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Introduction 
.·>>:< 

The Remington Model 710 is a low cost ~~;fl~~~µAAp~nterfire rifle currently in 
development at the R & D Technology Center. jip(ho\iglf~fojjj~qp the Model 700 in its' 
basic function, it does utilize new and innovati%design co;\8~~Hfo take full advantage 
of synthetic materials to aid in reducing cost .. f:Qn~-ofthese is a sY.hthetic insert that slides 
into the circular receiver. This serves as a gct\d~f~t!~~JJolt. eliminating costly internal 
receiver cuts. In addition this same insert housesl@~f#R~1lgol components with 
additional support from a single steel sidf'p!~!~~l"1mh\#!@## right side of the fire 
control This means that the pins that s.~~iii\ffi~~·fifothnfrol components (trigger, sear 
safety cam) are supported in plastic on tfrii%jt~\4~<J~d steel on the right side. Since load 
is transmitted to these pins from the \1tiQg pin ifia!#!W'!1lg a series of tests were devised 
to evaluate the strength of this desis.4\This rnport ctddiffients work done on one of these 
tests where a high load is applied t$\!ie rea{#fthe t)tjng head to determine the force 
required to render the system ino.~1ffiJ\?le. ,,,§!\ke n~i~~~olllte pass/fail criteria has been 
established for any of these tesWib!@~~~M:\vill b<ij:Wialuated using standard engineering 
Factor of Safety guidelines ················· ······· 

Procedure 
.. :::::::::::::.' ··:::::::::::::::: 

A standard Mod¢!1fatb;i.rreled ac~&6was assembled to an aluminum test stock 
which contained the a~ cte·Slgi1$~!i~Wi~~X~~~JJij~~!ting cuts_ The exterior of the stock was not 
contoured and was sqij~ off rm;·~j\i~Wwas cut off in the back just behind the stock 
mounting nut. The friiii!:@(llf.~fl4e stodi"'and the barrel were also shortened to allow the 
entire assembly to ll~r>ount~dfo~h~J~stron Model 8502 Tension/Compression Fatigue 
1nachine. The actt$f\vas ~J.~_n1pea:tifHcaJly in a vise \vhich in turn was secured to the 
Instron's table. JI!:\~ l,OQQ)b. load cell was mounted in the Instron and a large diameter 
pin was secureq\+Jjµe qpp~t jaws and aligned with the back of the firing pin head. The 
synthetic bolt oihfiliij~}li'.~Hemoved from the bolt assembly to allow access to the firing 
pin head. ~h~.).nst~t;tt::jn~~lj~~~::~Yas set-up for 0-. 150 inch travel \vith a maxin1u1n load 
limit of950l~§j) Af)testeda~~!§ns were checked for correct engagement before being 
mounted in the mw.~1illk .. .Ihe action was operated to cock the firing pin and then closed. 
The safety was pµt i#\fu'ii~@!J to fire position and the load was applied at a rate of .1 
inch/mift~:{r§ij$::y~$$ij~lH~ptacement data \Vas captured for each action tested at a 
sampliri@#~t¥.:\:!fJO pts/sec. Two 71 O fire control assemblies were tested this way. In 
addition onFifl(j·~~~~ml:Jly was soaked overnight (24 hrs.) in Birchwood Casey solvent 

ofiiWti'jg'fontrol sample was also tested. 

Remington Model 710, J0-06 Caliber Bolt Action Rit1e 
R & D Teclnricn1 CenLer Project No. 241095 

Page 2 file: E:\1Vl7 l0\FP-push-tcst doc 
~LDJ&NTLA.L 

Subject to Protective Order - Williams v. Remington 

ETE00003489 



CoJ!ITIF'LDBll!ITTLAL DRAFT ..... . 

Rernington Arnns Con1p~ll!fi~I ? 
RESEARCH & DEVELOPMENT TECHNICAL C'fiimh:.. .•.·.·.·.·.· 

315WESTRING ROAD 
ELIZABETHTOWN, KY 42701 

.:::::·:·:,,, 

General setup for the Model 710 is shown in Fig ··•·····~0~i~w.t····· 

1: I 

1·: ~:::: ::.: :: :: :: : : : :: : : : : ~:' 
,,,,,,,,,,~i~:~I ll,fl,ll.J I 1lllI111' I~ I~ 1 

Fig. 2 - Model 710 Setup (Close-up) 
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Results Sun1man' 

The Model 710 and Model 700 behaved si~ili~;ly during this The mode of 
failure and the force level at which it occurred 'Yiif¥~~fo©~\mately the same. In all four 
test runs a high enough load was reached that c~j\~ed tfr.9'1'1d#ifl1j:~J1ead to over-ride the 
sear sa±Cty cam. When this occurred the firing:·:plh asse1nbtj/\X~~~J~bund or trapped in this 
condition. In the authors opinion in no case.:#:9~l4).his 1node of failure result in an unsafe 
condition that would result in an unintentionald\@Mra~,,.9fthe firearm. The following 
table summarizes the peak load recorded at the insfaffi%r~'Q\'~r-ride occurred. 

