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ABSTRACT: Caliber: .30-06 Sprg. ..,; ~\~\,, ·\!t\~, 8~ . 

This Report covers the results of the Design Acceptance Testing procedures performf!r;ffj).n t#., Remington ;M(!l0'10; __ ,,_\.:;~, .;, 
Center.fire Rifle du~ing the time period fro~n April 2000 to October 2000 al the Remingto?~?Ji!!.~( Campa~#., lnc.,'.;~#far~~ . ·-~~ii-~·· 
Development Technical Center located at Eltzabethtown, KY. ,,}, i'.·' · ·:~:,l !;jb. ·.\~ •i;~ 

This Testing Program was organized around the goal of determinia&Jf this G~,\~ prod~%~~met desf~# sM~ifications. 
Several "informatio_n_ only·~ tests were also conducted during the sam~ J~:f!., prcfi//j;l/f!,£~r t'h'ifjfurpose(o/; evaluatlfig the products 
underextremecondltlons. . .•.. ~)'.·:·:-'" ·* ''.:;·:-~: ···~;, ''P 

The following general grouping of test procedures were u~~(i to dete~r;iine.f.:-oduel~tlJ*fility. · 

·'<'·';·~}·}:'~~·i~1 \;i ··~;:ib\)j}~:,'.< \k ·+· 
I. - Headsnace and p;dp·rchecks A... '~'; ·, ... ,,,~ '· · 

r ~ ·.;· ~~... ~~.rr~ .,·:.:. - ..J:-:·~~.rt-.-

2. - InitiaUlj#pec"tf/!_(.ls, 'fi$ts and Me#.s.ureml!f!l.s;·i;. ' 
3. -,ij{_~_{jjfi;,'Lengr~f.:and(;_un Cha~q~erisiiA' 
4./ -Firearms ~easzfi!.emeizfi,_, .·.>~?' 

-·~> ···~~ .. .. ,,~·· .~...: ,.~ .... t:t,!:•· 
5. · ;•1,,- f'Uh9J~&} EndW.anceW/jj,"itin'g 

'~kf';_;~··· 6. ·,;'.~A~~acy "\i; · 
-~ • ·~··'· • .~: ,:7. ·""'Envff.:(f/,nmental Tests : ri~.',·?t~~~, .. ~,~~~=1:~ :;,. -'"~ r. . "t!, . ;'=.'~, .~ .... ~ 

.~ .. ,, , \9~ :i;:\;• ..• .,.SJ(bust1!)11: Testing . :~;f -~ ~~~ :~:~~···: 1~~~~~~ ~ . ' 

,,.~;,;~~~'-~$~[;. '~~~' After rJj!ewi~$.:,.the entire series of DAT tests and the data for each of the individual tests, the Research Test Lab and the 
'·~ ' !~ J'l R~~e -.,/§~.r!J~·Group has concluded that this product did not fully meet the design requirements as set forth by the Test Plan. 

1~':. 1.I design is approved for '/"rial & l'ilot production and testing with the understanding that the issues raised by the Design 
-~ .... :, .:-~-:r 

~g~~~~i.'d~Xtceptance testing will be addressed during the Trial & Pilot phase of testing prior to release for shipment. 

-

2001. 
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INTRODUCTION 

~~m.i!.n~1i:flll~ A~Jmsi ~fillm.p~ny En~~ 
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31 5 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 #I & #2) 

conducted during the time 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 report 

would consist of two parts. Part A (this document) presents a brief explanation of each of the individual tests t!!a.t 
~:~}. 

were a part of the overall test plan, along with a brief review of the results for that particular test. Part B ~n.sists of ~i 
:-'.'~' \.1,. ·."::.·~•. 

large binders and contains the raw data, tabulated results and additional individual test report~,,a~piated 1Yitld:M test~k 8:3 "· ~1 ,·: ... ~::-.= ';:11 ''",' ::~:,i::-. ~:"~' . ~-'-~ _"!~;-
program. lt is more extensive in both volume and detail and is intended to give t~e ~f~9~ian in-d~fil,h loo~:?J::~ac~~~ •. '-~~;1.v 
those same tests. It gives details such as the flow charts for the DAT test plan,'~pies of~he indiv~¥al it requests 

and the reports and/or the data that was generated during the :~Tp,leti~~~~i~ .. pJtj~:ular t6#;~ .. Part a~fo~~tes in one 

place all of the pertinent information that is summarized in P,arf·A_·' ~~\ '.:;\}, .·% .,,P 
··I'•~ ~;:Q-,, --:.-~~:.. ,:.·; ."!;~,'!- ~ .·.~: '.t "-·~~~~~~' 

Part B is divided into two parts. B. l.Ji_qrjfa:'ftis'~tii~jnf~frOn pertinei:}t to Phase I of the test program and B.2 
-~.·~:~: ···~~ :b. ·-~~-

contains the information pertinent t(:?.fh~~ II ~f:.the test PB;>gr~ a!o.~,'~th copies of additional supplementary tests 
~ - _,(j'} • -: , .. ; ·~ !. ,.,_ - ' ·.;,· ..... ,, .J , •• 

that were not part of the origill)3f¥i~t~lan.~l\.: ·:"?:: J~i ~~~'~"' 
''.~: . ~-:~~ .··~4· ''.~;-.. . ~J~, ·~·;;!~~~?' 

For e~s~. refereri¢e artal~Tstency:'tbe sai'tie section numbering scheme is used in Part A and in Part B. 
·~t~·~~~~~:•;, -~c~~-· ~~~~~ ~t 

-»~7.~;;~~\§:,a r~iiji{&.{e~fihg f~hi,DAT # 1 certain problems were identified and needed correction before testing 
,:~f =•' : ~=~~· ~ ~!:i = 'r~1s·~~~'.t t~; 

c®'tinued. D~~!gri!~~anges~we\"e made and the second test program was started (DAT # 2). Additional problems were 

' :l,;~~~;~$~~· id~tified as •Wting'~ontinued and the decision was made to correct identified problems and conduct a ten-gun post 
~ ;~~~ iV' 

i~~, ,~A i'~e~~ .. -,A~(the completion of this test there were still issues that needed to be resolved. Given the time schedule for 

·;~~J~·. ..#~~troduction, the decision was made to move directly to Trial & Pilot testing where proposed design changes would be 

~~~~~i.'!~r·. 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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RESEARCH & DEVELOPMENT TECHNICAL CENTER 

315 WEST RING ROAD 

ELIZABETHTOWN, KY 4270 1 

1.0 PURPOSE & SCOPE OF TEST PROGRAM 

1.1 PURPOSE 

The purpose ofthis 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. 
·. ~ 

·\~t 
~~~~~ .. ,- =.~:~i 

2.0 EXECUTIVE SUMMARY .,,,/i:;~j ':~;~ '.:\ -~\)~:- . .,'.(~ks~\:; t~' 
This section of the report is a summary of the test work accomplis~~~ 1~ct~~i two ~~ses '.~f-B~~l~~~· '.~~;!.V 

Acceptance Testing (DAT) for Remington's new Model 710 Centerfire_.!~itle (pr~~.a ten~~ post-~~T ~st.) The 
:~;::~i-~:.=. ~~·~:·;~. :~}~-. '~~) "/!-

testing and associated design development improvements we~~~~gr;ii:P.1etedirt,j~-~~h~f:me pei;~d of April 2000 and 

October 2000. Due to the unavailability of synthetic stocks iitstart of J~A T.\~sting'.tij\*7st plari was divided into two 
··l·.~::;i;:q-,_ •"... _.:.-;:!;::" • ..: ·.~·'.t ,,~~:-.·· 

Phases. For Phase I testing (Rifles A I-A \J)?~fube'~\.\1µmiij4Jnisfocks wtir~ available for test. Those tests or 
-~.·~:~: ···~~ :b. ·,~~-

measurements that would be affecte~ ;~~ t~N.se ~Uhe almnWpm;~~~~~~\l:&h as weight or measurement ofrecoil were 
..... ~ I;" !o° •:-,:-!.,,. •• ,,... -(. ...... :J...- ~,,0:. 

postponed until Phase II testing;·~~~*·f< 't~.: ;:· ).~i :,;~ 
:~~} '~.::~~~ •.•~~: I·~~\ ~i~. ','/ .~;~~? 

During R¥t B.2, ~asJ~IJ.~~[)A.:Y # 1'iitf:stiiftiti{ifles B 1-830) with synthetic stocks several problems were 
~[1;~!~: •. ~ ·.:; ~~ -:::~E- >:: 

identifi~~~~Qf~sse~;'Wlm~,e-s\ir c~ges and resubmitted for test under the designation of Part B.2, Phase 11, DAT# 2 
•ti,i~t ' .: ':.,.. ••,l::t. .;t. -',.:. I ·- ;;, ~ 1 ~ .... 

. (Ri(f 'c I- dO.~% f~~- re;U~~JJhi~'testing indicated the need for a ten-gun post-DAT test. The following table lists 

. ;~~;,;~~~'-~$W,e ~ults of th~,o~t+.ycent of each of these three test series, Phase II, DAT #I, DAT #2 and the ten-gun post-DAT 

i'~ test. '~~e.p~~)ems were still unresolved the decision was made to wait on the results of Trial & Pilot Testing where 
":8~, -~~ .. ,.,,, ;:'''"' 
·;~~;-, t~~~ost recent design changes would be incorporated into the design and process. 

