould prevent) the firearm from functioning as intended. These are failures that ~<pe fix~d;~~ 

relatively easily by the simple replacement of a part such as could be done by the gun,;~~~µsing -~~l~,,~~_ple·:~~~.9.3 .;~··"' 
household tools. \o~, -;~/;·,~~~::. ·~(~~(!· '.~i;;~:~?~,~~~~~~ ~!,~~!:~> 

System failures were defmed as failures of a major nature, ~~;xtent%f which\~9uld re~Wre~ecialized 
_;:! -~·~~~~;·~. t~:::-.. ·.--'::. ~~r=-

tooling or methods to repair not normally available to th~.,1~~'gun''~~\,~f~ a re~~ would be most likely 

made by a qualified gunsmith or by return to th~/!~tory:·.~,-Exa~p.J,"..~ incJP?e fi~(bolt handles and broken firing 

pins. ·d~:. :.:';~'.i,i~~ , :fr-'~t.-' i(>. 
·~1~. ~ii~·, ·."·j.~, ·'.;~·}, .J" ,L:~~ 

The following table lj:it~>;t;j~ rift;hrotlims shot, ~fun'~e'~perienced and occurrences of magazine box 

pm•1-. '~.:~,:;·:.·,·;.,·.',·.·.,·.-.· .. ·. '~ :;;~:,._··.•~,:.~.~:'.:···_ •• ~_, i;i;_;i~ ~i~:, · '~i~~i>;~ir •· 
t'Wlt '\ll~, ~ ., ' ' , 

.
i :~~;''~~:;~~~~' -~~~j 'J~; '~'.:,. 
~~ ~d~·. -.··:· ~ ~·· 
·~~ J~.. -,_,;;~G::;;;,~} .. ....::~ ' 

-~~~:< ~~~t 
3~'.· •. ,£;;' 
~. ~~~~;-~·~;..-.' 
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TOTAL 

ENDURANCE 

RIFLE I ROUNDS 

B-11 10.000 

B-12 5,000 
-

B-13 5,000 

B-14 1,000 

B-15 2,000 

I I B-16 I 2,000 

I I B-17 I 2,000 

I I B-18 I 1,000 

B-19 1,000 

B-20 1,000 

TOTAL 30,000 

I I MALFUNCTION% 

I / 
i 

I 

:::it -~ 
....... """' -.:.::!"' 
·~-.o1 •• , -

'"i::!':t~& •'1;Jlld,D.~a Awn.a @om.pa.m.y Jtn.c~ 
,;~··:~"~RCH & DEVELOPMENT TECHNICAL CENTER 

.~:~.~'f'" ·~rt~ 315 WE.Sr RING ROAD 
;~j f,i ELIZABETHTOWN, KY 42701 

FAIL ~ij,t....~ ... -~ ,-~~~\~(ff FAIL 

TO 

EJECT 

4 

14 

7 

6 

12 

3 

20 

2 

69 

0.23% 

,~~;;~fr~ BOLT 

OVERIDE 

TO 

FEED 

=· ····t··"··· 
s!f_i)·:.:. ·!~ .. ~~.-~..i~--;=~~-

··•··1·-·.o~ .. ~-::.-..:.•-.."""'=O:-':l-
1 -..::-:--.;.....~~ .. - rt.i.<, 

·,-:-:.;.~ ··~ 

·.;;:i;..~ 

•>'",'" 

:~~l.. 

6 

4 

4 

100 

0.33% 

·'1.:1""' 
-:...r:-i'I. 

.,,-.... ~~~G~} 
";,,·:~··-
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·: =~~~;f:~~~~:-: ... ,_:=~~~:.::~.:~~-~~;_;. 
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·-.~~~1;~ '. . 
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..... t~:.. I -1~:..:.~~q. 

{~;;;~i·"l'' "'~t:l 

0.003% 0.01% .))0~rit®$f{o _._. ~t .. '" .• 
~-....... . -..·;· 

-;-:-::X 
.,,_fJ.:;,:~tY··· .. -

.. .xi-~' ;,?I_ L'- _. 

