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Introduction: 

Remington Arms Company, Inc. 
Research & Development Teclurical Center 

315 West Ring Road 
Elizabethtown, KY 42701 

M/710 DAT Phase II 
Debris Test Summary 

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

._Ji. 

As part of the original M/710 Design Acceptance Test Plan a series of Abusive ;~} .. 
Tests were scheduled to be run. This document only summarizes those tests perf~~d '\:h 
during Phase II DAT dealing with Debris. More specifically this doc~~nt!~II dl1ly:::;,,, °':~L 8.:5 .·~~' 
outline the chronology of events dealing with these tests, what test~ wefe nl~hand ~he,.rie~h ~::~~~!'.~!./" 
followed a brief description of test results. You must refer tqJhesp~~fic teSf~n q~:esiion '~[:~ ., ' 
for more detailed information. As originally planned_~single',~st gufi:@-22, ~r .. ~o. 
71001278~ was identified that would be used fc>_~~~~ t~~~'~ef.w_it Deo~~ Tesi~l> These 
tests are hsted below. ;"~'~'~ · ~~t ·.:'~:fr,,.·% ·;;~ 

.. ,•.F";l'.I·, ::,:~;'.: ,:.·; -~;~"'-~ . :_:_;:·) ,_:~~~~~~-
Tes~ Title ·.:/F:;·;;'".:\~b ''tesfLab Wfu.k Reguest No. 

1. Dynamic Sa~~ ~~u~::. ·fo \t:, ,,,.~'l{EW6010AL 
2. Static s~~Ff'Du~ t, q; -~~p• 1'TLWOOlOAM 
3. Fi~ld :dM>ris ~· ~~~~. ~.·;, .~{Jl 1LW0010AN 

,;~·- -·~~\ ·~~~~~rw:~.;· -~h. 'tk<::,r· 
"Ji~,.SP~~~J>r~d~s for each'ofthese three tests are documented_in the ~~10 Design 

.~;+?W.ct~R.t~fe ~~~~~A1[t:#l) Test Plan, Model 710, ~ew Centerfire Rifle,_Rev1S1on #2 
:~W datecf~(3 tJOO. CJUi). B-22 was one of ten guns received on Sept. 9th_ This gun had 

:l;~~:;~~~~· '~~~ Prelin1inarY.,:Measurements taken on the 9th followed by magnafluxing of the bolt head on 