~J~.. • .. ~,, 
~~~~~i.=fr;;• , 
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2.1 TEST SUMMARY TABLE 

3.1.2 Forces 

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 Information =those characteristics without specific criteria and which were taken to provide 

data to establish expected product design levels. 

TEST PROCEDURE Final 

Status 

Completed Completed Passed 

Completed Completed Passed 

3.1.2.1 TLWOOIOD- Firing Pin Indent Completed Completed Did not meet 

3.1.2.2 TLWOOIOE- Sear/Trigger Engagement & Sear Lift Completed Completed 
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3.1.2.3 TL WOO I OF - Trigger Pull Forces 

3.1.2.4 TL WOO I OG - Safe On/Off Forces 

3.1.2.5 TL WOO I OH - Bolt Lift and Bolt Closing Forces 

3.1.2.6 TL WOO I 01 - Magazine Spring Forces 

3.1.2.7 TLWOOIOJ-Recoil Force 

3.1.2.8 TL WOO I OK - Lock Time 

3. l .2.9 TL WOO I OAZ - Firing Pin Head to Sear Engagement 

3.1.3 Weights of Major Components 

3.1.3.1 TLWOOIOL-Overall Weight 

3.1.4.1 TL WOO I OP - Overall Length 

3.1.4.2 TL WOO I OQ- Barrel Length 

3.1.4.3 TL WOO !OR - Length of Pull 

3.1.5 Gun Characteristics 

3.1.5. l TL WOO !OS - Balance Point 

Completed 

Completed 

Completed 

Completed 

Not Tested 

Completed 

Not Test~ 
·•""'.:::... -~~' 

Not Tested 

Not Tested 

Not Tested 

Completed 

Not Tested 

Not Tested 

Completed 

Completed 

Completed 

Completed 

Completed 

Completed 

Completed 

Completed 

Completed 

Completed 

Completed 

Completed 

Completed 
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Re-adjusted to 

meet Specifications 

Passed 

For Information 

Only 

For Information 

Only 

For Information 

~ly 

:~~: Passed 

For Information 

Only 

For Information 

Only 

For Information 

Only 

For Information 

Only 

Acceptable 

Passed 

Acceptable 

For Information 
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3.1.5.2 TLWOOIOT- Drop and Cast Not Tested 

3.1.5.3 TLWOOIOU -40 lb. Trigger Pull Test Not Tested 

3.1.6 Firearms Measurements 

3.1.6.I TLWOOIOV-ChamberCast Completed 

3.1.6.2 TL WOO I OW - Bore Diameter Completed 

3.1.6.3 TLWOOIOX-Groove Diameter Completed 

Completed 

Completed 

Completed 

Completed 

Completed 

Acceptable 

Passed 

Did not meet all 

Specifications 

Some bore 

diameters oversize 

So~e groove 

_.; .. dia~fers over 
~ •-: . l.·-:.. 

''t:' ~~: v\w.~x. <i~w,e,g~n._ 
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 

Completed 

Completed 3.2.1.5 TL WOO I OAE - Dry Cycle to 5000 Cycles 

·~r ~~- · ·x ·.. -.:r:-::~( ~ 

; :.".-•_-~;,; ~~;~$ :~· '~~~ 3.2.1.3 TiWb:~~OAC- Extended Function & Endurance Test 
~ I ,~~~ -~k . 

1~~' , ;~~ «,:~-§',-_hfUt'LWOO I OAD - Clean Rifles and Inspect 
,~~;. -~~r 

Completed 

Completed 

Completed 

Completed 

Completed 

Passed 

Average Malf. Rate 

1.35% - Passed 

Average Malf. Rate 

0.17% - Passed 

Acceptable 

For Information 

Acceptable ~g~ ~~f.·t ~fi 
1--~~~~~~~~~~~~~~~~~~~~~~~-+~~~~-+~~~~~~--1-~~~~~~~--i 

3.3 ACCURACY 

3.3.1 Accuracy & POI Testing 

3.3.1. l TL WOO I OAF - Point of Impact Not Done Completed 

3.3.1.2 TLWOOIOAG-GroupSizeat JOO Yards Completed Completed 
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R~m.!l.!\l!.9~'!11!\l!. A~m.~ (;:Qm,p~!\11.V Ill!.~~ 
RESEA~CH & DEVELOPMENT TECHNICAL CENTER 

31 5 WEST RING ROAO 

ELIZABETHTOWN KY 42.70 I 

3.4 ENVIRONMENT AL TESTING 

3.4.I Temperature & Humidity Testing 

3.4.1.1 TL WOO IOAH - Hot Function Test Completed 

3.4.1.2 TLWOOIOAI - Cold Function Test Completed 

3.4.1.3 TLWOOlOAJ -Thennal Cycle Test Completed 

3.4.1.4 TL WOO 1 OAK - Heat & Humidity Test Completed 

3.4.2.Debris Testing 

3.4.2.1 TLWOOIOAL- Dynamic Sand & Dust Test Completed 

3.4.2.2 TL WOO I OAM - Static Sand & Dust Test Completed 

3.4.2.3 TLWOOlOAN - Field Debris Test 

3.4.3 Misc. Tests 

3.4.3.1 TLWOOlOAO- Rain Test 
, '.:· • •' ....... 1.:" ' I ~':-" !- ," 

3.4.3.2 TLWOOIOAP- Solvent Test ··~~')'~> ,,, ., ?fa .. ''(~;t,:.J,, 
·:·~~ .!.;!".. '\:• 

:.1. 
coiiJ,pleted 

• ' ·,:1:1:~ 

3.5 ABUSIVE TESTING 

Not Tested 

/?~; ~~;~$ f;. 'ii, 3.5.1.2 :~~w~p:,IOAR :::.'sAAMI Jar-Off Testing 

A, ~~~~~~,La!\~~WOOlOAS- SAAM! Rotation Testing 
·:~~' ,~~ . ·,,, ;:>, ;/i·. 

'~~- A~r 

Not Tested 

Not Tested 

Not Tested 

Completed 

Completed 

Not Tested 

Not Tested 

Completed 

Not Tested 

Completed 

Completed 

Completed 

Completed 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

~x ·~. 

.::':.;~c. 

A'eteptable 
'\:~. 

Acceptable 

Acceptable 

Passed 

Passed 

Passed 

Information Only '~~. ~~,,1 ~F 3.5.1.4 TL WOO !OAT- Extended SAAMl Jar-Off Testing 
<";.··'J!"-..-------------------------1-------t-------;----------1 

3 .5 .1.5 TL WOO I OAU - Extended SAA Ml Rotation Test Not Tested Completed 

3.5.1.6 TLWOOlOAV - Extended SAAMI Drop Test Not Tested Completed 

3.5.2 Intentional Abuse 

3.5.2.I TLWOOIOAW- Pierced Primer Test Completed Not Tested 

3.5.2.2 TLWOOlOAX- High Pressure Test Completed Not Tested 

3.5.2.3 TLWOOIOAY-Obstructed Bore Test Completed Not Tested 
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(g@fl(Jffi'U@Jf!I!ltlii'Uiil/l, TL WOO IO 

RQJm,jj,n,~tQJD. AEJmfil ~Qim,p~:ay ~~. 

3.0 DATA SUMMARY 

RESEARCH & DEVELOPMENT TECHNICAL CENTER 

315 WEST RING ROAD 

ELIZABETHTOWN, KY 42701 

3.1 INITIAL INSPECTIONS, TESTS & MEASUREMENTS 

3.1.1 Headspace & Proof Testing 

3.1.1.l TLWOOlOA-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. Excessive 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 cause 

damage to the firearm and/or shooter. Headspace dimensions are clearly specified by both Remington and S.A~i.M.I.. 
··'!;."- '"'i.. 

Remington specifications for centerfire rifles require that heads pace not exceed "min." chamber +.ooci~:'~t•, . . \'.t~ 
s\ ''.~L '.:::. ·~\;. ':(~k8 ~- .;~t~, 

For rifles A- I to A-IS (Phase I) and rifles B-1 to B-30 (Phase II) all o~\~~r;~Wei(wet~~~ the:~}1*¢~'6~~~~~~f1'~-·-
min. +. 004 prior to proof testing. (See Section TL WOO I OA; B. I & B.2.) ·J, • '~~.i. {°': ·}\ o:tt ,,,. 1~, qi· 

"'.•';'1j., "'! ;/_, -:~~~ ~~~t -~::f 
TLWOOIOB-Proof..T,f!ff,I ··;;.~%\~,'<· l:;-; 'C;:.. i!' 

,,.~~~~;->~ ~~~ J~ -:~~~.~-~. ~:~~\ ·~·~;~ 
The proof test requires that a firearm ?~,,~ubj€?fed to"-~~)fast~~e rcilfu~Jrat generates a substantially higher 

chamber pressure than that which it is exp}Wte(f.iib"'~b¢,subj~tea'lo during~riormal use with standard ammunition. Prior 
-~.·~:~: ··~~- :~:: ·. ' -:. .. -

to and immediately after a pr?9,~{o~e is~~{ed the ri"~ iS:~~~~~j~¢tf'for any indications of damage due to excessive 

pressure. ".t \;~~;'f~ .. :'.,;~· ~~~~;-. ·':;~~~,,~·;;!;,;d~; :i~''" 
ln;>,p~ction o'f\all ·~~;-Doth P~~e I atia Phase II, after proof did not exhibit indications of damage due to 

~[1;~~~:·.~.. ·~c~~ ~~~E-_, <·: 
..:~~~~frj:~r~~f~F~~l~.'.~lft1~t:surfaces, chambers or other components. (See Section TL WOO JOB; B.J & B.2.) 

3.J.1.2 

-·•r 'e.\. ·c), ,~,~·:< · 
:~W -,~, ·f· ~(·~'3.I.1.3 TLWOOJOC Re Measure Hcadspaccaftcr Proo/Tot 

"' '~~~;~$~,, ". '.<·1' -··' 

;~( . Y -~~~~L-~ ... ,)~~er p;i·of, headspace is again measured on each firearm. All ritles must remain under the min.+.009" limit. 
1~~' ;~~ tn"''lii:ld1tl<ln, there is a requirement of the test plan that no hcadspacc measurement can be greater than .002" from the 
,~~; £! 

~~~i.'d~F pre-proof measurement. All rifles tested met this criterion. (See Section TLWOOJOC; B. I & B.2) 

3.1.2 Forces 

3.1.2.1 TLWOOJOD- 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 0.017" " ... in order to insure 

against misfires chargeable to the firearm ... " (Ref. S.A.A.M.l. Technical Committee Manual, Vol. VII Centerfire 

Rifle, Section 7-50.03) 
Jan.2001 - Design Acceptance Test- Remington M/710 Centerfire Ritle; 
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!LWlJUlU 

R~m.t.m.9'1i:CiH'1. A~Jm.$ ~Q>m.p@.!.m.y In~~ 
RESEARCH & DEVELOPMENT TECHNICAL CENTER 

31 5 WEST RING ROAD 

ELIZABl".THTOWN, KY 4270 I 

The test lab uses the average of three trials to determine the value of each rifle's indent. For Phase I rifles 

(Al-Al5) , 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 I 0 rifles that 

measured less than 0.017". The minimum 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 

misfires occurred during DAT testing that could be attributed to the rifle. (See Section TL WOO JOE; B.1 & 8.2.) 

3.1.2.2 TL WOO I OE - Sear/Trigger Engagement and Sear lift 

The amount of engagement (or overlap) of the Sear Safety Cam and the Trigger connector is required tq,be 

0.020" to 0.025" with the bolt in the fully closed and locked position. In addition, the required amount p.(Jift for\~ 
~-·-=·.; \ ~-·.;:i 

Sear Safety Cam when the safety in placed in the "Fire" must be a minimum of 0.006" and a ,maxi mu~ ~f~P,O I 8'f}~~. 8:3 . 

For these values, the test lab uses the average of three trials. ,,. ·~;r.t:;~j ;~~h '.L«.)%~h '1~~~,!'.~~>~t 
1 

·-·}?~;.,.;i~-~ =-~~~ ·-~~-:::·· ... -~~~:- -~:-~ 

Phase I measurements revealed that the mean for Sear/Trigger Engag~~r.~t wai~;_02265'~~ith.~: minimu~ 
-···;'::-.... ~ .. _, ·~·:-.:·- ~;.:a ·:r,? 

value of 0.01773" and a maximum value of 0.02870". There ';".~{~'.Jwqii~l~~~ be~p,w the ~!fimum ;~pecification of 

0.020" and two values above the maximum specification vaJti~~~f0.025".~~if~r:;~,SA~r Lift ;~~cification the mean of 

the fifteen samples was 0.00959" with a minimuru~v@We;9fo'}~72W}~fi\d a.;JA,xim~;~~lue of0.01137". 
·.~{~r~~·, . ·~~=.-~~ -=~~;?~- ··:;~·~-

Phase II measurement for ~U~ ~~~ ol'Jt!te thirty··~~p~~ •. f~;5~~~/Trigger Engagement was 0.02419" with a 
..... ~ ~:-f!i-=- .~-!.~~ ·:.~,~... ·rr. '=i:!."!i::-'7:.o:-" 

mm1mum value of O.Ol?90?:':~'rtlf a maxi/n~rriryalue .9~/~102150". There was one value below the minimum 

specification of,~~:~20" a~\foti~~~~~abo~~~\~e ~¢Ht2~tion of 0.025". For the Sear Lift specification the mean of 

the thirty sampl~~~ .. o.o·i'.~:96"~*ith a minirrttlm value of 0.01140" and a maximum value of 0.01870". There was 
... ~~~~~~~h:. .t~i ··:·\>~~·~ \%, ~?~~ 

one,.~tue 1n t~~ sa~le'th~l~s gr~ter than the upper specification of 0.018". There were no values below the lower 
~ ..... : -r.., ···i;-~·. O::t·-~~ 

,);';~~~;~$~r/P1,fication o~~Od~\\ (See Section TL WOO I OE; B. l & B.2) 

·'~ ,~i~ Af it . «,:~~:.-:~ .,··.~~~(" 3.1.2.3 Tl WOO/OF- Trigger Pull Forces 
':8~, -~~ ''<•/' ;:,,,., 

·;~~~·. jji Trigger pull is the force required to manually operate the trigger and release the firing pin and is measured in 
y~1~~'·i~~f / 

· <"; .• accordance to S.A.A.M.I. (Ref. S.A.A.M.I. Technical Committee Manual, Vol. VII Centerfire 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 TLWODIOF; B.2) 
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~@:m.il.n91!:Qln Ar,m.lil ~Qlmp~nv Eng~ 
RESEARCH 8: DEVELOPMENT TECHNICAL CENTER 

315 WEST RING ROAD 

ELIZABETHTOWN, KY 42701 

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 TLWOOIOF; 8.1) 

For Phase n 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 TL WOO/OF; B.2) 

3.1.2.4 TLWOOIOG-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 _i? a 

S.A.A.M.L specification (Ref. S.A.A.M.I. Technical Committee Manual, Vol. VH Centerfire Rifle, Sect!Wl 7-130'.~p 
~ ·-=·· . · l.·' . 

and specifies that the firearms with a manual safety have a force of at least I lb. to move the ~~fety frd~~~~~<'saf~k 83 . 
. Co~ ,,.,, .. • " .~.". r. I =i;.._ ·JiY=-

position to the "fire" position. All sample rifles measured in both Phase I & II met ,th;ifitequi?Mient. ;~'.ft\Sl,;s~nch~~~J'.~~)'' 

specification was taken for information only. ·;+ )~~,,~~~.i. ·,~~l·,: '.~e·'' --,~~~- .,, ... 
. ,;·;j" =~j. \%. '\b -~~: 

Phase I sample rifles averaged 4.084 lb. for "Safe-o~:".tW'.'Fi~~~{?~!_tio~[orce ar~t3.161Hb. for "Fire" to 

"Safe-On" position ronoo. ·"'"'"'·· \'.r·:,,;''·' '!\
1
' "''i't(j~; '>' 

Phase II sample rifles averaged 2.5~~~;fb·:tor'~~~~fe1¥Pto "Fire"ti;isition force and 5.757 lb. for "Fire" to 

"Safe-On" position force. (See TLW,QIJIOG: s]'l& B.2) ··~h ·,;i;:, ,,;.~;>'~~ 
,,.,~~;'fp,· ·~(;_: ·:t:· .)~i -~i~;~~;:c .. 