-~ .~,,;;.;.-:;::~--­
~;;.c.....--

. . . ··- ., . . , .... ~ ....... _ 

~~~\~:~~~~,- '• : ... ·.-·.·-=:;t-7 

STRAIGHTEN 

BOX 

3 

4 

3 

3 

3 

13 

12 

11 

11 

12 

75 

0.25% 
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BOX 

BOTTOM DOESN'T 

DETACHES LATCH 
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5 2 

8 5 

0.03% 0.02% 
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B-12 
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BROKEN PARTS - ENDURANCE TEST 

Bolt Handle braze failed during inspection 

Firing Pin broke at 1,496 rounds in thread area (replaced with pin from B-14 (1,320 rounds) 

Om ear on bolt Plug broken off. Noticed at 3,000 round inspection level. 

General comments: )\ 
·.~J!· . 

.:~~·~. ~-\:~. 

Rifles B-11, 8 -12 and B-13: Bolt Stop would not work 100% of the time at approximat~!_y the 3 ;po1h:o.und }~~ 
o I ' ·:~ }~ ·~~~-, ~:·.'.:, ~. :;::~/ '·. ·~~ ~ .3_ ·~tt~ 

level. Shllllllled Stock t.o fix. , -·, · : -· .. ,.,, -- . .-;,<.,, ·' --Jt· " 
·-:~.~~f~~~~ \~~~)_ :~1~r.~~~- · ~ -~~~:- ~. ~~-· ,, 

Rifle B-13: Ntllllber ofFTE's reported may be low. Chronic F:E mal~tlons lltd at 4,~, ro~ds. ' 

;-<}~r~'. /Y' :~~~~t~;;!L:~~::;~~~ 'tf.ih ,~~; 
3.2.1.4 TLWOO~.'M!!-.- C~~~n ~~and.(fspecN~~( 

.o''~: ;fa '\~.:~··· .. "Hj~;;; :;~;i<~~ .. ,.~;.'>'i~ \'."-

,3/f:f.S' ~tpP04JoAE 7~~ry d}~%";o 5000 Cycles 
:~~~. ~-:.;~~ .•'~!'~~~ I·~~~~:, ~~~~:~~·'..;?~~~~// 

Onl'.)ifthe plii}lose~i»{ffll.is test wiis,to e:tiafoate the reliability of the ISS system as installed on the Model 710. 
-~1;~~-:-::·-~ ·~ ~~ "r-:~i ~.::: 

F.i¥'l:i~~,.unirs\~t¢~~~t~~.usll4 a Remington designed dry cycling machine. Each unit was cycled 5000 times. At the 
·_{!i.i1t( <•. -~~ ::.. -ti.::· \~~.:.:·~· .· ~ ~·~j 

:~,~~pletid~ef t~_cydfii4~ will was selected for testing with an additional 5000 cycles. 

'~ijk -~~~ toi~ue force was measured for both the Jock and unlock functions of each unit and compared at zero 

,~~ C~}tri.itat 5000 cyc:les (and at 10,000 cycles for unit B-6). The peak torque force required to lock and unlock the 

j~fw units averaged approximately 30% less after the 5000 cycles were completed vs. the level at the start. 

At the completion of the test the units were disassembled to facilitate visual examination. It was noted that 

while wear was evident on the parts" ... the parts did not appear worn out." 

The following two charts were taken from the report authored by B.Rages - "Model 710 ISS Dry Cycle" 

dated 10/24/00. This report can be found in its entirety in part B.2 (See Section TLWOOJOAE; B.2) 
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Figure 3. 
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1.4 -------------------.... 
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Oi' 1 
~ 
I!: ;·o.s 
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Q. 0.4 
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0 
b1 bl b6 Avetaga 

110 Cyclas 

• 5,000 Cycles 

Figure 4. Unlocking torque, before and after 5,000 cycles, average of two measurements. 
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3.3 ACCURACY TESTING 

3.3.1 Accuracy & POI Testing 

3.3.1.1 TLWOOl OAF - Point of Impact 

This test was conducted to determine if the Scope system supplied with the M/710 would remain "stable" and 

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

maintain scope settings after live frring. Two charts are 

shown below show the change in Point of Impact (POI) 

vs. Point of Aim (POA) for four Model 710 rifles ov~p 
a.~ 3 

2.5 

2 
i5 a. 1.5 

84 
67 
85 

furty round "~ •. ,. ; .;~ 'lk. ~'.;''.>:·; ,'l!~=,:;"' 
.. ,.,,,,,,_,RQUN~LEV£l,;. .. --:,;, .,, , · 

w 
0 z 
I:! 0.5 
w 
It 0 
i5 -0.5 

Note that Rifle:; B-4 and B-7 were shot using two 

Bushnell scopes and Rifles B-5 and B-9 were shot using two 

Tasco scopes. Ammunition used was Remington R30064, 180 

gr. Range was l 00 yardE,. 

X ~~·-·o· :~.~.·'.· ·1 ·'~,_ .• ;;,." 40 ··i:r· \~~ r..... ;.i. 

~ 1.5 
a. 
g,! 

~ 0.5 

~ 0 
~ ill -0.5 
I!: 
~ -1 
LL. 

c -1.5 

ROUND LEVEL at 0, 20 & 40 
ROUNDS 

Jan.2001-Design Acceptance Test-RemingtonM/710 Centerfire Rifle; 
R & D Technical Center Project No. 241039; TLW 0100 

file: E:\Test Reports I Firearms Tests IM710_DAT_REPORT_JANOl_Revl.doc 

Page35 
©@!ii!lffe'!J@(Jf(ffifl/]/)jfl, 

ET06850 

Confidential - Subject to Protective Order 
Williams v. Remington 



©@fl!J/ft'//[ij)fgfl!J'i?f/AllL 

Re:m.ln9i'ton .&31.":m.s CCi!l:mtpany ln@b 
RESEARCH & DEVELOPMENT TECHNICAL CENTER 

315 WEST RING ROAO 
ELIZABETHTOWN, KY 42.70 I 

One-way Analysis of Variance - POI VS. POA -
CHANGE FROM ZERO ROUNDS TO 20 ROUNDS TO 40 ROUNDS. 

MODEL 710 - PHASE 11 TEST 
PROJECT 241095 
TLW0323 
10 OCTOBER 2000 

Analysis of Variance - X VALUES 
Source DF SS MS 
Factor 2 0.22 0.11 
Error 9 9.51 1.06 

F 
0.10 

p 

0.902 •• Ji-

·\~},, 
-:n·--. '.."~~ •. 

Total 11 9.73 ;~\V.·, . 
Individual 95% Cis Fo;r; !%an . ·. -~·;,, -~?i: 83 .~· 

Level N Mean St Dev 
ZERO RDS 4 0.582 0.737 
20 ROUND 4 O. 740 1.034 
40 ROUND 4 0.913 

Pooled St Dev = 1. 028 
·1:~~ '::i%1;~. 

One-way Analysis .. of;Ha~~ce • Y.rf~~E~,~~,~~ - '-
~·-~j ~~~~ !:~h ~\~_~\ ~~~ ~~~l;'.f:~·J;.·-~ 

Analysis oF ,y'~'f:iance '•;<: <: -·'s~ "'' 
source ''.~:-- o~~~ --·~,.~~· ~~;; . iJr,,,/1,'.~§ 
Fa9ifpr ·t,c, 2'r~~W·'D.023{\ '.~"cr:o11 
Err'\.1:}'.fo .. ,, ',!\ 9 ~';'.'. 5. 34 3:; 0. 594 

F 
0.02 

p 

0.981 

t'~'1'ii:~''''~~;~j. 'II~ '. 366 

i~f v:ri~~~~· ~~,h~." -.. ~fol;~-~ ~ o. ~~~~ 
~~. .~~ .-.. ,::,, :<''2b ROUND 4 0. 0200 

St Dev 
0.5893 
0. 7710 

Individual 95% Cis For Mean 
Based on Pooled StDev 
--------+---------+---------+-------­
(----------------*----------------) 
(----------------*-----------------) 

(----------------*----------------) 11L, Jr 40 ROUND 4 0 .1025 
~J~.. <""''' '"~~~~r.=t;;~-~' 

0.9161 
