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Remington Arms Company, Inc.
Test Report — Trial & Pilot Test

January 2001

M/710 Centerfire Rifle

Caliber: .30-06 Springfield
ABSTRACT: \

/71 Centerfi ré Rzﬂe durmg
g at @ézzabethtown KY.

Several "information only” tests were also condu ea’ dunrr he samg dest pragram ﬁﬁ";}he purpose of evaluating the products under
extreme conditions.

- Headspggé dnd Pm# Cheisks
- Imﬁaf tInspections, | fasts did Measur@ments
%Wetg@s, ths andiGun ‘(’5& 3
—'ﬁreaﬁng‘t ea.ruremems ik
- Fﬁnctwa&l / Endurance Testing
Aé&uracy’ 5
S ?{onm@’mal Tests
— ABlistve Testing

;
szge noted that although there were a couple of minor areas qf concern (primarily pertaining to firing pin head assembly,
Magfzme Box aﬁd Bolt Stop function, the team determined that the product presented no concerns relative to safety. There were also some
_nggzq@ffe’ems with the Bushnell optics that still must be addressed by Mayfield.. With the understanding that these concerns will be addressed prior to

warehousing, the team concluded that production could proceed and product released for shipment to the warehouse.

Afler reviewing each of the indwvidual tests in the program and taking the entire serigs of T&P tests as a whole, the Research Test Lab and

the Research Design Group have concluded that this prodict me! the acceptance requirements as se! forth by the Trial & Pilot Test Plan.

Report Prepareci éJN / /\W
January 2001

J. R. Snedeker. -
/o
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INTRODUCTION

The Model 710, Centerfire Rifle is a hew product line for the Remington Arms Company.

This report will review and summarize the results of various Trial & Pilot Tests (T&P) conducted during the time period

November 2000 and December 2000 at the Remington Arms Company, Inc., Research & Development Technical Center located in
Elizabethtown, KY.

Part B is divided into thy _ju%"?%s Eu con i
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m/,, CONENBENTIAL

Remington. Armg Co Jmp@.n:sy Ine.
RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD
ELIZABETHTOWN, KY 42701

1.0 PURPOSE & SCOPE OF TEST PROGRAM

1.1 PURPOSE

2l

The first purpose of this series of tests was to determine if the Model 710 Centerfire Rifle would perform as designed and meet
the established function and safety criteria as proposed by the Research & Development Firearms Design Group. The second purpose
of this series of tests was to assure that Mayfield production processes were capable of meeting the function, safety and design

criteria established for this model by R&D.

1-2—SEOPE

This report covers Trial & Pilot testing of the Remington Model 710 Centerfire in .30-06 caliber only.

20 EXECUTIVE SUMMARY

v Jlopm ﬁgﬁi@ht)/%rmally supports exit from both Design Acceptance and Trial and Pilot testing

‘"g’the'__M/H ] Bolt Action Firearm (configured in .3006 caliber with Bushnell 763942 riflescope)
8 bject'to the following issues and conditions:
i

. Prior to product shipment from Mayfieid a Design Transmittal must occur to formally
establish component dimensional parameters. All product must conform to these parameters or a
written deviation from design must be obtained from the Design team.

2. Mayfield must address the continuing probtem of the Firing Pin Head loosing from the
Firing Pin Body. Test recommends a statistically significant audit of product by Mayfield to confirm

resolution of the issue.

3. Mayfield must re-examine the process, which allowed two firearms to be swapped between

boxes. This issue is driven by BATF serial number tracking requirements.

4. Several issues continue to exist which Test reasonably believes will result in customer

dissatisfaction. These issues have no test objective criteria associated with them so Test has no

Jan. '01 - Trial & Pilot Test — Remington M/710 Centerfire Rifle;
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basis to withhold sh|p approval. Consequently, Test supports ship contingent on Marketing approval

of these issues:

. Magazine Box Bottom Retention — Latest data from Series C product indicates that 17% of the™,
r product will experience this problem within the first 100 rounds of use. During the Series C test t:ne
¢ -

earliest occurrence was af round 49.

. Magazine Box Difficult to Remove - This problem was pervasive on the Series C product and
may potentially contribute to the Bottom Retention issue above.

. Bolt Stop Detent Freedom — Latest data from Series C product suggests that 20% of the
product will experience a loosing of the detent lever during the first 100 rounds of use.

. Bushnell Scope — Data from Series B product suggests that approximately 8% of the product
will experience scope issues early in life. Bushnell has confirmed that an assembly issue exis,tﬁ‘with

the scope.