''.~> 3.~fj~S .A· Tf(f,OOtqf!_-:;P,f#l"Lift and bolt closing Forces 
~·~.::-.. ~:~\ ·~~~~~~~*}?·'· ·;~t-~. -~~~?J;-.. t. • • 

The fd~~~;Jp.~t w~~/_req~~fed to open tile bolt and the force required to close the bolt were determined for each 

desj~~trJ\~.!):Jll~(~~: ~~fHf.J~s ~e taken with chamber empty and then repeated, this time with a new dummy round 
-~F .,.,,. . ) ' '<~ ~., ... ,p, 

;{;~~~;~$~,, in;!~e Chamb~~~~ rfo;:~~ j~ llU~:J;spt:i.:ifo.:atiull fur lht:st: diarai.:lt:rislii.:s and the readings Were taken for information Only. 

, ;{ . y s~i~h'able foll ~~~ing>(scc TL WOO I OH; B_ / & 8.2) 
i'~ ~ft 0~ 
~8~ ·~~ 
·-~~~:,) ~~;f 

~J~.. • .. ~,, 
'~~~~i.'fr)i' . 

~-. .:: '~· .. 
-!.;I~::~";;·~:~~~~~ I I 

I I 
PHASE I (n = 10) 

I 
PHA~l: ll tn = 9) 

OPEN FORCE CLOSING FORCE OPEN FORCE CLOSING FORCE 

EMPTY CHAMBER 6.250 3.013 J.320 2.730 

ROUND CHAMBERED 6.529 3.482 Not Measured Not Measured 

3.1.2.6 TL WOO I 01 - 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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~@m.:R.n.9t@m. A~m.~ (;Qm,p~m.y !~fl:~ 
RESEARCH 8c DEVELOPMENT TECHNICAL CENTER 

31 5 WEST RING ROAD 

ELIZABETHTOWN. KY 42701 

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 l.O" position. (See TLWOOJOH; B.l 

& B.2) 

PHASE I (n = 3) PHASE II 

0.2" Position 1.0" Position 0.2" Position 

l.88 lb. 3.28 lb. 1.90 lb. 

3.1.2.7 TLWOOJOJ-Recoil Force 

Recoil Force Comparison (Cal .. 30-06 Sprg.) 

4.50 .----------------~ 

4.00. 

3.50 

g 3.00. 

~ 2.50 
.a 
::::. 2.00. 
w 
0 1.50 
0: 
~ 1.00 

0.50 

'.;;ffe· ~-;~~:-

'-'. <:;~~ ,,·~::~~· 

-~~~-

(n =IO) 

1.0'' Position 

2.981b. 

~[1:~!~ ·~ '-/~~ ~~~t ... ~~; , . 
. ;i~~~;;~~~G~ingr.~~;.{L_~~~ea~,ement of recoil force was made to compare the Model 710 with a Model 700 firing 

-~Y"-06 am~2iti~, Stati~~jill ~rialysis of the data using ANOV A procedures indicates that there is a statistically 

, ~;,;~~~;~$~[;. ~~ificant di'f:rert~ (at the 95% confidence interval) for both the peak force measurement and the area under the 

it )~~~:#rS;~?~~e. While the data indicates a statistical difference, from a practical point of view the differences are 

·;f:~J~:. ,., ~~~?P~ignific~nt. The ~ifferen~e of ap~roximate'.y 8-9 lb. in peak ~alues is unlikely to be discerned by most shooters as 

, ~~~~~;.·d,.. bemg a difference m recoil. Studies done m 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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R~m.:!~~t@m. A~Jm.3 C!@m.p~m.y Ji:m.«ii~ 
RESEARCH & DEVELOPMENT TECHNICAL CENTER 

315 WEST RING ROAD 

ELIZA6ETHTOWN. KY 42701 

3.J.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. J) 

3.1.2.9 TL WOOIOAZ - 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" ar:id, a 
·.o;·C. 

maximum value at 0.077". (See TLWOOJOAZ; B-2) :Jh 
1:;h . 

. ,, ,,,~, 'f j~, l:; __ :~·•_.t::_~:·,',:,;~!~~~:[!J,:;, ;•r , 
3.1.3 Weights of Major Components \~~)~~)·~~~h, ·,~~h. ~; 

3.1.3.1 TLWOOIOL- Overall Weig.Ju -;;;;;,, '.'-'· ''' '>~, 

Weights of the product and weights of various maj!:>'t~;"~~~-:-sse~iJ~~!:1~::t~\. ider~~;;~b be i~:ortant parts of 
·::,,~. ..,;,'! ~ =· .• - -. 1 

the product description. Of the weights measl#i?-~/t'fy~~l(~~ig&h:if the~~roduct Is .the most important relative to 

customer perception and acceptance an~!n t~7~ase of ~~~r~i\:(}yeig~!;a.l'~ ge~~rally listed in the catalog. Customers 
.~-~~~ "\/~ 'f:·:: ;:~~ '_·.:·~ ... ... ~ .. ~·i::-:.··~· 

generally want a hunting rifle t~;P.f&!;' ligfltt~s ptfic,tical for~rry&ig-1hfo the field. 
~ -~=.~{:·· ~:~~- · .. · .. :·,: ./~;> 

Ten Phase II s~~16'~~tfl~~re ~e\:hed~kiibr.ripiete rifle systems (without the scope included and without 
.. ,. . ~~ -=-~~~~.. "( :.;1 ,. 

the magazine 6~,:~.~t,all~aJ) Tlf~~rnagazine boxes would normally have been included in the weight of the complete 

as~bl~t6~:v~~~~~~~r~!~ f;~\veighing due to other testing requirements on the boxes at the time. Note that the 
~/ 'Ct +·. ~I'.-}\; 

.-.t;~~~;~$~f;. w~~?ht of a m~~z~~~:.'box is approximately 0.215 lb. ~he average weight of the rifle w~ measured at 6.894 lb. T~e 
;'f 95'~~onfide9~ interval was cakulalt:d at 6.886 lb. to b.903 lb.. The average weight ot a comparable Model 700 1s "" .. ~. ,-~~( ~~~' @pro'~}1'fi.Me1y 7-3/8 lb. (e.g. the Model !VIJ AiJL synthetic, '2.'2.'', Long Action.) (See Section TLWOOJOL, B.2) 
·~~t '~~f 

~J~- ;r.'°'' 
,~~~~i.'!~fF J.J.3.2 TLWOOIOM-WeiglttofStockAssembly 

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 TL WOO/OM; B.2) 
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~~m.:i!.n111!:~n k\EJm~ C~mp~!\l!.Y En~~ 

3.1.3.3 

RESEARCH & DEVELOPMENT TECHNICAL CENTER 
3 I 5 WEST RING ROAD 

ELIZABETHTOWN, KY 4270 I 

TLW001 ON - Weight of Barrel Assembly 

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 TL WOO JON; B.2) 