--------+---------+---------+--------

Pooled StD•3V = 0. 7705 -0.50 0.00 0.50 

The Analysis of Variance above indicates that there is not a statistically significant difference between the 

zero and 20 round and 40 round levels for either the "X" or "Y" values for the differences between the Point of Impact 

vs. the Point of Aim for the four rifles. The average difference between the "X" values at the zero round level and the 

40 round level is approximately l/3 inch: The average difference for the comparable "Y" values is approximately 111 O 

inch. 
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3.3.1.2 TLWOOJOAG-Group Ske at JOO Yards 

One hundred-yard accuracy testing was completed utilizing standard factory ammunition. The test consisted 

of three, 5-shot groups. Rifles were cooled after every group. Each firearm was cleaned and fired with five fouling 

shots prior to beginning the accuracy work-up. Group sizes were measured from actual targets and recorded. The 

same code of ammunit·ion and same type of ammunition was used for all group size test shots. The standard for 

Average group sizes was set at s 2.7" at 100 yards. 

BUSHNELL SCOPE TASCOSCOPE 

Rounds B-4 B-7 B-5 B-9 

0 1.417 l.379 1.527 1.545 

20 1.368 1.370 1.259 

40 1.567 1.659 

)~~'i'? performance of the product such as would be experienced if the firearm were to be stored in a vehicle such as a truck 

on a hot summer day with the windows closed. Under such conditions, temperatures could be expected to approach or 

exceed 120°F. The rifle used in this test was pre-heated to 120°F for 14 hours then shot with 20 rounds at which time 

the rifle was returned to the chamber for two hours to return the firearm to the test temperature. This cycle was 

repeated 4 more cycles 1)f twenty rounds each until a total of 100 rounds were shot through the rifle. No malfunctions 

were experienced. 
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3.4.1.2 TLWOOJOAJ - Cold Function Test 

This test evaluates the effect of extreme low temperature on the function of the product. This test simulates 

storage in a vehicle during cold weather or carrying the. firearm into the field during winter weather. The test rifle was 

pre-conditioned at -20°F for at least six hours. Every two hours thereafter twenty rounds were fired in the rifle. 

Between cycles the rifle was re-cooled for two hours. 

The first round was a misfire. On the 23rd & 39lh rowid the bolt would not close. The precise reason for these 

malfunctions was indete1minate. 

3.4.1.3 TLWOOJOAJ-Thermal. Cycle Test 

This test evaluates the effects of large temperature changes due to expansion and contraction dit'{~rential'~~f 
metallic and non-!Iletallic components used in the Model 710. The sample rifle was altemat~lY cycl~~~~~ee~'~\ a:J 

. .:'=~ ,,.,~ . '. .~. / I :.i.... .~;;.:. \ 

temperature of 120°F and -20°F for three cycles. Time at each temperature was at le¥~;~4:'J'iour~\~)At th~fC~Jll~l~ion1:!~.;1H!)~'' 

of the three complete cycles the rifle was allowed to return to ambient temperaturetbi';e~t six ''W~,urs. A~~ t~at ~·~ •', , 
(:?~- ~~.. ~i- ,.,.-:. 

100 rounds of ammunition were fired in the rifle after which the ri~e w~~~~~f for an~:~~vious '~~ilhat thermal 

cycling had affected the component parts such as crackin~,f!!,m.aterial c..,r~j ~~~~~f~-11 wiis~psed for this test and no 

problems were noted after the completion oftheJPQ._roun'd'test. ,Tui~ tes(\Yas c~ted during Phase I and was not 
... r;·~:~:.i;~';.~:;:, '::.;\.; . . ~~;;-J· 2.1 

repeated during Phase II. (See Section TLW(/ff!OAJ; 11.'!'}; ·,~~f•'"' '';'.·,_ 

-~~~~ ~~~::. ·:·~t ''.;~~~~ ,~~.~-.:.~-.~~~ 
3,4.,:J,#~~: "'!f,_LWO~f OAK -{!.eat ~f/iiliiidity Test 

~ ~ '.;:~~!'' ,. ~=~~-, .- .. ::.. ./~i~; 

This_~est eval~~res'~R~ial C:'1,cts~f:lljgifheat and humidity on the function of the product such as might 
~--: .• :"·, , I ~5!:r.:.: '( ..,1 ,• 

be found in a~~p,ip~l eiifuo~nt. The subject rifle was placed in a large environmental test chamber for a minimum 

flhl~~~b~.fi- ~~~~~~~\ke ~l;he chamber was set at 100°F with a relative humidity ofS0-90%. After the six-hour 
.~~~ -~~f. -;_-t;.. 1~~f~:'t 
}$torage tim~'lhe Hfle was slibt 20 rounds at two hour intervals until 100 rounds total were expended in the rifle. 
-~~:.~ n~ ·;...;,: 

1~h~TIME .r! ' 
·j·'' 

.. ~~-~:)'~ .... J°~~E· ROUNDS FIRED CHAMBER TEMP. HUMIDITY COMMENTS 
; ~ .. ~ ,, ...... 
8:00 20 99°f 97% Bolt very stiff to operate 

10:00 21) 101°F 95% Bolt very stiff to operate 

12:00 20 99°F 94% Bolt very stiff to operate 

2:00 21) 101°F 100% Bolt very stiff to operate 

4:00 20 102°F 98% Bolt very stiff to opernte 

No other problems were noted. (See Section TLWOOJOAK; B.1) 
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3.4.2 Debris Testing 

As part of the evaluation of the design three types of abusive tests were included in the DAT, all involving 

the introduction of foreign material by various means to determine the potential effects of dirt, dust and debris on the 

function and reliability of the product. The following is a swnmary report of the testing performed during DAT Phase 

II related to the results of various debris tests that were performed on the Model 710. For sake of completeness the 

report is included below exactly as written at the time: 

Introduction: 

3. Field Debris 

M/710 DAT Phase 11 
Debris Test Summary 

(10/4/00 - Franz) 
(Updated: 10/12100 - Danner) 
(Updated: 10/30/00 - Franz) 

TLW0010AL 

TLW0010AM 

TLW0010AN 

The specific procedures for each of these three tests are documented in the M/710 Design 

Acceptance Test (DAT #1) Test Plan, Model 710, New Centerfire Rifle, and Revision #2 dated 

k 3/31/00. GWl B-22 was one of ten guns received on Sept. 91
h. This gun had Preliminary 

~ f Measurements taken on the 9th followed by magnaflux of the bolt head on the 11th_ 