. Take Down Screw Torque — Data from Series C product indicates

Jan. '01 — Trial & Pilot Test— Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
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Remington Arms Company Inc.
RESEARCH & DEVELOPMENT TECHNICAL CENTER
. 315 WESTRING RoAD .. -
ELIZABETHTOWN, KY 42701

2.1 TEST SUMMARY TABLE

“

The following Table lists the individual test procedures that were completed during the T&P series and the Final
Status of each by individual category.

1. Note on Final Status: Determination made after final review of all test data was completed by
Test management team,

TEST PROCEDURE | A-SERIES | B-SERIES | ‘C-SERIES |  Final
[ |
TRIAL & PILOT TEST Status . Status Status ‘ Status* '
) ) i i i
3.1 INimiAL INSPECTIONS, TESTS &
MEASUREMENTS )
3.1.1 Visual Examination, Packaging Audit &
Packaging Test
3.1.1.1 TLWO300A - Visual Examination "% Completed For
Information
3.1.12 TLWO300B ~ PackagingiAutly Passed
- L= g
3.1.1.3 TLWO0300Gs; Completed Passed
3.1.2 Headspaé&&dnd Progf
5y
LW E ngsdf‘% Headspace Completed by
] Mayfield
3 o
. o .
"$i2 2L WO300F — Proof Test Completed by
Mayfield
3.1.2.3 TLWO0300G — Re-Measure Headspace after Completed Passed
Proof
3.1.3 Forces
3.1.3.1 TLWO0300H — Measure Firing Pin [ndent Completed Passed
! 3.1.3.2 TLWO0300I — Measure Sear/Trigger Completed Passed
: L Engagement and Sear Lift ’ o
Jan. '01 - Trial & Pilot Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW-0300
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H‘ Remington Arms Company Ine.
RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD _.
ELIZABETHTOWN, KY 42701 -
3.1.3.3 TLWO0300J — Measure Trigger Pull Forces Completed Passed
! 3.1.3.4 TLWO300K — Measure Safe On/Off Forces Completed |, Passed
3.1.3.5 TLWO0300L — Measure Bolt Lift and Completed & For
Closing Forces " Information
3.1.3.6 TLW0300M - Measure Magazine Spring Completed For
Force : Information
3.1.3.7 TLWO300N — Measure Firing Pin Head / Completed Passed
Sear Engagement
3.1.3.8 TLWO03000 — Bolt Stop Function Check Completed e
gk

i

3.1.3.9 TLWO0300P — Function Check of ISS
System

3.1.3.10 TLWO0300Q — Magazine Box Weld Passed

{ Strength Test

Completed

3.1.3.11 TLWO300AT — Perform Bore Sighting Passed

Using Bushnell Scope.

Completed For
Information
Frit 2 : DL
F'3.1.42 9L W3008 S alance Point - Rifle Only Completed For
e b (Withoué%copé_ rails and Iron Sights) Information
__.%%5 \--:-"glv-:
3015 Fireavms Measuremenls
45" 3.1.5.1 TLWO0300T — Chamber Cast Completed _ Passed
3.1.5.2 TLWO0300U — Bore Diameter Completed : Passed
3.1.5.3 TLWO0300V — Groove Diameter Completed Passed
3.1.5.4 TLW0300W — Twist Rate (.30-06) Completed Passed
3.1.5.5 TLWO0300X — Magazine Capacity Test’ Completed Passed
Jan. ’0i — Trial & Pilot Test— Remington M/710 Centerfire Rifle;
1 R & D Technical Center Project Na. 241039; TLW 0300
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Rounds with Rem. Ammo.

3.2 FUNCTION & ENDURANCE A-SERIES | B-SERIES | C-SERIES |- Fna
TESTING Status | Status : Status - ' Status
3.2.1 Function and Endurance Testing
3.2.1.1 TLW0300Y — Ten (10) Round Safety Completed Passed
Function Test with Lanyard.
3.2.1.2 TLW0300Z — Basic Jack Function Test (100 Completed Passed

3.2.1.3 TLWO300AA- Extended Function & Completed..
Endurance (400 Rounds w/Rem. & Competitive B

Ammo)

3.2.1.4 TLW0300AB — Clean Rifles and [nspect

Passed

3.3 ACCURACY AND POI TESTING

3.3.1 Accuracy and POI Testing

Completed

Passed
Completed Passed
Completed Passed
rounds
3.3.1.4 TLWO300AF - Group Size at 100 yards Completed Passed
(System Stability Test, w/Bushnell Scope @ “40”
rounds
3.4 ENVIRONMENTAL TESTING
3.4.1 Temperature & Humidity Testing
3.4.1.1 TLW0300AG — Hot Function Test Completed Passed
Jan. 01 — Trial & Pilot Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
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3412 TLWOSOOAH Cold Functlon Test Completed Passed