3.1.3.4 TLWOOJOO- 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'._\ 
.:; :.;~c. 

The bolt assembly is approximately 9.5% of the complete assembly. (See Section TL WOO JOO; B.2) 1fr. 
~~~~~ .. ,- =.~:~i 

J.t.4 Lengths or Maio• components 'i[i ;•i!J\r; '\ i!!''~j;~~!(~!~:1~;c* 
3.1.4.1 TLW0010P- Overall Le11~!'' ·:•:rn~~~·, "~> ·~:~:. '~~;, -~~ 

As with weights, some basic lengths are considen•f$t~~);~"';'mp~m.~.,,i~'~tts;~the pr~~~ct description. Of the 
<.' ~ ' , .. ,· ·-~-ii~\, 

lengths measured, overall length, barrel length,,.~~m~!h of~p~!J:;:is''gener4.~)Y listeailfn the catalog. (Ref. S.A.A.M.I. 
,,, .. •· "·."·j '>•-'" ... 

Technical Committee Manual, Vol ... vyf C~~*rfire Riffu, ~f,tion_J'.~~.ohl:nd Section 7-40.02). Overall Length 
~ .:.~·~i:i~ cA ~; ·-:~ y;-~_ '_.._ ·~ .. -... ~ .. ~·.:.-::-::· ~ · 

averaged 41. 769 inches. Th~ ,?•~r,.J c6nfid~tlpe iilt~rval is 411.)7 4 7~tf~"f:790 inches. (See Section TL WOO 1 OP; B.2) 

,,~, t~r 4 ~·:~~.. · >, , , '.~ei> 
, :·t3.J:d/,~,z~<~·'' TH(!flO 1 ffflk;1Jarrel Length 

~[!:~!~·~ ·::~~~~ \~~t~~--· \~; ,. :· 
.~h;~~fl,=,<J.ddftl~1HQ::b~irt~.list~ in the catalog there is a legal requirement that must be met for barrel length. There 

·t".i~t" ~· .. :~::;,, -.~i.::t. \;;.-.1:.:.·1 . .: ~ ~·~~ ... 

is.~r·~inim~&i;.b;~e.l le~~t~~'~sta~i'ished by law of 18". (Ref. S.A.A.M.l. Technical Committee Manual, Vol. Vil 
• 5!~.. ".. ). . .. .. 0:-

,)S';~~~'-~$~~· C~~erfire Ri~~ S~clipn 7-40.01). The rifles in the test sample all measured 22". (See Section TLWOOJOQ; B.2) 
; 't ~~~~ . :~1 ., 
;t «,:t..~ . '~~(·· 
=~~' )~ ... ,;:•,:/i-· 3.1.4. ~ Tf Wflfl!flR-f t>1?gt!1 (_)f P!!!! 
-~~t) A;r 

~g~~~~i.'!~~'i'J' Length of Pull is part of the product description and is listed in the catalog. Average Length of Pull was 

I 3.248 inches with the 95% confidence interval of 13.241 to 13.255 inches. (See Section TL WOO I OR; B.2) 

3.1.5 Gun Characteristics 

3.1.5.1 TL WOO JOS - Bala11ce Poi11t 

The balance 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. Vil Centerfire Rifle, Section 

Jan.2001 - Design Acceptance Test- Remington M/710 Centerfire Rifle; 
R & D Technical Center Project No. 241039; TLW 00 I 0 

file: E:\Test Reports\ Fireanns Tests\ M7 IO_DAT _REPORT_JANOl_Revl.doc 

Page 18 
. '.' 

ET08789 



--"'Y'1l !ff''l/'~~r··11\{ •J 'll .I", ". t_.J ••• \f'; •.11 

~~m.:!~911:'!JJ~ -AE'ID.~ (;!~m,:p;~~y ~:m,~, 
RESEARCH Be DEVELOPMENT TECHNICAL CENTER 

3 1 5 WEST RING ROAD 

ELIZABE:THTOWN, KY 4270 I 

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

Section TLWOO!OS; B.2) 

3.1.5.2 TLWOOIOT - Drop at Heel and Comb 

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

averaged 1.402 inches as measured from the bore. Drop at the Comb averaged 1.297 inches. (See Section TLWOOIOT; 

B.2) 

3.1.5.3 TLWOOIOU- 40 lb. Trigger Pull Test 

This test is specified by S.A.A.M.I. as a test of the safety operation. Per S.A.A.M.l. "The mech,~ical 
;·.~.,. .. 

operation of the safety should not be impaired as a result of the application ofa 40 lb. (18.l kg) force ~~~~p._e trigg~~in 

any direction with the safety in the 'on' or 'safe' position." (Ref. S.A.A.M.I. Technical .CgJl1~l{tee M~~mi't;ypL ~~~8-' . . ;~(~' 
Centerfire Rifle, Section 7 -130.0 I). The test plan stated the 40-lb. force l!m\t~~~~b:·ib. i~~~rror '.~5&/fh~~~~~t~f~,!'.~~-·-

''':" ,. ·~·,·i .•. , .. , ."~ . 
performed the test using a 50-lb. force. In spite of this error the f?llowingtP,efore ~? after ~ra9l~ristics were 

,.,,,,~)!'., :'Q1~~(~;;!L .. 'l:~~,, ''~1;~~- -;~, ~-determined. 

Trigger Pull Fire after 

Trigger Pull 

Before 0.165 

~~ ~ er ·~1~q~~V~; .. ~., \~;~ -~\91 0.0287 0.133 No Yes .... ,.~rt ~~ .,.. ... .,.. .~.l 

I ,,;h':~~« ;ff; . '':~~f,. ·;~~':;, '"i: ~~~~'.:~; i;: 
~ ~1.. .!" -~~~)· -~~~ c~t ·;.;,: 

(. .. ~~~h. T_~b wat~ot a significant difference for either Trigger Pull or Trigger Engagement between the before or 
1
: .. ~,_ j~~ft~;;;~i~£j~:tion of the 50 lb. load. There was however a significant difference between the before and after Trigger 

·''' -~~' 
~g~~~~i.'!~~fi Gap as measured between the rear of the trigger and the trigger guard bow. This was most likely due to the bending 

of the trigger when the 50 lb. load was applied. The post-test of safety release followed by pulling the trigger did not 

result in any failures of the firecontrol to function properly. 
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Analysis 

Source 

Factor 

Error 

Total 

Level 

trig gap 

trig gap 

l , ''\' I /I J I ti 

R~mj),~~~QJn A~Jm~ ~Q>mD~ny En~-, 
RESEARCH Be DEVELOPMENT TECHNICAL CENTER 

3 1 5 WEST RING ROAD 

ELIZABETHTOWN. KY 4270 1 

One-way Analysis of variance - 40 lb. Safety test -

Trigger Gap ( distance from rear of trigger to trigger bow) 

Before application of 50 lb. load vs. After application of 50 lb. load. 

of Variance 

DF 

1 

16 

17 

N 

9 

9 

SS 

0.0045761 

0.0005984 

0.0051745 

Mean 

0.16478 

0.13289 

MS 

0.0045761 

0.0000374 

F p 

122.35 0.000 

r~t:~ 

Individual 95% Cis For Mean ·<\J;/i:;~j 
Based on Pooled StDev ·-:\_~_,, .. ,,, 

Pooled StDev = 0.00612 : : :::"'"~i:~~~it~:~i~i~~~~~~;~~~:~!: 
NOTE * N missing = 2 ,. 
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a~m.t!.n.tr1i:Q>n A~Jm~ ~Q>m,p~ay Ea~~ 
RESEARCH & DEVELOPMENT TECHNICAL CENTER 

3 f 5 WEST RING ROAO 

ELIZABETHTOWN. KY 42701 

3.1.6 Firearms Measurements 

3.1.6.I TLWOOIOV- Cltamber Cast 

Casts of the chamber were made using Cerrosafe™. 

casts and the 30" optical comparator for measurements. 

Five chamber dimensions were surveyed using the 

Rifle J.7101 tJ.7flQ (I.) 

8-1 .4694 

8-2 .4692 

8-3 .4704 

B-4 .4709 

8-S .4695 

B-6 .4704 

8-7 .4668 

B-8 .4707 

B-9 .4701 

B-10 .4704 

Average 

Max. 

Min. 

Chamber Dimensions (LB-153) 

.LUI\/ A,f'1i::: (I.) 

.4430 

.4440 

.4434 

.4442 

.4430 

.4432 

.4432 

.4448 

.4448 

.4447 

34.09 

34.67 

34.40 

34.33 

34.26 

34.50 

34.59 

34.59 

.3435 

.3441 

.3446 

.3441 

.3424 

.3436·;_;,;~j 

,\/j4~~ 
\~~\ ·~~~ 
0

:f'~ .3444~1:; 
~;/_, '.•-: 

34.ss :':;~~~:·, , l:c:; .3445 '!L 

.3424 

0.18 .0007 
Not,~''.e;!·· ·~~\ ~~~~'I:.. \ ~~ ,. 

, • , . I. ~~j~~IJ~i.ons ~Id ri!ffe~e taken from 'i3reech Face datum. Do not compare to specification. 

'l 11\" / 'lflO" ( I.) 

.3086 

.3103 

.3108 

.3097 

.3108 

.3085 

.0007 

~»~~~,;~c~i\~f. 'r;~~ . '\:.1ikSi., ·~~t: 
·~~f ~enjons tak~~:i1sing this method indicated that there were several firearms in the sample that did not meet 

:/,;~n$~f;. 'i,ecificatioii. ~~er investigation it is probable that the measurements that are indicated as being out of tolerance 
·r '~~ ,ff' 
i~~ )~ Wiet~:~.~~;~,k~easurement error <iue to the lack of a. phy<:ir.al rnfrn~nrr. to thr. holt farf' wh!rh rnii!r! nnt ht> lorqtf'd using 

'~ ~~:·~~'=! ~~w only the castings. Longitudinal specifications as listed on the drawing are taken from the bolt face and are used to 

·~<";j,.. determine 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 measurements taken using the cast method are probably in error and that the measurements of the production 

tooling are a better overall measure of the chamber dimensions. (See Section TLWOO/OV; 8.2) 
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~@Jm.:i:n91!;Q:n AE>m.~ <r;;:Qm.p.>~av En.~~ 

3.1.6.2 

RESEARCH & DEVELOPMENT TECHNICAL CENTER 

31 5 WE:ST RING ROAD 

ELIZABETHTOWN, KY 4270 I 

TLWOOIOW- Bore Diameter 

Bore diameter was measured and found to average .3007" against a specification of .300"/. 30 I". (See 

Section TLWOOJOW; 8.2) 

Procen09lll 

USl 0.30100 
Taroitt 

lSl O.JQOOO 

M .. n 0.""65 
S11111pl•N 10 

SIOov(ST) 0 . ..,.,,... 

SIDtY(Ln 0.0004211 

Potontlal(Sncapab!llty 

Cp o ... 
0.34 

CPl 0.63 

Cpk 0.3' 
c.., 

,;~:, ;:1;, ·~~~~~?-""'' 

. j~7.~;;~~~\\ :;, ~1~•;_;_'..·,;.,'..~.,-... ~ ... :.: J;;;_ li\:~'-~--.:~I·.' •.. ~·.·.:':~ ·' '.~:~;'. 
;[~( ,,:~~~,, L ,~ _: ~ 

Process Capability Analysis for bore dia. 

LSL USL 

':t,;~~~;~$~f;. -~~i~ ·~~~ '\'..:,. 
i'~~;, _J~f ''0:;m,.·,}i;(.: 3.1.fi.3 TL WOO/OX - Groove Diameter 

~g~~~~i.'!~~fi Groove diameter was found to be near the max end of the tolerance with two of the ten samples over the 

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 of 0.309 to 0.308 inches. The minimum value was 0.3085" and the maximum value was 0.3099". See Graph 

next page> 
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~IY'lfllt?!f&/5/NJ!!!f/)IJ/b ! !_, VY1Jtl 111 

~4}Jm,j),~~1!:CilJn A~Jmsi ~CilJm.p~nv En~~ 
RESEARCH & DEVELOPMENT TECHNICAL CENTER 

31 5 WEST RING ROAD 

ELIZABETHTOWN. KY 42701 

PtoceiS Cata 

USL 0.30900 

T•rget 

LSL 0.3C8l'l .. ~ 
SarrpeN 

StDev(ST) 

StOev(lTI 

OD!96 
10 

0.0003448 

0.0005041 

Pofllnlial(Sf)C.apability 

Cp 0.'8 
CPU 0.04 

CPl 0.93 
Cpk 0.04 

Cpm 

Owrall (lT) Capability 

Pp 0.33 

PPU 

pPL 

p .. 

0.03 
0.83 

0.03 

Process Capability Analysis for groove dia 

LSL 

I 
I 
I 
I 
I 
I 
I 
I 

USL 

--sr 
• • • • LT 

..... .. .1..... .~, 
........ ·,:-= 

0~3075.----0JOOO-i-----0 ... ----0-.3090r---0-.3095..----0.""'31,..

7
-.. }~-.-:-~1'3 ... ,:~~~c·· 

Obsen.edP•1orman::e &pededSTPerblY1tnee E~LTPorforn~~~-
PPM < LSL 0.00 PPM < LSL 11 PPM ~~ 2fl43EI~: 

:::::.~L =: ==~.:~r>!'.- -=, ... ~:1~;§;._~:_.~f;.~t=,· =~1; .. : ~~ 
_, .. _=i:,11-: .. · • • ~ • • 

'\~' .. 
·,~ ~-

Process Capability Analysis for twist rate 

LSL USL 

ST 

!. • • • LT 

I 

Potenllal(ST)Capability 

Cp 0.85 
CPU 1.35 

CPL 0.3' 
Cpk 0.3' 

Cpm 

Olerall (LT) Capability 

Pp 0.73 

PPU 

PPL 

Ppk 

1.17 

0.29 

029 

9.50 ... 
Obsefved Perl'orman:e 

PPM< LSL 1CXXXlO.OO 

PPM> USl 

PPMTotat 

000 

11XXXXHXl 

PPM< LSL 

PPM> USL 

PPM Tollill 

1SSXIS.25 

2-4.99 

15Sl30.24 

10.25 

E~LTPerf1lfrnanoe 

PPM <LSL 

pPM > USL 

PPM Total 

10044169 

=os 
190675.94 
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3.1.6.5 

RESEARCH & DEVELOPMENT TECHNICAL CENTER 

315 WE:ST RING ROAD 

ELIZABE:THTOWN, KY 42701 

TL WOO/OZ -Magazille 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. 

With the exception of test rifle 85 all boxes were loaded and locked in the receiver with 4 rounds loaded in 

the magazine box. On rifle 85 the bolt handle broke on closing the bolt and the rifle was eliminated from this test. 
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R@lm.int';'tfiPJn A:rJm§ (;JQJ~p~ny JJ:n~~ 
RESEARCH & DEVELOPMENT TECHNICAL CENTER 

31 5 WEST RING ROAD 

ELIZABETHTOWN, KY 42.70 1 

3.2 FUNCTION & ENDURANCE TESTING 

3.2.1 Function & Endurance Testing 

3.2.J.J TLWOOJOAA - Basic Jack Fu11ction Test (to 200 Rounds) 

MALFUNCTIONS BY RIFLE 

RIFLE TOTAL RDS TOTAL AVERAGE MALF 
.• Ji. 

SHOT MALFUNCTIONS 
RATE \~,:l,· .. 

... w. 

B-11 

B-12 

B-13 

B-14 

B-15 

B-16 

B-17 

B-18 

AMMUNITION 
TYPE 

REM R30065180 GR. 

REM R30067 220 GR. 

UMC L30062 150 GR. 

200 

200 

200 

200 

200 

200 

2000 

15 
-=-=~ 

'·:~ .~::-.= 

3 ·-:~.~~~':;~d' I • 

0 

27 

MALFUNCTIONS BY AMMUNITION TYPE 

0.0% 

0.0% 

0.5% 

0.0% 

0.5% 

0.0% 

0.5% 

1.3~% 

TOTAL RDS TOTAL AVERAGE MALF. 
SHOT MALFUNCTIONS 

400 I 

400 I 

400 7 
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TLWOOIO 

Re>m.!nU"tC!Jin AE'm.&i CQ.lm.p~nv En~. 
RESEARCH & DEVELOPMENT TECHNICAL CENTER 

3 I 5 WEST RING ROAD 

ELIZABETHTOWN KY 4270 1 

REM PRT3006B 165 GR. 400 7 1.8% 

REM R30063 150 GR. 

TOTAL 

MALFUNCTION 

STEM LOW 

BOLT OVERRIDE 

FAIL TO EJECT 

TOTAL 

400 11 2.8% 

2000 27 1.35% 

MALFUNCTIONS BY MALFUNCTION TYPE 

TOTAL RDS 

~HOT 

2000 

2000 

2000 

2000 

TOTAL 

MU FTTNrT(ON"-

24 

2 

27 

AVERAGE MALF 

RATE 

.,,:i~i'' ':~'::,, '.}:~; ';;~6, .~} 

To get an early picture of the product's fu!1dii~h~/~ap~~t.~~:!~,~~~~und ;~~rifle jack function test 
<.' ~ ' , .. ,- ''J'~"· 

was conducted. Five bullet types were used, 4Q.,qt~qs o(:~,aFh;jrn'<!ach ~~e to e~a1uate the potential for feeding 
.~ ... ~/ft·>" ··' . :~.~~?' ·:~~\!:..;.' :>~-

problems. The test was conducted in the},estj~_ks with t~."bW}y-pro}_!W~rs" in place and fully closed for each shot. 

All malfunctions and any un~~~~,f~avi~~re1J:';~:oted on,~e d~4B~fu~. To be acceptable the overall average of all 

sample rifles should be ;µ od~~low 2;(o m'~(unc~~n,rg\tj~:?' Up to one rifle from the sample of ten may be removed 
-; ~> -.. ~~~ ·~;·ti,,~ : .• ~: -:,.-.'~ {.;'::l~· ..... t.• 

from the avera~-¥,.procd~\!f it~~tari excesi~y~ m~lf~nction rate relative to the remaining group of nine samples. ff 
·~ :i.~ •. ~··.~ ~~ .. ,E-_.. ;, 

this h~?,:~s~:reai!ffe!tW,~'.i~~puid;~ave been investigated by engineering to detennine the probable source of the 

pr~~;6'in and',·~~i~,~~ing';~~~~ h~~e provided written documentation for possihlP inclusion in the DAT report. Test 

,,.~;,;~~~;~$~f;.cr('· ·a allowe4ifor -~:.,major mechanical failures in the test sample. Major mechanical failures lire defined as those 

iR fail ~t~at 9~hot easily be repaired with simple tools and/or readilv available repl;ir.emrnt pE!rts. .'\t the ccndu:;ion 
~8~ ,~· ~ . ·,,, ;:>, :/i' 
··;~':. O~fhis test the firearms were carefully examined for signs of excessive wear, with special attention paid to the plastic 

'~'-, .. ~:· 
q~~~~i.'!~~omponents. 

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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R~mtn$1'11:filla A~m.s C@mp~ny Itn<i:~ 
RESEARCH 8c DEVELOPMENT TECHNICAL CENTER 

3 I 5 WEST RING ROAD 
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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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~~mil.m.9t@I~ A~m.s ~®m.p~m.v 1Em.g, 
RESEARCH & DEVELOPMENT TECHNICAL CENTER 

31 5 WEST RING ROAD 

ELIZABETHTOWN, KY 42701 

Magazine Box showing deformation at front of 

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

welds failed. 

Magazine Box, opened at front to show weld ~l?.Qf~~ 
-~ . --: . 

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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3.2.I.2 

RESEARCH & DEVELOPMENT TECHNICAL CENTER 

31 5 WEST RING ROAD 

ELIZABETHTOWN. KY 42701 

TLWOOIOAB - Basic Slloulder Function Test 

Rifle Malfunctions Magazine Box Related 

Rifle Rounds Stem 

Low 

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

B-11 100 

B-12 100 

B-13 50 

B-14 50 

8-15 50 

B-16 50 

B-17 50 

B-18 50 

B-19 

-~j~~~~~. ~~=1:. ,. ·~~1. ··:·\ ~~~:~- :~~. ~?~~ 
-~~"' 'fgtal\1~ "1;>'·,•!9-0 IJ,'. 
~J .,,,_ ,.t_ ,~_,.,.~. 

Override 
Mag. Box 

6 

0 0 13 

Falls 

Apart 

1 

Failure 

5 

3 

10 

, "~ ;;~PVERALL ~LF.\RATE = 2'.0'0% - NO"fi:: uoes not include Broken Mag. Boxes (Spot Weld Failure) 
. :/ ,,; ,~''· ·$~f;. -~gvERALL rQLF. fl.ATE = 0.33% - NOTE: Does not include Broken Mag. Boxes (Spot Weld Failure) or Bolt Stop Failure 

1,~ 1 
,. ~~~~:.,~~~,~LF. RATE= 0.17% - NOTE: Only Feeding related malfunctions. 

-~~~-I i~~ NOTE:· ijoL T VERY STIFF WHEN CLOSING THE BOLT AND CHAMBERING A ROUND. 
1~~ , .:W DURING TESTING THERE WERE MANY PROBLEMS WITH THE MAG. BOX HOUSINGS COMING APART AT THE SPOT WELD. 