Test #I 

Test #2 

_::::::::::::.·-,.' ''•:-:::::::::::::::::::::::::::::::::::· 
.............. . ....... . 

'''''''~TliiiMh.,,. Maii\num Load (lbs.) 

In order to like this some part movement and deformation must occur. 

!!~~~~~:·~~·~~~~~of the synthetic inse1i resulted in the over-
fi mounting pins were bent. The loads required to 

cause this sfrtllHJ~f~:J~~:.:iµ excess ofnorn1al service loads. In the 710's case the firing 
pin spring load is fo!U\{~~j~:~ 26 lb. range. The lowest load recorded above (337 lbs.) 
is about!~'!lMWW~iiHMlhigh end service load (26 lbs) This Factor of Safety (FS) is 
far in e~~@i!f:w:;.cepted engineering safety levels. This coupled with comparison to the 
700 validafo~il\~~i'\~imress of the 710 design in this area. 
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Discussion of Results 
.·::::::::: 

As stated earlier a total of three Model 7 kd:::~~~Mt>ntrols were tested. In all three 
cases the same barreled action and cut-off test i#$i ,\/a's'imi\lf.}@~g~gernent on all three 
samples \Vere checked before testing to ensure :·th~~r \Vere in 'S1SMillij£ation. 

Sa1nple nun1ber one was fixtured anc;k~~§~~4-:. Since this wtis the first san1ple it was 
not known what the outcome would be. The fof{\~jtj~!l;~,~~.d to a peak value of about 320 
lbs. decreased slightly and then increased to a maxlfu111\'f!jf~~.7 lbs at which point the 
over-ride occurred. The force dropped q(I~!t~!\\\fl@~?The test was stopped at this 
time. The resulting over-ride condition~Af>i>esee\\foF'ig 3 . 

.._ "·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:.... ""' 

Fig. 3 - Model 710 Over-ride 
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........... . ....... . 

The second sample was checked for engage1~~:~.H~~(~i#i4 r:~/ This lime a 
primed case was loaded into the chamber to detem1fo¥'ifthe pri'ih~i@ii@ild fire if an over­
ride occurred. The result was similar accept the 11\~il profile differed ilightly at the high 
end of the scale. The system appeared to get stiff~tJ~W\i~f9J~ the over-ride. The peak 
value on run 112 was almost I 00 lbs. higher tha~HMii #L ®¥1\t\m.,1: was not contacted 
durinn this test. :·:·:·:·:·:·:· .·.··:·:·:·:<:::::cc· 

0 

Test run number three was with the l:4Q(l~L7.00 control. I; ~as set-up the same 
way except this time the action was not bedded::i:~::i@l~c~,. The Model 71 O's stock 
actually supports the rear of the synthetic insert ~;i{'[i.'~i·~ltneeded to be tested with 
the stock in place. It was felt that the MQ<:J~l WQ#t!i¢!fi&%Mfnot influence the test 
results and therefore was tested as shmy~.l~~\if4!l~l0w ·. 

'"":·:·:·:·:·:·:·:·:·:·:· ... ·:·:·: .. 

in that an over-ride of the se31· safety can1 occurred_ The 
before over-ride was 394 lbs. The slope of the force/time 

th<rn ltlle JV!/710 from the very beginning, however the end result was 
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The over-ride can be seen in Fig. 5 

The fi:mrt\i!l~fin@•!Un was on a lvl/710. The synthetic insert with fire 
control compon~~~~:·asseffe:Ji~d was soaked fOr 24 hrs. in Birchwood Casey cleaning 
solvent. Previoti~,~l:\l.ci\flesting with various synthetic materials has shown this solvent 
to be the n1ost ·~i;bij~~)i~~)~J~.pns of degrading 1naterial properties. This run also 
resulted in afi*"ver-rideiilW\i!f•~ safety cam. The peak load recorded was 377 lbs .. 
right betwegri\J;~ iitberJwo J\:lh\o's tested. 

All fourf6Rk\i~~P1~~,,)l1ent curves have been plotted on the same scale for 
compari!llRBll~!l!t~i• W~~lifaph is shown in Fig 6 on the next page. Although the 
M/700#~ ~!lfiihysfefo as evidenced by the steeper slope the maximum force required 
to caus2tl\@ij~~fi~j4, is not significantly different. 
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