r~ 
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• A Dynamic Sand & Dust Test was run on 9/16/00. Nothing unusual reported by the technicians. 

• A Field Debris Test was run on 9/16/00. During this test the first two rounds were fired without incident. 

On the 3rd round the technicians reported that the gun fired while pushing the Safety from the "On" to 

the "Off' position. The test was stopped at this time. The gun was disassembled and a small particle 

was observed between the engagement screw and the trigger. 

• It was noted that the procedures for both the Dynamic Sand & Dust and Field Debris Tests werE\. not 
followed exactly as documented in the Test Plan. The three main procedural differences noted we(~ 

:·.~.,. .. . ~· ~. 
1. , The Safety was cycled from "On" to "Off' after every shot was fired. ,}·he T~rt·::>.. ·~k 8 _, . 

Plan specifically calls out cycling the Safety every 5 shots. .·•'·'~~ \L c:.;. ·· :·;~:- . '~~; . •'-i .;~("' 
2. The 10-lb. test procedure was not run in either case as sp~!~:P\Jf in th~'.plan.:;i·:,.d"·-·~~~~ . '.:~~!.:"" 
3. Only 5 rounds were fired in either test, however the testf lah ca~ for 20~;jl·,_ .1r ·il 

• The Field Debris Test was rerun on 9/27/00 per procedu_r~ defin~,in the':~st plar\l;h T~' same two 
technicians were! asked to run the test. An atte~pt, wa~~~de '1~ fire ~:.roundSi~o.f"ammunition. 
Seventeen of thE! 20 rounds were actually fired.4!;1fing the ~sb:!~Jo~l of fout-~malfunctlons occurred. 
The first malfunction was a Fail-to-Fire that wa~.;either ~ folfQVi-DO\\tp!~[ an obstructed firing pin/firing 
pin head/Sear. The second through._J~J;~~ti., ma)fw1qtj~s wet• feedfNg related (1 Fail-to-Feed from 
Magazine and 2 Stem-Lows). At r:tif trme du~!fig'1tJls' test did afr.inadvertent discharge occur. The gun 
was again torn down, cleap~di~bri~~ed with.~fjgg~~\PYl!.ii~'engagement reset. 

-~~ ~~/f~ ~ :=~~ ··~~~. ·:::·'.~~j· ~~~ -~~~;~:~~~·· 
• The Static Sa~~ .&'.qu·st wa~ ru~fpn ~(?9~0Q~J/After ~pplication of_the s~nd & dust. debris the. ~rearm 

would not fire. ·f.i!:ve · . s wer~;.ma'~>toci>ull the trigger. At no time did the gun fire. In addition the 
firing p'ifl:~'~ notf.~11. _,, :ew rou~d:}vasfed before the t_rigger was pulled for ea_ch of the five attempts . 

. .;~;~~}~e liW~~,.~.thS;;~1gger dtd not moye. '.he _bolt hft was easy when opening the bolt_ to cycle the 
Af1 s:~p,d r~nd;'·f~~ evj~ence that ~h.e firing pm did not fall._ On the second attempt the trigger m?ved 
·~r shghtlSt, Qh eacl111)pthe three remaining attempts the bolt lift was easy when opened after the trigger 

;/ ,;~~:;~~~~· '~~, was. PMfled:;;Jrigger move~e~t inc~eased on each successive. attempt but not enough to fire the gun. 
j'~ 1~~h Th~.~ was stopped at this time smce the gun would not function. 

'~~~ i~~ • -·,:mNn~w engagement screw was designed by the design team and fabricated for further testing. This 
\~·:. i~' . 
'~. ~~~~~d~f~r screw instead of having a spherical tip had a 60-degree cone shaped tip (see Dwg. 8-300448, Alt. D). The 

full series of Debris tests were rerun to establish performance with this new engagement screw design. All 

three tests were rerun on 10/3/00. This time two different technicians were assigned to run the tests. 

e The same gun, B-22, was torn down, cleaned, lubricated and fitted with the new engagement screw. 

Trigger pull and tmgagement were reset. 

• During the Field Debris retest with the 60-degree cone shaped engagement screw 2 occurrences of a 

Fail-to-Fire were encountered. This happened on the 2"d and 81
h rounds. During the first Fail-to-Fire 

trigger movement was detected 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, indicating the firing pin was being cocked 

by the rotation, therefore it was in the fully forward position. On the second Fail-to-Fire no perceivable 

movement of the trigger was felt when pulled. Again, no movement of the firing pin was detected on 

this attempt. Bolt lift was again heavy during opening. 18 of the 20 rounds were fired successfully and 

all steps as outlined in the test procedure were followed. At no time did an inadvertent discharge occur 

during this test. 

• The same gun, B-22, was torn down, cleaned and lubricated. Trigger pull and engagement were reset. 

• The Static Sand & Dust Test with the 60 degree cone shaped engagement screw was run next. After 

application of the sand & dust debris the firearm would not fire. Five attempts were made to pult the 

trigger. At no time did the gun fire. In addition no evidence of the firing pin falling was d~Jrcted. :;~~is 
time trigger mov~iment was detected on all five attempts. The bolt opened easil~ e~9h tim~~ifl'e!;~?lt ~ 83 .. 

rotated up, furtheir evidence that the firing pin was in the cocked positio.~\· ~:'trl t~~first ~t~t~g;~d ''!t~f~!}("' 
Dust Test further testing was stopped since the gun would not fu"t!licM:'''A~~~~ tim~~~~ a~p~~dve·a~nt 
discharge occur during this test. ::~;i, <·. ·:n; 'i]~ }} 

• The same gun, B-22, was torn down, cleaned an:~~lub;i:ate~~~~~~~:~UJI and·~~gage~:nt were reset. 
.. :··.'~~ ~~~;;;._ ·:.:~~~~: ~~-~~;;~_ ~ . =.·.~:~ ' ~,~~~~. 

• The Dynamic Sand & Dust Test W,/~t"fitli~ 60.~egf~&'cbne sha~d engagement screw was run last. A 

total of five malfunction~;~gpd~fd ~~,ring this~1~s(~~~~lf~f~t\vas a Fail-to-Feed up from the magazine 

on the second~ ro~~si ·rhe ~pai(tj7 box,:~s refii'oved and the rounds were removed and then 

reloa~:~ into t~~ btj~~1iffl~'rouri~/ed~~~;aAd fired normally. The next malfunction was a Fail-to-Fire 

when m~;j;l;jggef.was~~l!ed. This\occurred on the 3rd round. No evidence of the firing pin failing was 

.~~~t.H~~t~~~e~~,J~t:\~~f~ai~:ft.eavy on opening, evidence that the firing pin was in the fully forward or fired 