~~~~i.'!~~F SOME OF THE MALFUNCTIONS MAY BE ATIRIBUTED TO THE MAG. BOX WELD ISSUE. 
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;R~m.~n9t~n A~m.M C:~m.p~m.y En~ .. 
RESEARCH & DEVELOPMENT TECHNICAL CENTER 

315 WEST RING ROAD 

ELIZABETHTOWN. KY 4270 I 

FEEDING MALFUNCTIONS (F.T.E.) BY AMMUNITION TYPE 

TOTAL ROUNDS TOTAL RIFLE AVERAGE 

RIFLE SHOT MALFUNCTIONS ,MALFUNCTION RA TE 

REM RJ0065 180 GR. 120 I 0.8% 

REM R30067 220 GR. 120 0 0.0% 

UMC L30062 150 GR. 120 0 0.0% 

REM PRTJ006B 165 GR. 120 0 0.0% ·. ~ 
.:; :.:~c. 

REM R30063 150 GR. 120 0 •Jli.; G ~~ ~9.'lo 
:·~~· .. 

=-~.:~f 

TOTAL 600 
r~t:~ ~_.·;: "J::·>. ··3~, 8~ 

I .. ~ ·~ '~1t j\.17V°':y·. 1=i:... 
..... -~·t:··.- ,_' .... ·:1<:;,. ~:"~' -· ~~ ~-... -:"~· ~. -~- ~- ~ ~ . •., ~ ..... ~ L-:''i .. :.:::-:-:..-. • _i:o. .J~ • 

-~ ~---:'· .:~ -.... ·1~· · ... \ ;;;.;..-

TOTAL R0~,1'.'.'RS ·•.:,: "-;':;'_\ TOtA,L RiJ£.i.@\!~ AVERAGE 

:;~~~ ~:~~· y,· 

:~: ·. MALFUNCTION ,MALFUNCTION RAH: 

STEM LOW 0 0.0% 

BOLT OVERIDE 0 0.0% 

-~ :.;1 

F.T.E. '.i'600 0.2% 
. -:- :.~ .. ~.· 

;r/¥~;~~-~:~~,- ·;~h~:;'\~s~~~:~. q:: 600 o 0.17% 

/'1; s:~$~··· -~J~ i~t "·: ;t ' .'I ~~~~ . '!~' ',,, 

''~~; .. '. ,J~t ·'0:;m .. -,}~~( .. 
g~ ·~~i.'!~~'i'J' To get a quick picture of the product's functional capability from the perspective of the customer, a I 00 OR 

j 

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 10 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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Discounting the magazine box related problems only one malfunction was observed that was related to the rifle itself 

giving an overall malfunction rate of0.17% 

3.2.1.3 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 defined as one that 

prevented (or potentially could prevent) the firearm from functioning as intended. These are failures that can ~~fixed 

relatively easily by the simple replacement of a part such as could be done by the gun owner u~.}~P only;~Fple 
~~-\ ~~... . ~.·:~~ 

household tools. ''t:' (: · ;~(, ·,:~~, 83 . 
-:~ 5~ 'I~-. ~:.:.. .. ·~;-.-1~··- I~~;, ~ .;tt.j~ 

System failures were defined as failures of a major nature, the e~~en~\~;~f i~h w~~1 reqM~~/~~4~r:~.iz~/'.~·;- . 

tooling or methods to repair not normally available to the average _.~,un ow~.. Sue~~, repair ~~u11~~e most hkely 

made by a qualified gunsmith or by return to the factory. §~~pi~~J~ct<i:woken b~I~ handMs0aJa broken firing 

p;os "'"'"' \[t''' ::,;i'' '!t;' !;;'it(i~; ;~ 
The following table lists, by rifl~vrii'ifnds sh~ rriaf:furi6tions experienced and occurrences of magazine box 

problems. :ff~ ·~~I::_ !'~!~ '~'.i;:, _,,/>'~~ ,.·· 

c;;, ?;1;;•1i';ji ·~;,_:~."-~·:,',;,;l1.·.~.~.-.t.,)(_);itj!i 1j!'JV 
'~. 'i!~gi<~:•' ,,, ... 

l~1·~w1;\~~·~1;:1·1;, n:~!h. '4!~ 
,f ;~n$~·· ,,., ,_:,, ., .. , 

':/ ' .'I' -~~~ 1~~ '\'.:,, 
!'i ~~h. ,/[.: 
~,~~;-· . J~t -,,;;m .<<'~.~ 

J ··~~'·''"''7 , ~<U·'.·~r' 

_l 
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TOTAL FAIL 
I I 1 ;2~ _.,;;,~;;"fr I ELIZABETTOWN. KY 4270( 

""" ............... .c.,,,-:- -
• ...:\.::! • - .:':i.?ii. ~ . .....:• 

· ""¥'---/ · __ ... ~~f~:J1~x 
FAIL 

ENDURANCE TO 

RIFLE ROUNDS EJECT 

B-11 10,000 4 
-

B-12 I 5,000 14 
--

B-13 I 5,000 7 
-

B-14 I 1,000 
-

8-15 I 2,000 6 
-

B-16 I 2,000 12 
-

B-17 I 2,000 3 
-

B-18 I 1,000 
-

B-19 I 1,000 20 
-

B-20 I 1,000 2 
--

TOTAL I 30,000 69 
--

MALFUNCTION % 0.23% 

-··· ;sTEM'~/' I STEM 
~~-T...._., '···. ,:.,:~\" 

BOLT TO 

La~--. <:b~'fllGH 
~ff(,:t • _;-;;( -~~~ .r 

OVERIDE FEED 

~; ::.:~.'!tt-i+~~~;. 
~r.: ·,-:-:.r ...... 

6 

4 

4 

100 

0.33% 

~--:\ 
·~·#.-

~lii;.. 
~-r::?-

~~= 
..... ..:;-::-:;:. 

·.· i.~~i?-7~~~~~<"1 2 
,,.,.~d~f.:.:---:·. 

-, .. i~~r~-~·-::_.;t:?~~r·};~:; :. 
.,., l ... , 
"'~~' ~ . . :~ '~~~ 

''·-'?d~/t-~-k,~f ,-,:~ ·:h, 
1f.tr·1 \1:·; q~:~ 

·::~~- l • .,, 
..... ;.._ 

. 'f,~ 

I 

0.003% 

-l~;~~K~~ • 
.. ·:~~~~~ 

~·-·_-_(_.:;"'; :, . ~~--~:.-:-:· 
...... -·~;::;.-' 

:-:~~,.·. r <c-·:-.'. 

~;~;.i':Tp-r· ~~:t, 
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~;-:_,y-
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~;-:~:.__...::._',;:,·."~,~,~. ,·.·.L'.i'.!.::-R.-., 
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BROKEN PARTS-ENDURANCE TEST 

B-14 Bolt Handle braze failed during inspection 

B-12 Firing Pin broke at 1,496 rounds in thread area (replaced with pin from B-14 ( 1,320 rounds) 

B-12 One ear on bolt Plug broken off. Noticed at 3,000 round inspection level. 