1,~ ,~~h the pr . 
·=~~~ ~~IB -~~;~z:~ -.. y~;~~,~ 
'~~'" ,~;! Chronology of Events: 

~~~~~~dW' 
• Two Test Lab technicians (Jeff Wade and Steve Wade) were assigned to perform the 

Debris Tests as outlined in the DAT Test Plan referenced above. 
• 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. Mike Keeney and Dale Danner were notified of the situation. The gun 
was disassembled and a small particle was observed between the engagement screw 
and the trigger. Pictures were taken of this situation. 
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• Scott Franz interviewed technician (Steve Wade) on 9/19/00 to understand specific 
steps taken while running the above Dynamic Sand & Dust and Field Debris tests. 
Learned during this interview that the procedures for both the Dynamic Sand & Dust 
and Field Debris Tests were not followed exactly as documented in the Test Plan. 
The two main procedural differences noted were: 

1. The Safety was cycled from "On" to "Off' after every shot was fired. The 
Test Plan specifically calls out cycling the Safety every 5 shots. 

2. The 10 lb. test procedure was not run in either case as spelled out in the plan. 
3. Only 5 rounds were fired in either test, however the test Plan calls for 20. 

• Upper management was notified of the situation. It was decided to rerun the tests to '· 
establish system performance when the test is correctly run to the previously agreed ;~} .. 
to test protocol. Scott Franz was asked to observe these tests to ensure that ~~z~,, '\:~~ 
procedures were followed as closely as possible. .e> ':'.';, ~::: , :::;.,, .,:~L 8.:5 •• ~, 

• The Field Debris Test was rerun on 9/27/00. Steve and JeffW~eiW~re t~ain m~~0·:,e~h ~::~~~!:~!)'' 
technicians running the test, only this time Scott ~r~ w~prese~Vo ob~tve ,~test.'~[:~ ., · 
An attempt was made to fire 20 rounds of ammumJton. S~~nteere:9f the 2Q~rntl)lds 
were actually fired during the test. A total off~µr ~~!fu~cttqns ocd\ixred. iifie"first 
malfunction was a Fail to Fire that was ~~~f·a Foll&~-:D~~~pr an 6bstructed firing 
pin/firing pin head/Sear which re::.~y,l~ed ill; a ligb,t_\ind~qt. ~~cond through fourth 
malfunctions were feeding r~}·~~Tn~~il\\¥ .. f'eed frori:ic.,Magazine and 2 Stem-Lows). 
At no time during this. te~ didf1:1.n inad~~~- dis.c;;hatge'occur. A more detailed 
description of~~,t~;;~j;sf:is ~9cu~~nted i~file~!\t#lt) Field Debris Test #2. 

• The gun w~~ a~n to']. do~r, cf~a13~ilubricated and trigger pull and engagement 
set. ~·~.::c.. ;:~\ ·~~~~~~;We~·'· ·;~t~. -~~~~~,;-.·'-

• The!~fatic Sartp &~Dust was run on 9/29/00. After application of the sand & dust 
.~ .. -~tll~~~-: .t~.t ··.-~-· ' ::,. ~~~ 

,.iW'" •''(l~riS)~he':f\~~~-!11 WP,uld not fire. Five attempts were made to pull the trigger. At no 
:~;f ti~ dili.the ~,fire. In addition the firing pin did not fall. A new round was fed 

:l;~~:;~~~~· '~~~ befle t~ trigger was pulled for each of the five attempts. On the first attempt the 
j'~ '~~h~. . ~rniger did not move. The bolt lift was easy when opening the bolt to cycle the 
=~~~ i~~ ··,::~..,,s~cond round, further evidence that the firing pin did not fall. On the second attempt 
'~~J~·. , ,,~~ti the trigger moved slightly. On each of the three remaining attempts the bolt lift was 

-~~~~~d~', easy when opened after the trigger was pulled. Trigger movement increased on each 
successive attempt but not enough to fire the gun. No marks were found on any of 
the five primers that resembled an indent. The test was stopped at this time since the 
gun would not function. 

• A new engagement screw was designed by Mike Keeney and fabricated for further 
testing. This screw instead of having a conical tip had a 60 degree cone shaped tip 
(see Dwg. B-300448, Alt. D). The full series of Debris tests were rerun to establish 
performance with this new engagement screw design. 

• All three tests were rerun on I 0/3/00. This time Jesse Arnold and Bob Lee were the 
technicians assigned to run the tests in Jeff and Steve Wades absence. Scott Franz 
was again the test observer. 

• The same gun, B-22, was tom down, cleaned, lubricated and fitted with the new 
engagement screw. Trigger pull and engagement was reset. 
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• 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 znd 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 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. 