~}~' s;~~~~· ;~~'. posit~r· ·~~e 4th ;jfiitl 5th rounds fired normally. The three remaining malfunctions were Stem-Lows that 

1,~: . 1~~h~~,0~7~~fft:id o'fi,.the th, 1i0
, and 17th rounds, or the 2°d r~und out of the box in all three cases. In each 

1~,,'. J~~ ··,,·'·case the stem was corrected and the round fed and fired. In all a total of 19 of the 20 rounds were 

'~~l ~\~~,H~f~r fired. At no time did an inadvertent discharge occur during this test. 

(' 

,. 
~ 

'o 

f!h" 

• Two guns were modified on 10/10/00 to allow for detailed examination of the connector/sear interface. 

This was accomplished by drilling a "sight hole" through the stock in a location permitting examination 

of the engagement adjustment hole in the fire control. In addition, the rear plastic portion of the bolt 

plug was removEid to expose the rear of the firing pin head. This interface was modified slightly to allow 

a custom tool to be threaded into the firing pin head so it could be manipulated manually/separately 

from the gun an<l bolt cam. 
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• Both guns B-4 and B-7 were thoroughly cleaned, the 60 degree cone shaped engagement screw 

installed, and the fire controls adjusted to nominal engagement and pull criteria. 

• Two of the three tests were rerun on 10/11/00. Specifically, these included the Field Debris Test and 

the Dynamic Sand and Dust Test. 

• Gun B-7 (modified as noted above) was selected for the Field Debris Test. 

• The firearm was subjected to debris and the test was executed per standard procedure. 

• All rounds fired normally with the exception of round #2, which Failed-to-Feed properly from the 

magazine box. 
·. ~-

·'/~ 
• At the end of each five round sequence per standard procedure the safety was cy~ with:'.~e 

' •< l.•. .· .. , 
intervenin'g 1 O··lbs. pull on the trigger. No discharges occurred. ,;~' (: · ~~:.', °''.h 8::3 . 

• TMs comp-. fue Field Debris Test Af no limed~ an inadvertent~;~;!,,;~, :i.'.:::···:·/~/;~i~~~~t:~·,~~--~t~!.:;~(-' 
''~fa . ~~:\_ ~1~, ~~ 

• Gun B-4 (modified as noted above) was selected for the Dy~roic S~t)9 and Oµ~t Test:;~~ "" 
... -.:' ·:·<~r-.>·- l::.:··. ···L~ ~(!~ 

• The firearm was subjected to the blowing debri~Hri'th~,~~st ~~1~~h~~~~ard pr~dure. 
··l·.1 ~~~-,._ .. ·.::,::. ,)"; :~~~-~ • =:.~:·'.t ~-~~~~~~. 

• The firearm was removed from th~}?Pi:ancl'~toc~d,'t6'the entfyrance facility. 
·~ft. ~;~~-. ···r~. ··;~:.=. • .1~-~~-~~-

• The "primed case" pOJ!}~m.M ~, te§~;;~uccess~lly " · ··as indicated by the primed case successfully 

firing. ... ,~~~' ';'1i~:~-i~,:~~~ ~:;~~': ~~t~;~~:/;,~~!;W ' . 
• The ~'~ti~e W:~s 1&f ed with fo\Jr rounds and inserted into the firearm. It immediately fell out of the 

.;~~f;:~~n.,.in~1Jh~;;~~t rdUod container. The gun was carefully examined and the latch mechanism 
.=~f·· ·'=~~·- ~-t. 'i·)~r··~~:'.t =8~; 

;~~· opef~ced:by hand~t!EP"free it up". The magazine was shaken in an attempt to remove as much debris as 

j~J ''~!;. }1~,,;;~h~:::::,b!;;:: ~:=~:e.=r cons;dered the magaz;ne status ;rreJevant to the 

·~;;:' ' 

., ot~~f~;r • The bolt was pushed forward and closed chambering the first round. The magazine was removed and 

the top round was replaced to bring the magazine content back up to four rounds. The magazine was 

reinserted into the firearm. 

• The safety was moved to the fire state and the trigger pulled. Round fired. 

• The bolt was opened and pulled back ejecting the first spent case. 
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• The bolt was pushed forward in an attempt to chamber the second round. The second round Failed-to-

Feed correctly from the magazine box (Stem-Low). The magazine was removed from the firearm along 

with the second round. 

• All rounds were removed from the magazine and then it was disassembled. The components of the 

magazine were blown clear of debris and then the box was reassembled. All four rounds were 

reinserted into the magazine. 

• The magazine was reinstalled into the firearm and the bolt pushed forward and down to chamber a 

round. The round was chambered successfully. 

• The trigger was pulled - Round did not fire. No motion of the firing pin was detected. )\ 
:·.~.,. .. 

. ;'~~-"'. ~.-::~. 

• The firearm and shooting jack assembly was carefully moved backward several )pches ~~~~?se -~~~ 
8

_, .. 
0 ,i;-;,, '~:'' • : .-.: .• r. I i... 'JI~.,~ 

"sight hole" added to the stock ··''·'0.' "~~ · .. ;. :1,.·. ~:-<'· .•'·i_.,_,. 
. ',\}~;;~~i,. '(~~~ '.~;·;d"'··~~~~~ '.:~~/.:V 

• The sight hole was illuminated via the fiber optic light source .. obtahitt. from -~~- micro~~<?P~~b. ' 

• ~' -:~:~~~~~: ~(::'.~.. -~\' ;~~) -~? 
• It was clearly evident that the connector was fo0~~~J~nd tmtr.~·~=i~own. ~;;;~ 

• It should be further noted that no light .. 'JQUld b:e see1hb'etw~n thl:l'~S$ar and connector and that the 
·=~-:-..:~:;·"j~-,..c~~~;~ \~~'i··.Yf,"!f.' ~:~,. 

connector appeared to be resting Oti'tne seai'h \;'- ';>-
~ ~\~~~ -<~~, ~~~::.~ ·:-;;~;. ·~;~~~'.,. ~-rf~~.~.-~<_i~~~ 

• The custom firing p!m;J.;::for waS!~sed'1;tp pull ~k d~'ttte firing pin head. The sear/connector interface 
·.'.-.-(· .... ~ ...... J.J \· 

was watched ~:the,~a~~vps plli!ed b~~,;i~~~? 
~-~.::(;., ':'1\ ·~~~~~{·_,:c. '\~, ~~~~c:..-

~,.;~;;A~~c~. s~~:~~.~~~e~~nt rearwatd of the pin the sear began to move up but stopped notably short of 

Af1 allo~~l)g·~e co~or tb: return under the sear. Pulling the head all the way back still did not allow the 
.a:~~ '"t. ·, •/"·. ;.;:~~·~~: 

;~~; ;~~:;~~~~· '~~' conn1ror'·t~,,return under the sear. 

i;~, .~IB ·~b~;~~;\~~mpt was made to engage the safety to the safe position while holding back on the firing pin 

'~t -~~! head. Resistance was encountered in attempting to do this so the firing pin was carefully lowered back 
'I~ ~·-· ·· ~~~~di7: down to its farthest forward position. 