General comments: 

Rifles B-11, B-12 and B-13: Bolt Stop would not work I 00% of the time at approximately the 3,000 r~~d 

level. Shimmed Stoek to fix. Ai ':!~. ~'.~\\~ .. :;!~,a-•. ;lr' 
~---R-itle B-13: Number of FTE's reported may be low. Chronic FTE malfu~J~~9~~ ·rioted ·~~~,40~rntwd§~~h~. ·~~~,!'. ~-·· · 

=:;~~~ ·~~-~ -~~~-!: ~~ 

':f'~ ''~- 't~· ·_;;~~--~-:: 
... c ..... . ·:,t.·:_~.,':.. : ~~ -.. -~' "\~~~~~=~. ~{~~~.. : ~' ·~~) 

3.2.1.4 TLWOOJOAD-..f;.l,fftl~>kifiei~~ff/iJ§PeJt__ \;~~ 
·:.<' . ~ '"t~~i~i~ 

·~ ·-~;;f~}·}:'~~·i;1!} :<:(~;t_}f~{'-\ .. , .. '\~>-
3.2.1.,?-. \f~ Tl:J!f.001 OAE ppryff;y<;l,fr!,f(i'5000 Cycles .. ~~ ~*~~~ ~ f~~ ··~t~. <:·~;~~j- ii.~ -~~~;~;» ~ ~-· 

One of the pµrp~¥.)s of this test~}yas tf.i>;~val~~-the reliability of the ISS system as installed on the Model 710. 
-~ ~~· "•:~~~ 0TI~:·~~~ , J~": • ~~~~;~~·~.;~t:~··'· 

Five ISS un~!S-_were te~\ed Q~~~~a Remington db.l'igned dry cycling machine. Each unit was cycled 5000 times. At the 
-~[1;~~~:·.~ ·.:; ~~ -::.-~E. >:: 

~~1~~N~~~ o-1~f eRrf\~~tl~e·~[:;t was setected ror testing with an additional 5000 cyctes. 

"' ;~~~;~$~,, ;~~r P~k tdrque fofce;was measured for both the lock and unlock functions of each unit and compa;·ed at zero 

/( · Y :~ij,~~les a,~~~t 5~~0 cycles (and at 10,000 cycles for unit B-6). The peak torque force required to lock and unlock the 

~~~ ,~~ utt:i$ll:Vetaged apprmdmatcly 30% le:;::;.aftcr the 5000 eyck:s were complct.::d vs. the level at the :;t«rt. 

·;~~;. ·. ~#~jt 
g-~~~i.'!~r,, At the completion of the test the units were disassembled to facilitate visual examination. It was noted that 

J. 

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) 

Jan.200 I - Design Acceptance Test- Remington M/710 Centerfire Rifle; 
R & D Technical Center Project No. 24I039; TLW 0010 

file: E:\Test Reports\ Firearms Tests\ M7 IO_DAT_REPORT_JANOl_Revl.doc 

Page33 

ET08804 



Figure 3. 
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3.3 ACCURACY TESTING 

3.3.1 Accuracy & POI Testing 

3.3.1.1 Tl WOO I 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 firing. Two charts are 

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

vs. Point of Aim (POA) for four Model 710 rifles over a 

~ 
II. 2.S - forty round test 

~ 2-
6 1.S -II. 
w 
u z w 
0:: w 
u. 
LL 
Q 

1 . 

o.s -
0 -

-0.S 

B4 
B7 

BS 
~B9 

x 

CHANGE IN POI REL. TO POAAT 
ZERO, 20 & 40 ROUNDS - Y VALUES 

~ 1.S .,......-,---,,,..,....~...,.,..-....-,..--~-=,,,,,,., 
a.. 
VJ 
> 

ti'~' ;1;\~~!;~·1;,,,'.}~: ·1~u~JCvEL -O~s 
/?~;,;~ ~;~$~~· -~~k -~-~ '\'..: -~.~~ _g-~4 _g·;3 
~~~ -~~ ·..:~:;m «}~·~(89 o.64 o.75 113 

~ 0.5 -!-=~~ 1- B4 

~ 0 .i-,...:..,..,;,;;~.µ;;:...;..;....,,_:>.....;..;;......,.;,;:;....;;.:.,;;,...,.,;,i -- - B? 
1~oco BS w 

u 

·;~~;-, : ,~;f Note that Rifles -~~-a-nd--B---7-w-er-e-sh_o_t ..... using two 
J~:. ~ .,.~~!' 
~~~ ~i.·'.~-· 

~ -0.5-

~ ~.,,..,.,~~~,,., 

' ...._ 

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

Tasco scopes. Ammunition used was Remington R30064, 180 

gr. Range was I 00 yards. 

u. c -1.5 .1-...:..-"-;;.;;;.;...:=.;,;,.,..;....o.==;:;:: 

ROUND LEVEL at 0, 20 & 40 
ROUNDS 
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One-way Analysis of Variance - POI VS. POA a 

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 
Total 11 9.73 

Pooled StDev = 0.7705 

F 
0.10 

p 

0.902 

p 

0.981 

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

--------+---------+---------+--------
-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 1/3 inch. The average difference for the comparable "Y" values is approximately l/10 

inch. 
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3.3.J.2 TLWOOIOAG- Group Size 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 ammunition and same type of ammunition was used for all group size test shots. The standard for 

Average group sizes was set at~ 2. 7" at 100 yards. 

BUSHNELL SCOPE TASCO SCOPE 

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

0 1.417 1.379 l.527 

20 l.368 1.370 1.259 

40 l.567 1.659 
-=:~. -~~;:, .<: ~·\=~r- 't\l~ 0 .·Ji~~~ 

l :~~-~;f ::"' ~J; ;~ '.<."}1t~~h, 
1

:~~~,t ·k/'; 
, fr"·"" ··:" !;(:. ..'•," ·,1:t<:· 

All group sizes were under the 2.7" minimum. The overall averag¢~for all ri~s over'.~«? 4ql~ound tes·t was 

calculated to be 1.4157 inches. There was not a statisticall~ ,~~&~ifi~(~ffter~e in t~~ of graAp ;fze between the 

rifles using the Bushnell scope and the rifles using the T~ih~ope. ~~\. '.:;\}, .·% ''P 
··I'•~ ~"::th. •\;~::. ,)-; ."!;~,'!- ~ • :_:_(t "-·~~~~~~' 

The technician stated that the sc9~·jVa~ a·~~~or··~~iteUfng. In th~.ppinion of the technician groups would 

have been tighter with a higher quttl ityf~coP)J~ with th f~fier -~s~, b~.l.r,'§~~ 

... '~, 'fl~::::::~ ~\~f, ... ,.,~l:,•i';~fjji 1i!"''' 
3."1:1'-E.!'fVlitQN~JiNT AL TESTING 

~··*r~·= ·1~t;:J;::.>: ,'.'~\ ''.l;~i, 
;~if~V'm'"'~\~~f,. ~f.~:.:3,4:r,:;~~'Jferriperature & Humidity Testing 

.:~C;~~~;~$~f;. ·~b J~~ '\'.:,. 3.4.1.J TLWOOJOAH -Hot Function Test 
):!:; ·~~h. '/[.f 
,~... -· .. ·..:·¥:"!- .... ·f.;; 
=~~' i~~ ··.,,;:>;;/i'fhe purpose of this test was an evaiuation of the effei:.ts of extreme iii~ii 1e111pen1i111e. 1111 iiie. functional 
-~~.~: ~~~f 

~ ~·. :f.~:~:i' 
~~~~i.=dr· , 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 of twenty rounds each until a total of 100 rounds were shot through the rifle. No malfunctions 

were experienced. 
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3.4./.2 TLWOOJOAI - Cold Punction 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 23'd & g9•h round the bolt would not close. The precise reason for these 

malfunctions was indeterminate. 

3.4./.J TLWOOJOAJ- Thermal Cycle Test 

This test evaluates the effects of large temperature changes due to expansion and contraction differentials of 
~~;~ 

metallic and non-metallic components used in the Model 710. The sample rifle was alternately cy_ajed bet~.n a 
~~\V.1. ·.t~ 

temperature of I20°F and -20°F for three cycles. Time at each temperature was at least ~1 kg\lrs. A{:th~;~(l!UPl6~°1Rt6-' .·~~, 

of the three complete cycles the rifle was allowed to return to ambient temper~tufG~~~F'f~ast~~~ ho~~t\'Aiffi~~i;~,!'.~~.·/'; 
I 00 rounds ofammunition were fired in the rifle after which the rifle was exal:ijjned foflWY obvitj~ sig~s that thermal 

_, ... , . .,,~. ·:~,>,, +1 .)~' 
cycling had affected the component parts such as cracking o~,~~1-eria!t~f.f~~ ~w~ A-1 l'~~s usecffor this test and no 

problems were noted after the completion of the I 00 ro~;"i~st. Thi~~~st'-~~ · 'yleted "iii.iring Phase [ and was not 

repeated during Phase ll. (See Section TLWOQ/l!i,!.~i<!J,. 1}'<+ .• ·. ~fd'-\ '\~, , '' " 
·-~{?;--' . ·~~= .. ~~ =~~;·F~- :,~·~-

3.4.I.4... :\n"iF.QOJOAK'J,'i(lea"t~ !f.-uififdity Test 
.. ~~~*~~~tf~~ {·~t~- ~ .. >;~~j- if~ -~~~;~;~~~-· 

This test evaJµate~i("fie potentiat'i~{fect~:·;Qfhi&_lj'.iheat and humidity on the function of the product such as might 
'; S> ·:.:~~ .. •'f' 'cc,·. ~~"· ,,.,, .;,;~·'· 

be found in ~J(opical ~.vir.irlt:''l'he sdbjectttffe was placed in a large environmental test chamber for a minimum 
-~[!;~!~: .. ~ ·.:; ~~ -::.-~E. >:: 

~r~~!~~~~s .. '}1~~~~\~~~!~re'~t~he chamber was set.at I00°F wi~h a relative humidity of80-90% .. After t.he six-hour 

.HOrage t1m5~tM.,~ifle waa~~ijQt 2tl rounds at two hour mtervals until 100 rounds total were expended m the nfle . 
. • 

:~~~.TIME d ·;..;,: 

.· t 
ROUNDS FIRED CHAMBER TEMP. HIJMf[)fTY COMMENTS 

( 1 '1~0~;6()·;}~'~(· 20 I <l<l-~ I \'/7 =1n I Hnir very ~riir ro operare 

);' 
10:00 20 101°f 95% Bolt very stiff to operate 

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

2:00 20 IOl°F 100% Bolt very stiff to operate 

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

No other problems were noted. (See Section TL WOO/OAK; B. l) 
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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 summary 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: 

M/710 DAT Phase II 
Debris Test Summary 

{10/4/00 - Franz) 
{Updated: 10/12/00 - Danner) 
(Updated: 10/30/00 - Franz) 

.• Ji. 

4~.:~.:~ .• ~~.~~~... L~ 
. <:. ';,::,' .. ·.-. -.;.~~ .... .,. ~'t:~ . . . ~ C7J 

.. s~ ;..--<- ~:.:.. ~ ... 1~:·. 1~1;. ~~-~ >~t 
As part of the original M/710 Design Acceptance Test Plan a ~r.f~~fcif Abt).ive t~.sM\~~~f:~·,_~~,i-~·" 

scheduled to be run. This document only summarizes those tests perfof~d du~F~~ Phas~l·' cir dealing 
c .... . ,,,.., - .. '! ·~? 

with Debris. More specifically this document will outline t~~;9!1ro~q~~._ofl~ents d~f.ling wffn these tests, 

what tests were run and when followed by a brief des9f.lPtfo~ of te~re~~.:~;rou mu~ refer to the specific 

test in question for more detailed informatioq,,::~~- ori~lri~ll¥.;\pt~nneiji a si~~~~test gun (B-22, Serial. No. 
~1:..·~:.>'.!'. ~~:~~~ -., :;~~~~~.::.;.~· y, ··.,~ .. 

71001278) was identified that would.fie G(~'d for th~ .. tti~e differ~nt Debris Tests. These tests are listed 

below. c<~·T~~:::::, ~~~~'i\~.,,,;ifl~ :::i~~: ~ork Reguest No. 
1 b:~,,., ··t;\ ·~~~r~·-: \~; 

, , , ~~~~~,~~;:'.;·. 1 :'.:.;pyri~m1c Sand & Dust 
.~;~~~,;~"~\,:~<~\· 'r;.~~. · \:-1;\~;y1,, _·~1 i~ 

.~~' '$~, '·/· 2. ,'$:fat1c Sand P.. nvst 
.. ,,;•~,:~~-< :;·:• \:\ .... 