,
1

3.4.1.3 TLWO0300AI - Heat & Humidity Test Completed .. Passed

3.5 ABUSIVE TESTING

3.5.1 Impact Testing

3.5.1.1 TLW0300AJ — SLAM Testing Completed Passed

3.5.1.2 TLWO0300AK - SAAMI Drop Test — Completed Passed
“System” (Includes Scope and Mounting Rails)

3.5.1.3. TLWO300AL ~ SAAMI Jar-Off Test - Completed Passed
iy ;

“System” (Includes Scope and Mounting Rails)

3.5.1.4, TLW0300AM — SAAMI Rotation Test -
“System” (Includes Scope and Mounting Rails)

3.5.1.5. TLWO0300AN — SAAMI Drop Test—
(Rifle Only (Without Scope and Mounting Rails

T
B &, wE
d Passed

and w/ Iron Sights)

3.5.1.6. TLW0300A0 — SAAMLJar-GifE Test: : '*' Completed Passed
U L :

g

= ':‘-ﬁﬂ st =
3,558 LWG%{)O P ShAMﬁ,Rotatlon Test - Completed Passed
:sgf{iﬂe On y§ ihout Scﬂpqzand Mounting Rails

g, :,%,d wl [ronsﬁxghﬁﬁ

F§5§5F§5.?§§F? 3.52.1 TLW0300AQ — Pierced Primer Test Completed Passed
3.5.2.2 TLWO0300AR — High Pressure Test Completed : Passed
3.5.2.3 TLWO0300AS — Obstructed Bore Test Completed Passed

Jan. *01 — Trial & Pilot Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW-0300
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3.0 T&P SUMMARY - (DETAILED)

CoONFIBDENTIAL

Remington Arms Company Ine.
RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING RoAD . __
ELIZABETHTOWN, KY 42701

Note: The most recent series of tests is reported on in Part A. See Part B for previous series results.
3.1 INITIAL INSPECTIONS, TESTS & MEASUREMENTS

3.1.1  Visual Examination, Packaging Audit & Packaging Test

3111 TLW0300A - (T&P series “C”) Visual Examination — Performed by Elizabethtown
Teciinicians
710 TRAIL & PILOT SERIES- C RECEIVING INSPECTION - A
12/1ro0 PROOCF TEST &MAGNAFUIX COMPLETED AT MRNL?LELD
TEST LAB TRACKING NUMBER- TLW03 60 SER ;

NOTANG FAGS WERF ON 1103 GUNS

INTREGATED | INSPECT FOR | INSPECT FOR
GUN | SERIAL SATETY SECURITY PROOF MAGNAFLUX TRIGGER
ID# | NUMBER | POSITION SYSTEM STAMP STAMP POSITION
TLWU30CE TLWU3 00 F
C-1 71002561 ON LOCKED YES
c2 71002558 ON LOCKED YES
c.3 71002552 | DOUBLE PROOI" STAMP, WHITE PAINT OF 35S DOT NOT SOLD
C-4 71002505
[oX 71001848 ONLY V2 OF STAMP MARK VISIBLE
c-6 71001683 MULTIPLE PROOF STAMPS
Cc-7 71001834
C-8 710025014 OK
c-9 ;L OK
g OK
? 71002555 OK
71001680 OK
E % oK ONLY 2 OF STAMP MARK VISIBLE
W 45' OK
YES Y¥E5 OK DUURIE PROODI STAMP
71001888 YES YES OK
71001844 YES YES TO LEFT
71001950 YES YES oK DOUBLE PROOF STAMP, WRONG SERIALNUMBLR ON BOX
(71002558)
7100191 ON LOCKED YES YES OK '
71001157 ON IDCKED YES YES TO RIGHT
71001761 ON LOCKED YES YES OK
71001745 ON LOCKED YES YES oK
71001174 oN LOCKED YES YES OK .
71001709 ON LOCKED YES YES oK WHITE PAINT OF 1SS DOT NOT SOLID
c-2s | 71002563 ON LOCKED YES YES OK
c-26 | 7002580 ON LOCKED YES YES OK
c.27 71002557 ON LOCKED YES YES oK i
c-28 [ 71002565 ON LOCKED YES YES OK"
C-29 | 7w02569 oN LOCKED YES YES OK
C-30 71001744 ON LOCKED YES YES oK

Jan. *01 — Trial & Pilot Test— Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
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CONFIRENTIAL

Remington Arms Company Ine.
ReESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD
ELIZABETHTOWN, KY 42701

3.1.12 TLWO300B — Packaging Audit —

AN

(T&P Serics “A™) - performed by Marketing as specified by the test plan.

The following is from an e-mail message sent to concerned parties by John C. Trull, Product Manager — Firearms. John
performed a marketing audit on the first shipment of trial and pilot rifles (T&P, “A”) shipped from Mayfield to the
Elizabethtown site. This letter describes the results of that audit.