• Another attempt to engage the safety to the safe position while holding back on the firing pin head was 

made. The connector I sear interface was watched through the sight hole during this process. 

• The safety was successfully moved from the fire to safe state although it was significantly more difficult 

than expected. 

• It was observed that the sear was driven forcibly upward by the safety arm. 
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• Immediately after the sear had risen past the point where the connector could move back under the 

sear it did so. 

• The safety was moved from the safe to the fire position. The trigger was pulled and the round went off 

as expected. The bolt was opened and pulled back extracting the round. 

• The sear I connector interface state was again examined. It was noted that the sear was up and that 

the connector was under the sear. 

• The magazine box was removed (containing the remaining live rounds) and further testing was 

discontinued. 

3.4.2.1 

3.4.3.1 TLWOOJOAO-Rain Test 

This test is designed to evaluate the product under conditions of inclement weather such as a rain experienced 

while in the field. The rain was simulated using a chamber to control the application rate. The rate of rainfall was 

approximately 0.36 inchr.s per square inch per hour (equivalent to a "good steady rain.") The rifle was allowed to 

remain in the chamber fot a test period of six hours. At the end of the rain period arid without wiping the rifle dry, the 

rifle was placed in a shooting jack and a primed case was loaded into the chamber and fired without malfunction. 

3.4.3.2 TLWOOJOAP-Solvent Testing 
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Solvent testing is performed to insure that commonly used firearms cleaning products, lubricants and other 

chemicals that might reasonably be expected to come into contact with the product during manufacture or use will not 

cause damage to the products surface finish or dimensional stability. Tests will be conducted in accordance with 

ASTM 0543-87, which calls for 24-hour immersion in solvents followed by a property evaluation. Hardness or 

stiffuess is the property measured for this test, either quantitatively or qualitatively (where quantitative measurements 

were impractical). Solvent effects in polymers range from no effect to complete decomposition. Parts that absorb 

solvents may permanently discolor, crack, craze, or otherwise display failures. The parts also may simply take up 

solvent when immersed and yield the solvent back when exposed to air with no other property change other than 

temporary modulus (stiffness) reduction. To support this observation, it is often helpful to separate parts by their 

amoWlt of solvent uptake, so that the large solvent uptake parts can be more carefully examined. : }, 
q} .. 

'!;." ,_, 

For the Model 710 Design Acceptance Test a list of synthetic materials used in the produ~f'~as revl~~ed. 
,;,; ~·;- ·:·.,. ·:'"· 8.:5 . 

With one exception the synthetic materials used in this design testing were pre~~()~~M~o~~ted ~" ~9)~h~J.~i:~!>~t"• 
when used in other product lines and therefore not repeated for this test. 9f IWffie',~1~eiver .,ert f erial w~bibt 
previously tested it was however similar to the material used in the B9!t Plug ~ theretQfy was n6~tes~. 

Magazine Latch 

Follower 

<~/~'~ )~'.. '(!~~~i~;;!;\(::i~~f 'tf;b ,~, 

Nylon 6, 6 33% Glass-filled 

Polypropylene, 15% Glass Filled, 

Chemically Coupled 

Polypropylene, 15% Glass Filled, 

Chemically Coupled 

Same material as M/597 Magazine 

Box - Birchwood Casey Gun 

Scrubber will destroy part. 

Note: material changed from original 

specification of Polypropylene, 15% 

Glass-filled, Chemically Coupled. 

Same material as M/597 Stock, steel 

nose insert molded into bolt plug, 

brass spring retainer ultrasonically 

welded. 

Same material as M/597 Stock, steel 

nose insert molded into bolt plug, 

brass spring retainer ultrasonically 

welded. 
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Receiver Insert 
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Polypropylene, 15% Glass Filled, Same material as M/597 Stock, steel 

Chemically Coupled nose insert molded into bolt plug, 

brass spring retainer ultrasonically 

welded. 

Nylon 6, 6 30% Glass Filled Brass threaded insert ultrasonically 

2% Si, 1 % PTFE (Internal Lubricant) 
welded into receiver insert. 

3.5 ApusIVE TESTING 
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Barrel Vertical, Mu12le Up 

Barrel Vertical, Mu7.zle Down 

Barrel Horizontal, Left side up 

Barrel Horizontal, Right side up 

RESEARCH & DEVEL.OPMENT TECHNICAL. CENTER 
31 5 WEST RING ROAD 

ELIZABETHTOWN, KY 42701 

S.A.A.M.I. DROP TEST - PHASE II 

B-24 B-25 B-26 B-27 

OPEN OPEN OPEN SCOPE 

SIGHTS SIGHTS SIGHTS 

PASS PASS PASS PASS 

PASS PASS PASS PASS 

PASS PASS PASS PASS 

PASS PASS PASS PASS 

B-28 

SCOPE 

PASS 

PASS 

PASS 

PASS 

-
B-29 B-30 

-
SCOPE SCOPE 

PASS PASS 

PASS PASS 

PASS Pl),§s 
. =-;~~'-· 

PAS~~V '·\:~:S. 

~~ 3 , , PASS!~ 

' ~ ·~ ~ . '. :.:. .... -~ ~ .. 

Barrel Horizontal, Bottom up PASS PASS PASS PASS,. 
... i?-

<-l!K~~ 
." ··::.~ ~~tr.As~i:~' T:~~~:~l~-

\~~:1 ;:":"; ·v ·0 
Barrel Horizontal, Top up PASS PASS PASS .... , PA~•,, P~S ·~ssi PASS 

, ~-:;.'· I .",l.. ·~ ""~· ~~f: •"J4 
~· .. :/ri :~.~-·'.~~ ':.:'~: .. ·~!. t~: 

... 
(~{:' / 'qh '' !:·;;~~' 'fo 

TLW!Jt!'iifAJl, - ~~Mt'it;-0/f~est , ~,;~i~ 3.5.1.2 
·.~;,} ,1 ~ . •. == .. ~~ \~;r=~- ·<~··· 

The objective ofthi0~,.~~~~:is ~~im~~!e abusi~l~~Y~(dfbumping) of the firearm against a hard surface 

from a vertical height of l'.i:iilthes. Thi~me'9rientati~ us~tl' for the drop test above are used for this test. 
~~~~' ~-::~~~ 0 T·~~·~~~ ·-:~~;·:, ~ir~=~··.; .. ~~~~~/ 