. :.~ .. rl,.. -~-~t~)· -~~~ ~~~ ·~L.= .:r · ~~~ !~ 3. Field Debris 
!'; fa.. ,:·~(·; 

TLW0010AL 

TLW0010AM 

TLW0010AN 

~,~~;,, J~i -=\:%;:;:;<~' 

q~~~~f.·t~~he 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 

3131100. Gun B-22 was one of ten guns received on Sept. 9th. This gun had Preliminary 

Measurements taken on the 9th followed by magnaflux of the bolt head on the 11th. 
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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 were~(i 

• ~·~~\ ;"f·~ti 
1. The Safety. was cycled from ~On" to "Off'' after every shot was fired. ~ne Test:::\·:;:.'.... ·~~~. 83 . 

Plan spec1f1cally calls out cycling the Safety every 5 shots. ..3\ ;t;. .:.. ·· ::;~:. ·1~; . ... \.:;~t 1 

2. The 10-lb. test procedure.wa~ not run in either case as spelle~;;fl~~)ffthe ~t,,n. '.ji·;<.:/~-)~~?. . ·.~~,/.~·-
~· Onl~ 5 rounds were fired m either test, however the test ~!:~n-talfs;i1;W 20. !;\,_ .}\ ,J 

• The ~1~ld Debris Test was rerun on 9127100 per procedure d"efined G:~. the M~tplan. 1ti::Jie.~fame. ~o 
technicians were asked to run the test. ~n atte~pt "'ff3S ·:~qe to<:(ire 20 ·~µnds ~>ammunition. 
Seventeen of the .20 rounds w~re a~tually fired d~n~.g.J13e tes~~{\4f~'9t~l;~f four ~lfunct1?~S oc_cu~r~d. 
T.he first malfunction was a Fail-to-Fire that was e!.~~@!~ a Follo'h'.~Dow~~~~~.n obstructed. fmng pm/firing 
pm head/Sear. The second through fourttJ,.pialfun:ct1on$<Were Jeedmg~1iefated (1 Fail-to-Feed from 
Magazine and 2 Stem-Lows). At no tirn~fdtlMQ,Jhi~~~fdid an fil~.dvertent discharge occur. The gun 
was again torn down, cleaned, lu~ftcat~. with tri~f.!r'P'411 an<;teqgagement reset. 

~ ~~~~~ ~~ ?:~~. ·~.(-~-~ ;;~~ '-~~i;~YF.-· ~. 
• The Static Sand & Dusli:w~:i{~un clff: 9Ji~tOO. A~r ap~lication of the sand & dust debris the firearm 

would not fire. Fiv~,attefupts. 3~re ~de t~,H~;ffi'e trigger. At no time did the gun fire. In addition the 
firing pin d~g.pot falr-;1;,A ~:fdimd wat:~· fed··t5efore the trigger was pulled for each of the five attempts. 
On the first~~pt ttie trigger did not move. The bolt lift was easy when opening the bolt to cycle the 
SE;l~l,~(.fQUri~ffGfqt~(~ide~e that the firing pin did not fall. On the second attempt the trigger moved 
. ghtfy. ''~fl S~9h {)jl~~\~hr~e remaining attempts the bolt lift WaS easy When OpenAd after the trigger 
,, s pulled?Jriijger movement increased on each successive attempt but not enough to fire the gun. 

' ~~~;·;~~~;~$~[;. :~~e test w~~ stopped at this time since the gun would not function . 
. ' ·~ !~ 

{~~, • )~' ~~~}~~gagement screw was designed by the design team and ft.:101 ir..:ated for further testing. This 

·qt_, s.~~w instead of having a spherical tip had a 60-degree cone shaped tip (see Dwg. B-300448, Alt. D). The 
~J~·. ,, .. ,,..,. 
~~~~~('.q~,, series of Debris tests were rerun to establish performance with this new engagement screw design. All 

three tests were rerun on 1013100. This time two different technicians were assigned to run the tests. 

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

Trigger pull and engagement 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 2nd and 8th 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 pull t,he 

trigger. At no time did the gun fire. In addition no evidence of the firing pin falling was det~J(Jed. ~~~. 
~-·-=\~\ . 'L:S. 

time trigger movement was detected on all five attempts. The bolt opened easily eaq,~ time ~~fbf:>!!. wa~\ 83 .~· 

rotated up, further evidence that the firing pin was in the cocked position. ~,ili:;lhe'lfl~t St.\lf.iq .. ~~&1~~~~!'.~~)'' ' 
,,. , .. :· "~ ~ ·····"·. ·'·· . ··~b . '·' .. 

Dust Test further testing was stopped since the gun would not funct~r}Af~~itime df~·,~an ~~·dvert~Hf ' 
'·i!I· ;:'c~- 1~. 4i· 

discharge occur during this test. ·:;:7" =~;,., ·:~t \} .)~· 

• The same gun, 8-22, was torn down, cleaned and .(ut>fit~t~d. ·~i~~~h~}f~nd e~~~geme~: were reset. 
• ~~·;:q-, \;~::- ,:.-;."!>I!-~ .. _:_~:'.t "--~~~~~~· 

• The Dynamic Sand & Dust Test with .. m~:S'O'"d'~~~ee;~Ile'shaped;:~ngagement screw was run last. A 

total of five malfunctions occurrecf.;purfi!9 this tes(t ~ ~f,§~.'W-!'s a Fail-to-Feed up from the magazine 
~ ~~~~ {;&~. ~ .. :. ~-~ !.~~ "-};~[:;~;'..)~~· 

on the second round., ,,~··mag~Jne 't)9x wa~J~remo\Ted and the rounds were removed and then 
:~ .... ~- ~·::x : .. .-.: .)vfr 

reloaded into the fi~x. '~e .r.~hd f~,ok1~:itr~d normally. The next malfunction was a Fail-to-Fire 
'·'ii• '.~~~f"'···' •; .. "·''. 

when the tt~~!% .. ~a~'.\pulf~; ·This ocd.tirred on the 3rd round. No evidence of the firing pin failing was 

p~&1~~:L;. Efci!t 'jj(t;·Wi~{l;Je~~ on opening, evidence that the firing pin was in the fully forward or fired 
:~f1 ·~=~~- :i.)~. ~ >1t:::~:.t ;t.' 

;~position. '~e··4~~ and ~~rounds fired 11011ne1iiy. The three remaining malfunctions were Stem-Lows that 

,/·;~r:~$~f;. :~hccurred ~ th~\'.7th, 1ih, and 17th rounds, or the 2"d round out of the box in all three cases. In each 
I'" )~~t ~'ff' !'; .. ~. ..;J~(" 
~8~, )~ ca~ik~·stem was corrected and the round f~ci cirni fired. in all a total ot 19 of the 20 rounds were 

·i~~J~:. ., ~~W fired. At no time did an inadvertent discharge occur during this test. 
~~~~~i'dr' 

• Two guns were modified on 10/10100 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 removed 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 and bolt cam. 
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• Both guns 8-4 and 8-7 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 tf'!e Field Debris Test and 

the Dynamic Sand and Dust Test. 

• Gun 8-7 (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. 
·. ~ 

.:; :.;~c. 

• At the end of each five round sequence per standard procedure the safety was cycl~Qi;,·With tW~. 

• ~~~sN::";.::::.P;:l:n~:::::: :0n:i:i::,::·.~i:::rtent di~h~~t.~!r '(~\~ i.1_:·;~l~f~1:;,+ ,, 
• Gun 8-4 (modified as noted above) was selected for the DynaCJ.)i(; Sandt~nd Du~{~Test. ·qt ., 

~·::··~~~ :~~~~~~~~>(~ ·~·~~~~ \~.~~-- /p 

• The firearm was subjected to the blowing debris in ~h~;ie~f box p~ ~t.am9~f~ proceCJbre. 
\:i -· ,,~, \ . ·>, '·"·~~~~ 

• The firearm was removed from the box ~o.d:ra'ibc;ated:::tQJffE''endura:h.ce facility. 
·-~~(! -~.. . ..... ~~ ~~r. ~· ·,~~-

• The "primed case" portion o~~ t~~ sJ~qessfully·~~~~~;.t~aicated by the primed case successfully 

firing. "'' ';t'•":.:, ~~t ';;ii\;r,,;jfJ~ ;;1· 

• The magazJ,n~twas r~~d~~~jitf(tour rd9.nds'.1~'~d inserted into the firearm. It immediately fell out of the 
·~k~~ .. ~:~~:•;, ·c~~.. ~~~{. V • 

gu,Qe;;!ffl:~R:,.~M1~~-PeQ;tJ~[!d '.~ntainer. The gun was carefully examined and the latch mechanism 
,·t~~} '·:'/~:.. ·~'j"L: 'i·>1

·t·· ~f=:. t::i; 
.4Perated'b); hapd to ·~~;it up''. ThP. m;:iaazine was shaken in <m attempt to rerrruve as much debris as 

:~{~r:~$~f;. '~ssible frf th~:.assembly (At this point the observer considered the magazine status irrelevant to the 

i'~ . t~~L~~~t\(~~agazine was reinserted into thP. firAArm 
~1~': ;~~ ,,, ·-'' : '·'' ' 