A very slight mark was detected on both primers. 18 of the 20 rounds were fired 
successfully and alt 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 tom down, cleaned and lubricated. Trigger pull and 
._Ji. 

engagement was reset. ;~} .. 
• The Static Sand & Dust Test with the 60 degree cone shaped engagement screj~as '(~~ 

run next. After application of the sand & dust debris the firearm wo~~d,;J!tpt firet Fiye, .,:~L 8.:5 •• ~, 
attempts were made to pull the trigger. At no time did the gun f)r~t':In aijAitio~:nQ.)e~h ~::s~~):~!)'' 
evidence of the firing pin falling was detected. This tim~.:~?~f~ijipvem~~t W~f · 'r --:~[:~ .,, ' " 
detected on all five attempts. No marks were fou~q on an~pfthe~;ve pn~rs_:ijlat 
resembled an indent. The bolt opened easil~ ~ch ~hl-?Jhe~Jtplt wa\f.otatediup;-
further evidence that the firin¥ pin was ~~~tfie:·c~ck~_pbS~fJ~gf As in;the fir~t Static 
Sand & Dust Test further testmg.~il~ stopped ,~!p~e tfw guii~puld not function. At no 
time did an inadvertent discb_rie\)fuµ- d~i;in~"this test 

• The same gun, B-22, .\Va:S;tofP.i·4own, ~~~a~~ aQ41dbn~ated. Trigger pull and 
,\•/:j~ i·~ -;-·: .·:·~ ···' ,':'•.:,..~.·~ 

engagement was 0r.~et. ·~i'' ·1'.·.· iD -~~p•-'· · ....... ,,... -~.<· .... ,.. •"1'1 ~-i'I-

• The Dynat;ffic ~~~d &,,pus~test:;~~h~~h'e 60 degree cone shaped engagement screw 
w~sun lastli\ A~~·Of five\1J1al~hct1ons occurred during this test. The first was a 
faif~\~ed up train the magazine on the second round. The magazine box was 

.e~~~;;~~~i'~~~~~·Cf'1'.~~f ati:mds were removed an~ then reloa~ed into the box. T~e round fed 
d of(~lt'fired Hormally. The next malfunctton was a fall to fire when the tngger was 

:l;~~:;~~~~· '~~, putd\iJhis oc~urred on the 3r<1 roun~. No ~vidence of the fir~ng p!n faili~g was 
j'~ -~k d~'ected. Bolt hft was heavy on operung, evidence that the firmg pm was m the fully 
·8~. .~IB ·c0;m ... ,:f8rward or fired position. A slight mark on the primer was present. The 4th and 5tli 
·;~~\. ~~~~! rounds fired normally. The three remaining malfunctions were Stem lows that 

q~~~~~d~" occurred on the 7111, 12th, and 17th rounds, or the 2nd wund uut of the box in ail three 
cases. In each case the stem was corrected and the round fed and fired. In all a total 
of 19 of the 20 rounds were fired. At no time did an inadvertent discharge occur 
during this test. 

• End Franz authorship of summary and begin Danner authorship. 

• Two guns were modified on 10/10/00 to allow for detailed examination of the 
connector/sear interface. This was accomplished by drilling a "sight hole" through 
the stock in a location permitting examination of the engagement adjustment hole in 
the firecontrol. In addition, the rear plastic portion of the bolt head was removed to 
expose the rear of the firing pin head. This interface was modified slightly to allow a 
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custom tool to be threaded into the firing pin head so it could be manipulated 
manually/separately from the gun and bolt cam. 

• Both guns were thoroughly cleaned, the 60 degree cone shaped engagement screw 
installed, and the firecontrols adjusted to nominal engagement and pull criteria. 

• Two of the three tests were rerun on 10/l l/OO. Specifically, these included the Field 
Debris Test and the Dynamic Sand and Dust Test. Jeff Wade provided the technician 
support and executed the test while being observed by Dale Danner. Jim Snedeker 
recorded the results_ 

• Gun B-7 (modified as noted above) was selected for the Field Debris Test. 
• The firearm was subjected to debris and the test was executed per standard procedure. 
• All rounds fired normally with the exception ofround #2 which failed to feed ,_ 

properly from the magazine box. .,.._ ;~h_ 
• At the end of each five round sequence per standard procedure the safety was ~Jed _f~ 

with the intervening I 0 lbs. pull on the trigger. No discharges occ~~ed~~- '.}. ·:·;.;. _ ·:~~;8-' .;~t~' 
hi I d h . Id b . T _,,·,-. :--- .-,~. --· ----·"<;%, ·'~-~tl·--

• T s compete t e Fie De ns est -;\}~;,~~~ \'.~fo j;>~;:·-~-:~~~ \'·"- · 
\~~- ,. ·~~\_ -~~~~ ·i1; t 

• Gun B-4 (modified as noted above) was selected fw.,Jhe ~namic $and arii!Dust 
Test ,_.,-~'.. \~~~L>. -:~; 'C;~_ '~ 1 ' 

• The firearm was subjected to the blowirt~~&~b~i~ ~n~t~~,i~~~~ per dkdard 