1~t.b·., ·~\ 'r~~(l{·'. '\$.A.X:lvl'.I. JAR-OFF TEST - PHASE II 

B-24 B-25 B-26 B-27 B-28 B-29 B-30 

i ~·~ ~~~· ~f:;~ ·~~: .. :. --~'.~~! 

/!);'-~ '· ~~~- i ~i~ ,~,~ + 
SIGHTS SIGHTS SIGHTS 

SCOPE SCOPE SCOPE SCOPE OPEN OPEN OPEN 

~~·~ ~· ~~~:~~~. ,-, ·:- ~~~t'" e• .~~ l--""-""···"""'···""""·-----------1----+------1------+-----'------1------1------1 

·i1~,, ·. .#~jf Barrel Vertical, Muzzle Up PASS PASS PASS PASS PASS PASS PASS 
~ ~~~t'*'' 1--------------1----+----+----+----f------l-----1-------i 

Barrel Vertical, Muzzle Down PASS PASS PASS PASS PASS 

Barrel Horizontal, Left side up PASS PASS PASS PASS PASS 

Barrel Horizontal, Right side up PASS PASS PASS PASS PASS 

Barrel Horizontal, Bottom up PASS PASS PASS PASS PASS 

Barrel Horizontal, Top up PASS PASS PASS PASS PASS 
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3.5.1.3 TLWOOIOAS-SAAMI Rotation Test 

This test simulates the effect of a rifle leaning vertically against a wall, tree or other surface and 

unintentionally falling on one side or the other. There are two orientations used for this test. The rifle is allowed to 

fall from a vertical position first on one side of the stock then on the other side. 

B-24 B-25 B-26 B-27 B-28 B-29 B-30 

OPEN OPEN OPEN SCOPE SCOPE SCOPE SCOPE 

Barrel Vertical; Drop witllt Left 

Side Up. 

Barrel Vertical; Drop with 

Right Side Up. 