'~J~·. , ,.#~f'The bolt was pushed forward and closed chambering the first round. The magazine was removed and 
~~~~~> ~)i', 

",.. 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 ~long 
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 inches ta~~pose t~ 

"sight hole" added to the stock . ''t:' <: . ;~:.;•.,. ·,:~~. S:J .. · 

. . -·· ·~,,.t+ \]h '.L<'<,:J~~hb ,1~~~,t~~)~> 
• The sight hole was illuminated via the fiber optic light source obtainegJrorfl·''tfl{,piicros'd'?,pe I~.··· ·~il· .,. 

. . ... , G:h, '~~~. 1\h .~~: 
• It was clearly evident that the connector was forward ~~.~!!he :~~~;~as'l~~wn. '~k. ;~, · 

. ,;·.~~~:~-: /:". -~~~ ~-;. ;~·~.~-~ . '-~·~\ ~~p 
• It should be further noted that no light could be-:.~een bej'fee.~: .. the'"~(,and connector and that the 

1'•~~·;:q-, ·,.,_.· _.:.-;:!;::"_..: ·.~·'.t ~-~~:--·· 
connector appeared to be resting on the~ssa'f'.i;1, "::t,,,.);;,,• V 

:~~ ··~~;c· . !~;. ~~L. ·' ,:,~~ ',;·,_ 
• The custom firing pin to?,IJfflS Li~~p fo)pull bac~;.on'-~~~~firing pin head. The sear/connector interface 

.. ;..,...,* ,. ·-=-<· ....... ·:.'11 . .;'i-

was watched as t~t h~~~ was.,~ulle~;bac~.~ "" ,;,;ei> 
~:~~ -~~~~-!!~~*:~~·'· -;~~-~- -~~~i~J;-.· . 

• After signit~~.Q_t mov~melj~ rearward -tjf the pin the sear began to move up but stopped notably short of 
x~· ).--... ;i:· : , c . •. ~ •. • 

.P.jt0Wihg,,th·~~6rl~,to}; to 'itturn under the sear. Pulling the head all the way back still did not allow the 
,:~f =•' ;~=~~~ ~!:i = 'r~1s·~~~'.t t~; 

. ·~~·connectCW.:to ··return ui'l'der the sear . 
. A';~~~·-~$~r;. 't:, 1j~ \i'.:. 

j~f ~- ~~~~:.-::~t~gf.P't wa·s made to engage the safety to the safe position while holding back on the firing pin 

·1~',_ ;~i h~aff.'''Resistance was encountered in attempting to do this so the firing pin was carefully lowered back 
-~ .... :, .:-~-:r 

~g~~~~i.·d~'i'J' 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.l 

3.4.2.2 

3.4.3.1 TLWOOIOAO-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 inches per square inch per hour (equivalent to a "good steady rain.") The rifle was allowed to 

remain in the chamber for a test period of six hours. At the end of the rain period and 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. 
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Tl WOO 1 OAP - Solvent Testing 

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 

stiffness 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 ta~,e up 

solvent when immersed and yield the solvent back when exposed to air with no other property cha~~~ otheA~an 
~ ·-=·· ~- 'L:S. 

temporary modulus (stiffness) reduction. To support this observation, it is often helpful to .~rparateW~~,?Y th.~ 83 . 
""'.~:·.. . ', " '.;. :1 • I =t:... , JiY=- .j~ 

amount of solvent uptake, so that the large solvent uptake parts can be more carefully ex~rpf.ii~dJj;,, ~~: __ ,)i~ih 1:~~~~J'.~~)'' 
·-:~-~~}'. ,;~;:~ ~:~~~~. ::~~~~\~;-.. '-~~~~:- -~: -~ "' 

For the Model 710 Design Acceptance Test a list of synthetic mater~,s \1sed 't~:;the pr~~~t t:s reviewed. 

With one exception the synthetic materials used in this design t~sti~~~~re p}~yiously ·i~!llplete{f;fun.~f°he materials 
·."·."·:.> :k• 'b''<· •!. t,, .. 

when used in other product lines and therefore not repeatt;fl;JUHhis tesl&; 'O:il:J,y,tlf~ReceiV'ew lnsert material was not 
, • -.. • ,. • 1 •• _ r . • J l.!.~-

previously tested it was however similar to the rn.~r:~~~~_us~'.}? _t~~\~dlt P·rti,~ and':ift~fore was not tested . 
. . • ,,. ,,.,_. , ... ,, ..... f· .. ,, 

Component 

Magazine Latch 

Follower 

Nylon 6. 6 33% Glass-filled 

Polypropylene, 15% Glass Filled, 

Chemically Coupled 

Polypropylene, 15% Glass Filled, 

Chemically Coupled 

Comments 

Same material as M/597 Magazine 

Box - Birchwood Casey Gun 

Scrubber will destroy part. 

Note: material changt;J fium original 

specification of Polypropylene, 15% 

1 
G!ass-fi!!ed, Chemically CuuµIcJ. 

Sarne material as M/597 Stock, steel 

nose insert molded into bolt plug, 

brass spring retainer ultrasonically 

welded. 

Sarne material as M/597 Stock, steel 

nose insert molded into bolt plug, 

brass spring retainer ultrasonically 

welded. 
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Polypropylene, 15% Glass Filled, Same material as M/597 St9ck, 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, I% PTFE (Internal Lubricant) 
welded into receiver insert. 
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Barrel Vertical, Muzzle Up 

Barrel Vertical, Muzzle Down 

Barrel Horizontal, Left side up 

Barrel Horizontal, Right side up 
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S.A.A.M.I. DROP TEST - PHASE 11 

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 B-29 B-30 

SCOPE SCOPE SCOPE 

PASS PASS PASS 

PASS PASS PASS 

PASS PASS P'~SS 
{~~ 

PASS 
:H:-. 

PA~SI>. P~ts 
,.:.:...~ ~· · .,_ ·,~~.A~ 

Barrel Horizontal, Bottom up 

Barrel Horizontal, Top up 

3.5.J.2 

,\;~~A'Ss PASS PASS PASS PASS 
. ~ ·~ 

PA~s 
~-~-=. 

PASS PASS PASS 
....... =~~-
.. 1;,!.. 1· •. ,-

.<~~;.:~;~ /,~.\ . ~·~l\\ ~; \:~:_;,·: ;~~ 
TL woo W.411- SMML-1#-0ff~est '·"~~~i~ 

·,}lss 
-:~.'.:· 

--;_ .... 

;~~ -. ~:.:.. .. ·~;-~If·, 1~~~ ~ " 

·; ~'- PA~'~L.,; ,~,~~~s s-~~,_ -P~ 
7~~L '·\i'•-(/• .. ' <.:1 ... ,,. 
.,:,·. ··~ 

, .. 
1fgASS· PASS 

·; .. '! .)f 
~ ~) 

':~-~·~:~:'.·.!~ :""~~..::~~~ \::b~~.:~~~;,-=,,:· ~> 

The objective of this test is tq,si~ijJ~te abusi~~;.i~~~~ting (or.;.bu~'ping) of the firearm against a hard surface 
. ~-~~~ ~~-~~ ·f ~.:'. >~~ '.~:~~ .. -... ~ .. ~;i;. ... ~. 

from a vertical height of 12 ;~~~~s:' Tlie~ame'?,rientatiofj~ us~tO"ithe drop test above are used for this test. 
~ -~=.~{:·· ~:~~- · .. · .. :·,: ./~i> 

''.'' '·:~~ ,z~:'.~~· '~A.~~:t?)AR-OFF TEST - PHASE II :.:1; ·~~~1~.' y;, •.. ' 

~~h 
... ... 

B-24 8-25 B-26 B-27 B-28 
'1R 

·<!.• 

OPEN OPEN OPEN SCOPt; St:UPE 

SIGHTS SIGHTS SIC HTS 

I I 
PASS I PASS 

I 
PASS PASS PASS 

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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B-29 

SCOPE 

I 

PASS 

PASS 

PASS 

PASS 

PASS 

PASS 
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B-30 

SCOPE 

-I 

PASS 

PASS 

PASS 

PASS 

PASS 

PASS 
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3.5.1.3 

RESEARCH 8c DEVELOPMENT TECHNICAL CENTER 

31 5 WEST RING ROAD 
ELIZABETHTOWN, KY 42701 

TLWOOIOAS-SAAM/ 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 8-27 B-28 B-29 B-30 

OPEN OPEN OPEN SCOPE SCOPE SCOPE SCOPE 

SIGHTS SIGHTS SIGHTS 

Barrel Vertical; Drop with Left 

Side Up. 

PASS PASS PASS PASS 

Barrel Vertical; Drop with PASS PASS PASS 

Right Side Up. 

\'.~,,~: )'• i11i'~'':\~i!1~ 
. ,;.'n: .:?; ''~~;i '.1,~ ·::ik;;,.,,~j;/~ \ , ~~'· 

3.5. I.4 ;{iTL~tif(J.OJ OAT ~~':t;.xt~~qed SAAM! i~r-Off Test (for /11formatio11 only) 
,.,.~ r~~~ \~1·~ ·~-\ >'.; ·-~~r;~;~};:-· . 

This test is ~im~t~;;tb the sta"~prd ··s .. ~AMIJ~f-Off'fest but is strictly an internal Remington test and is 

conducted ~~:,}_nforni~~n '6~f1'H'fR~ indi·~~~aN~~~ifi~~' designated at "passing" or "failing" each individual drop and 

th"'~,,~\~t~s re~f,a~~·- Th~}es~~pns are dropped from heights of6", 18"; 24" and 48". The purpose of this test is to 
•. 1.,.;,-,J,.4·11 )•I,, i:+..:. -, ... ~~-·~ ;~-!", ,;::..,..~ 

;~{gauge 'tfi~tse~~ .. J. t_,i_vity~~?!tf~e p\{iduct. 
ll: '" _... -~~-.: ~ ~ .. ~ ; ~ :.,, 
0

~i ~-~ii'~~~~+-~--+~~-+-~~-J--.~--+~~~~~~~~~~~~~~~~ 
~.od .. t4['~ 

, .. ,·. 
·~i-: 6" 18" 24" 48" Comments .•. 

-~·:· 

·ii.;,;}.~ :;.p-~ 
I 

PAS5 

PASS 

B-26 PASS 

B-27 PASS 

B-28 PASS 

B-29 PASS 

B-30 PASS 

PASS OACC r' ., 
r i Orientatwn tlarrcl l lorizonlal, Bottom Down I I 1 l '-L,.h) I I t\.11 

PASS PASS PASS 

PASS FAIL PASS I Orientation - Barrel Horizontal; Bottom Up 

?ASS PASS PASS 

PASS PASS FAIL I Orientation - Barrel Horizontal; Bottom Down 

PASS PASS PASS 

PASS PASS PASS 
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3.5.J.5 

RESEARCH & DEVELOPMENT TECHNICAL CENTER 

3 15 WEST RING ROAD 
ELIZABETHTOWN, KY 42701 

Tl WOO I OA U - Extended SAAM/ Rotation Test (for Information oi1ly) 

This test is similar to the standard SAAM! 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. 

TLWOOJOAV-Extended SAAM/ Drop Test: (for lnformatio11 011/y) 

This test is similar to the standard SAAM! Drop test but is strictly an internal Remington test an~}.is 
'!;.' ,,,. 

conducted for information only. The individual rifles are designated at "passing" or "failing" each indivf4~1. drop a~ 
,;~< ~:;. ·:··.':_ ')S. 8:3 

the status recorded. The test guns are dropped from heights of 4 ft. , 6 ft. and 8 ft. The pµq;tQse ;W this te~t is to;~aug~0;. •'-\ .;~0~ 
... ,;CI' ' .. ''"' :• · .. :·.-;~·-·:<h > r~)~,,'. 

the relative "sensitivity" of the product to severe abuse. Although this test ';Va~\p'afflji11y co~~~ted, ~~jf{hroJ~~ .,,~· .. 
, .... _ ,. ·~"·1 .•. ,. "~ . 

height of 6 ft. Testing was stopped at 6-ft. due to repeated part brea~~e of s~~~.es, boli\i~ndles ~~tre~iver inserts. 

At no time during this test did ""Y of the rifl<S fire. ::;•'""':\)'. :1111i~\1;-,_;;::.i~ .. =_t~,(,·~··.. \J,b '% ~-
(J::- .,,--!,.:l . ~· ..... ? -: . '.:··:~~ ~~~~~·- ,.:.-.; ··:·. -...: · ..... ;.i . 

• .- ... , . ~,·,~, ;<_;:L~~.~:.'.,~~~.=';..~~~.~!f.. r ••. ,f., .~-::!_:{~~-- .. .:~~=~.~-".. ' 
~-···..:· <~ 

-~~ft ~~~.::.. ~)~ ·~;~:;, .J..: ~c~~ 
c it . " ~-~,:,,;.~_.~~:-,~;yi;::·~. L'~.~~' ",":·.~i:\ ~t~ • ~· 

.__) ••r":.i. "'It 

~'.~~:~' . ~~b~~;!~~~(i> 
\ ~; 
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R~m.t~~t!:QJ~ Ai·\J1,m.~ <Q!(i)m,p~nv :E~~~ 
RESEARCH & DEVELOPMENT TECHNICAL CENTER 

315 WEST RING ROAD 

ELIZABETHTOWN, KY 42701 

3.5.2 Intentional abuse 

3.5.2.J TL WOO JOA W - 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 indications of 

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

Pierced Primer Test 

3.5.2.2 TLWOOIOAX- Hig/1 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 generates 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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~~mjj,m.911!:~n ~Ejm.~ <G~~P~~v l:mi.~, 
RESEARCH & DEVELOPMENT TECHNICAL CENTER 

31 5 WEST RING ROAD 

ELIZABETHTOWN, KY 42701 

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. 

·:·~~ 

~ .:J~~~ ~~.}~ 
.;;.~;/ff·:· 

~ -~-.~{:·· 

...... 
~.;".~ 

"i~. 'i!~gi<~:•' 
t:~·~11:·,~~'.~!;~·1;, n:~!h. '4!~ 

j ;? /';~~~;~$~[;. -~~i~ . Ji~ '\'.:,. J. 5.2.J 
TL WOO JOA J' - Obstructed Bore Test 

~~· ' -~~ ''0.;~~ : ·,}~~(·· 
': ~;., ,~;f One of the sample rifles had a ritle bullet driven into the bore to a position immediately ahead of the 

~g~~~~i.'!~~'i'J' chamber. A standard round (.30-06, 220 gr. factory load) was loaded and fired remotely. All testing was done in the 

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

samples after blow-up photographs 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 no 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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R~mi~~t;()JI~ ~~m~ Com:p~~"W ~~~~ 
RESEARCH & DEVELOPMENT TECHNICAL CENTER 

31 5 WEST RING ROAD 

ELIZABETHTOWN, KY 42701 

probable reason for the failure. The magazine box was blown down from the action and was damaged (see photos in 

section Tl WOO I OA Y; B. l) 

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. 
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