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M/710 DAT Phase II

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

Introduction:
As part of the original M/710 Design Acceptance Test Plan a series of Abusive
Tests were scheduled to be run. Thls document only summarlzes those tests perfm;{h d

tests are listed below.

Test Title
1. Dynamic Sand &fi)u
2. Static San,ﬁl;& ‘Duist

"TLWO0010AM
TLWOO10AN

The spedif;’ﬁg; pro@eduﬁ:s for each’of these three tests are documented in the M/710 Design
it &e tarigze ’l‘estngA‘”B #1) Test Plan, Model 710, New Centerﬁre Rifle, Revision #2
dated 3/3%/00. ‘Gui B-22 was one of ten guns received on Sept. 9™ This gun had
g7 %% Prelim gfxary Measurements taken on the 9% followed by magnafluxing of the bolt head on
b, the li

.....

Chronology of Events:

¢ 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.

s A Dynamic Sand & Dust Test was run on 9/16/00. Nothing unusual reported by the
technicians.

e A Field Debris Test was run on 9/ 16/00. During this test the first two rounds were
fired without incident. On the 3™ 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 S shots.

2. The 10 Ib. 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 teststo |
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
procedures were followed as closely as possible. i

» The Field Debris Test was rerun on 9/27/00. Steve and Jeff Wades Were agam the...
technicians running the test, only this time Scott Franz was, pmseqt to obsgrve ﬂ;le test. i?
An attempt was made to fire 20 rounds of ammunition. Seﬂ\zenteempf the Qaron@nds
were actually fired during the test. A total of four i‘ﬁﬁ;ﬁ'@ctigns occyirred. The first
malfunction was a Fail to Fire that was ewher a FollJWDo ;or an Obstructed firing
pin/firing pin head/Sear which resulted ir a hgbwndaqt Tﬁezgﬁecond through fourth
malfunctions were feeding related (1:Bailito-Féed frony, ‘Magazine and 2 Stem-Lows).
At no time during this teﬁtkdld an inadvertent, dlsqhﬁge occur. A more detailed
description of thls,}iﬁsi is dpcuntented iffile¥IT10 Field Debris Test #2.

17

s The gun was aga:m tong dovgn c;aan% lubricated and trigger pull and engagement
T e 4

fid &:Dust was Yun on 9/29/00. After application of the sand & dust
gbrigthefirea vg,ould not fire. Five attempts were made to pull the trigger. At no

tirrig. dilf-the Eun fire. Inaddition the firing pin did not fall. A new round was fed

bef@i'e the trigger was pulled for each of the five attempts. On the first attempt the
néger did not move. The bolt lift was easy when opening the bolt to cycle the

‘sécond round, further evidence that the firing pin did not fall. On the second attempt

3“ 5‘ the trigger moved slightly. On each of the three remaining attempts the bolt lift was
easy when opened afier 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.

e 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.

s All three tests were rerun on 10/3/00. 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.

s The same gun, B-22, was torn 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 2™ and 8™
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 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 was reset.

e The Static Sand & Dust Test with the 60 degree cone shaped engagement scre'vi‘%;gwas

rséﬂhat
iolt wasgrotatecf kip,
further evidence that the firing pin was inghe’ cocke"&; pesaqonw« As irithe first Static

Sand & Dust Test further testing was stopped since the gurfivit;@uld not function. At no
time did an inadvertent chscharge nceur du,_,_ng th1s tes”t

¢ The Dynamic S_ pd & pustﬁTesg mth{éhe 60 degree cone shaped engagement screw
was, run lasty A’-w of ﬁvewmaﬁiﬁhctxons occurred during this test. The first was a
fall%"fecd up, from the magazine on the second round. The magazine box was
aved’ angt‘tjae thg,mds were removed and then reloaded into the box. The round fed
ok*,ancf fired hcrmally. The next malfunction was a fail to fire when the trigger was
puiled Thls occurred on the 3™ round. No evidence of the firing pin fallmg was
b, deéected Bolt lift was heavy on opening, evidence that the firing pin was in the fully
2t forward or fired position. A slight mark on the primer was present. The 4™ and 5"
rounds fired normally The three remammg malfunctions were Stem lows that
occurred on the 7%, 12" and 17" rounds, or the 2™ 1ound out 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.

e End Franz authorship of summary and begin Danner authorship.

e 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 10/11/00. 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 of round #2 which failed to feed 5
properly from the magazine box.
* At the end of each five round sequence per standard procedure the safety was u‘yfol d
with the intervening 10 Ibs. pull on the trigger. No discharges occurzed: 5
o This completed the Field Debris Test

procedure. . . : :

o The firearm was removed fmm the bo'“ a relocatgd to the endurance facility.

s The “primed case’ pgm@& oﬁhe test succéssﬁayy passed as mdlcated by the primed
case successfulty *f‘frmg j‘.,

o The magazipe v@as %@éﬁled Wlth ﬁi&ut t'ounds and inserted into the firearm. It

1mmed1atelya fe]ﬁ}:ut of the gﬂn into the spent round container. Danner carefully

ined the guma,nd operated the latch mechanism by hand to “free it up”. The
wis:ghakeén in an attempt to remove as much debris as possible from the

as mbly (At “this point Danner considered the magazine status irrelevant to the test).

The magazine was reinserted into the firearm.

HE '.:'Q:szﬂe bolt was pushed forward and closed chambering the first round. The magazine

was removed and the top round was replaced to bring the magazine content back up

to four rounds. The magazine was reinserted into the firearm.

s 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.

s 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.

e 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.

e The magazine was reinstalled into the firearm and the bolt pushed forward and down
to chamber a round. The round was chambered successfully.

e The trigger was pulled — Round did not fire. No motion of the firing pin was detected
indicating a probabie follow down.
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e 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.

e 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 pulted back.

e 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 posmon while holding

back on the firing pin head. Snedeker encountered resxstance in attemptmg to.ﬂx) this

ator / séar in terface
-9‘,%

2@'3 #

through the sight hole. s
® Danner was successful in moving the safetyﬁom iy

e Discussion ensaeﬁ as to huyv we. mxghrmeashre the actual amount of engagement
between the seag1 anq, G?nnne@toﬁmh #io ideas proposed deemed safe enough to try.

y'Was
th fground went*off as expected. The bolt was opened and pulled back extracting the
d.
._ﬂ’ﬁhe sear / 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.
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