SIGHTS SIGHTS SIGHTS 

PASS PASS PASS PASS PASS PASS PA,SS 

PASS PASS PASS 

=:;~~\ ·~~~ '•t:. ,-:=~ .. , •.. ·,v l.'.·.· 
•' .. , k \~·; ''~~8" .:;; 

')~"''>". 11:''\~~~\ i~~' 
3.5.I.4 TLJf@(()Jff,- ~f!.~~~Miif,Jar-OJ}Jfest (for Information only) 

,c.-.:/~:I'~' "·'.::_;-j ·:~~·.(!',;.' •/;,. 

This test is similar to,t:he ~d~,SAAMI~~-df.f, t~~~!rrit~is''~trictly an internal Remington test and is 
,.. ~ _i'.jo;. • -: , ••• ' 1. •·· - ' .,. ~'···' .j', •• 

conducted for inform~tion,~W •The id~)yiciili;~ rifles ~des~Jt~d at "passing" or "failing" each individual drop and 

the status r~~~rded. ''.i'),\e t'~~~~e ~~.pe~~~*;ights of 6", 18"; 24" and 48". The purpose of this test is to 

gauge the "~~~iiivity'"Mth~'firoduct. --
-~--~'{:.'l:-~-: '\:.- -:..f.:'.•. ·:::;:-". ~·I~ 

B-27 PASS 

B-28 PASS 

B-29 PASS 

B-30 PASS 

IP· 
~~18" 24" 48" Comments 

PASS PASS FAIL I Orientation - Barrel Horizontal; Bottom Down 

PASS PASS PASS 

PASS FAIL PASS I Orientation - Barrel Horizontal; Bottom Up 

PASS PASS PASS 

PASS PASS FAIL l Orientation - Barrel Horizontal; Bottom Down 

PASS PASS PASS 

PASS PASS PASS 
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3.5.1.5 TLWOOIOAU -Extended SAAM/ Rotation Test (for Information only) 

This test is similar to the standard SAAMI Rotation test but is strictly an internal Remington test and is 

conducted for information only; there is no Pass or Fail for the results of the test. The individual rifles are designated 

at "passing" or "failing" each individual drop and the status recorded. The test guns are dropped first on the left side 

then on the right side but without the use of the rubber mat used in the other tests. This test was acceptable with no 

failures noted. 

TLWOOIOAV-Exle11ded SAAM/ Drop Test: (for Information 011/y) 

This test i~ similar to the standard SAAMI Drop test but is strictly an internal Remington test and is 

conducted for infom1ation only. The individual rifles are designated at "passing" or "failing" each individual dr6P,and 
~-.!;i},, 

the status recorded. The test guns are dropped from heights of 4ft. , 6 ft. and 8 ft. The purpose ofthi~~._is to g~e 

the relative "sensitivity" of the product to severe abuse. Although this test was partially e.6.inpleted; up~ Uµ:ougt\ill8.3 -~~, 
height of 6 ft. Test~11g was stopped at 6-ft. due to repeated part breakage of~~OP,~~1F:~~di~'.d t~t'\)~~i~~~f~~.> 
At no time during this test did any of the rifles fire. '+~ 's::; \~£· ii 

,,\1,.,:>'' ,~ir\,,i,,~~~.:_~(... t~~, ~. •• 
•l:~~'::i~;~·- :::~:: ~i~/~'~ =:_(:t ~ 

,::..·~··.; .!-- \:~;~ .. , \~~~~ ... f· V;· 
'.~;,}.I~ . )~.: :~:~ ·, .1*' ·. ·<. 

~~~.::. ;!t ~;~:;, ..I"~·-~~ 
··:.=;\ 1 ~·- ~~,;l_~;7:~;F···~ 

'('.i" ..J.~.~~ " 
···:.· • ·< 

j~Lg;1,'.~~? 
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3.5.2 Intentional abuse 

3.5.2.1 TLWOOIOAW-Pierced Primer Test 

For this test, a firing pin was altered to make a "wedge-shaped" point. This type of firing pin point usually 

produces a pierced primer when fired. The purpose of piercing the primer is to allow high-pressure gases to escape 

into the action and thereby determine the effect of high-pressure gases when dumped into the bolt, magazine box and 

receiver areas. A standard round of .30-06 ammunition was used for this test. To determine if escaping gas pressure 

ejects particles that might hit a shooter witness paper is placed just behind the rifle. There were no indication~ of 

particles being blown back toward the shooter when this test was conducted. 

Pierced Primer Test 

3.5.2.2 TLWOOIOAX - High Pressure Test 

This test evaluated the effects of extremely high pressure on the strength of the rifle system. A purpose of 

this test is to determine the extent of damage that might occur if an individual purposely or accidentally produces a 

handload that generat~s a load approximately twice normal factory load pressure. The approximate pressure generated 

in this test is in the range of 120,000 psi. Although the bolt handle broke off the bolt, the bolt lugs held as did the 

locking lug area of the receiver. It is believed that the bolt handle was broken during the test when the lanyards used 
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to close the bolt remotely placed excessive stress on the bolt handle during recoil. This stress combined with a poor 

braze attaching the handle to the bolt resulted in the failure. 

There were no other indications of damage to the firearm. No damage to the witness paper was observed. 

3.5.2.3 TLWOOJOAY-Obstructed Bore Test 

blow-up room using the high-speed video camera and witness paper. Before removing or otherwise disturbing the test 

samples after blow-up photographs were be taken for the record. After collection and removal of the parts additional 

photographs of the various individual components were taken for the record. All parts were put in sample bags, 

boxed and temporarily stored for later review if required. 

There was ntJ indication on the witness paper that parts were thrown in the direction of the shooter. The bolt 

handle broke off from the bolt Stress from the lanyard and a poor braze joint as noted in the previous test are the 
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probable reason for the failure. The magazine box was blown down from the action and was damaged (see photos in 

section TLWOOJOAY; B.1) 

The shell case was deformed by the high pressure and formed into the extractor shroud area of the bolt. The 

receiver and barrel experienced no obvious damage . 

. ~.~·~?~· 
· ~~\ ',~!~~~rw:~~· 
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