procedure_ ... ~':·\'~:<;., ·:;,_;:\ .. (iP·'-< ~_)- q, 

• The firearm was remove_Q frQ;~the bbR_arl~frelocatfi!d.trl- the endurance facility. 
• The "primed cas~:.: "~iajt of'.4.\:i:e test sij~c~~jfy»p~ssed as indicated by the primed 

case succes,sfu~Wifinng. "~~1., ; :. ,::~~; : •• 

• The magaz.~e ~!J:sA91'ded W.Jth ~qr.:tiOunds and inserted into the firearm. It 
im~'~i~tel}{{eJf~fofthe ~n ibto the spent round container. Danner carefully 

_,-;.;;~~~i,exattUiieqJti«gutT.~nd operated the latch mechanism by hand to "free it up". The 
.~f·" · ~~e\~~~ai&~ in an attempt t~ remove as muc~ debris ~ possible from the 
%~, a-~~mb,fy (~t tfils p01~t Dann~r considered the magazme status irrelevant to the test). 
1~k T!f magazine was reinserted into the firearm. . . 

·c0;'5.,)fffle bolt was pushed forward and closed chambermg the first round. The magazine 
- . -was removed and the top round was replaced to bring the magazine content back up 

to four rounds. The magazine was reinserted into the firearm. 
• The safety was moved to the fire state and the trigger pulled. Round fired. 
• The bolt was opened and pulled back ejecting the first spent case. 
• The bolt was pushed forward in an attempt to chamber the second round. The second 

round failed to feed correctly from the magazine box (stem low). The magazine was 
removed from the firearm along with the second round. 

• All rounds were removed from the magazine and then it was disassembled by Danner. 
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 
indicating a probable follow down. 
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• The firearm and shooting jack assembly was carefully moved backward several 
inches to expose the "sight hole" added to the stock. 

• Danner illuminated the sight hole via the fiber optic light source obtained from the 
microscope lab. 

• It was clearly evident that the connector was forward and the sear was down. It 
should be further noted that no light could be seen between the sear and connector 
and that the connector appeared to be resting on the sear. 

• Snedeker carefully used the custom firing pin tool to pull back on the firing pin head. 
Danner watched the sear/connector interface as the head was pulled back. 

• After significant movement backward of the pin the sear began to move up but 
stopped notably short of allowing the connector to return under the sear. Pulling the 
head all the way back still did not allow the connector to return under the sear. '· 

• Danner instructed Snedeker to engage the safety to the safe position while hol4ing ;~t 
back on the firing pin head. Snedeker encountered resistance in attempting tci~._this ·1:h 
so he carefully lowered the firing pin back down to its farthest fo?r~d'.~psiti~?.· ·:\')~:~ _ ·:~~~~~V;~t~' 

• Danner and Snedeker traded place~. Danner pulled back on,l~,~png p~~~:i;·;\~;:--~~~~~ '.:,~!-' 
attempted to engage the safety while Snedeker watched t~ ~onn·~~or I s~r In!¢rface ~. 

·;;'/.- ..,.... .:t:... ..n .. · 
through the sight hole. .,.,,. ·~i· ·:fo<_ -<!~ .:,~· 

• ~an~er was success~l in moving the sa~e~~~om tft~~-tq~afe st4~~ althdti8h it was 
stgmficantly more difficult than expect€'.~ ?- .,,~~\·}~\ "' 

• Snedeker observed that the se~w~;d,riv~p,.fqrcTuly ~pward~ the safety arm. 
• Immediately after the s~w h~~-'ri~en p~t ~¥-point ~hfu.e the connector could move 

back under the sea~;;iltdid;'~o. ·;::.;, ;;; ··:s\_.~,}~··)·"· 
• Discussion, en~~tt'as to ii&}" W.¥ migq~ffueasii;~ the actual amount of engagement 

be~~en t~,se~.~~:#i>nn~~ot~):i'.Hb ideas proposed deemed safe enough to try. 
Be~JtlQ mmq1the.)tlfearm stt\~;has a loaded round chambered. Danner made the 

",;,~~~:,•deefl!i'B'ikto n~ t&.:S~round. 
0 

.j~1~~,J,,·1',!."~-'.~::;, -,~[:'.L '\;~:;:~.,, . .:~ ~~~.,_ • • • 

-~(· • ~t.e Sjifety;~undVed from the safe to the fire pos1t1on. The tngger was pulled and 
,al:;i:- "l 'i;-·. •.} ··~: 

.··-"·<_;;';~~:;~~~~· '~~' ti~-~rou,rd wenfoff as expected. The bolt was opened and pulled back extracting the 
:, ~"~ r d ·• · 

j,:,,_ '~~?~ 4_ ,c • • rf: • • d h 
~8~, .~IB ·c0;,,.,}1°he sear I connector mte ace state was agam examme . It was noted that t e sear 
·;~~·-. ,~;! · · · was up and that the connector was under the sear. 

~~~~~~dW' • The magazine box was removed (containing the remaining live rounds) and further 
testing was discontinued. 
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