[i Packaging

Overall, packaging locked good. There were no cartons damaged outside of a few minor tears that did not
penetrate through the corrugated container. All guns were secure inside of the package and dld not appea; to have

ég% On nea{iy all’ guns the safety lever dug slightly into the stock when piaced in the "fire” position. Mike Keeney
& S ﬂ"\at the only good way te address this would be to build a shelf into the stock when a new mold was

constructed.

» One stock was observed with excessive "sink" on the left-hand side. A "notto exceed" sample was identified

which Mayfield will measure in order to obtain maximum acceptance criteria.

Bolt Camming/Bolt Translation

Force required to cam the bolt into battery was noted to be tight but acceptable on essentially all guns. My
opinion is that if we can take measures to reduce this on future production, we should do so. The issue raised by all
was how to consistently and accurately measure bolt camming force. No consensus was reached on how to do so.
[ feel strongly that we should explore developing a means to test this criterion on the Model 710.

Jan. "0{ — Trial & Pilot Test - Remington M/710 Centerfire Rifle;
R & D Techaical Center Project No. 241039, TLW 0300
file: EXTest Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANO!_Rev0.doc
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Bolt translation varied from gun to gun slightly witth oné gun being unacceptable with respect to this criterion.
The gun in question is going to have both the réceiver insért and bolt dimensions measured to determine if they
exceeded specification. Again, the issue at hand is how to appropriately measure the forces requ1red to.cycle the

[

bolt. As with the camming force, | feel a quantitative test is needed here in order to set acceptance cnterla

Allin all, | felt that the evaluation went well. Although there are areas in which we can improve, the guns
were suited to move forward with the test.

3113 TLW0300C - Packaging Test

In addition to the above-mentioned Packaging Audit, 2 Packaging Test was conducted on a small sample of the T&P rifles.

This test was designed to expose the product and the shipping carton to real world conditions of shipping to determine the probable

effects of normal shipping on the packaging materials and evaluate the protection afforded the product.

Upon arrival at these locations, individuals were assigned to examine the exterior of the

product back to the Elizabethtown site for final evaluation.

Picture #1- Early version of Packaging (after shipment)

Jan, ’01 - Trial & Pilot Test - Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:\Test Reports\ Firearms Tests \710 T&P-3006 \M710_T&P_REPORT_JANOI_Rev0.doc
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2

afh

dyere pelifgrmed at Mayfield prior to

Proaof ng;
'(‘Please séﬁ Note above)

(T&P, Series “C™) — Specification: < Min. + 0.007” after Proof.

N Mean s Std. Dev. 95% Confidence Interval

30 0.0017 0.00064 0.0014; 0.0020

3.1.3 Forces
3.1.3.1 TLWO0300H —Measure Firing Pin Indent

(T&P Series “B”) - Specification: = 0.017 indent,

| Variable N Mean Std. Dev. 95% Confidence Interval
-
Firing Pin Indent — Preliminary 29 0.0175 in. 0.00082 0.0172, 0.0178
Measurements
" Firing Pin Indent - After Live Fire Test.” |~ 24 - 0.1854 . 0.00114 ) 0.018006, 0.0190

Jan. 01 - Trial & Pilot Test - Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANO!_Rev0.dec
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3.1.3.2

CoNFIBENTIAL
Remington Arms Cempany Inc.
RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING RoaDn
ELIZABETHTOWN, KY 42701

TL W0300I - Trigger/Sear I:;ngagement

(T&P, Series “C”) Specification: 0.020 to 0.025 inches.

¢

r Variable

N Mean std. Dev. 95% Confidence Tnterval

Trigger/Sear Engagement

30 0.028 0.0029 0.027, 0.029

Sear Lift, (T&P, Series “C”); specification: 0.006 to 0.018 inches.

Variable N Mean Std. Dev. 95% Confidence ;;glterval
Sear Lift 30 0.0178 in. 0.0017
3.1.3.3 : L
Ei s
., (Blote: sprig scale uSed for measurements.)
Variable 95% Confidence Interval

Trigger Pull Forces, in Stock

3.851b.,4.13 Ib.

Trigger Pull Forces, out of Stock

4.05Ib., 430 Ib.

il

=3

i

" ;?L WO0300K — Measure Safe On/Off Forces

(T&P, Series “B"); specification: > 1.0 Ib.

T, e
s %‘%mzib?‘fe N Mean Std. Dev. 95% Confidence Interval
wosf”  Safe Off Force 10 237 0.1834 224, 2.50
Safe On Force 10 5.87 0.4480 5.55, 6.19

Jan. 01 —Trial & Pilot Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:X\Test Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANO!_Rev0.doc
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TLW0300L — Measure Bolt Lift and Bolt Closing Force -

at

(T&P, Series “B); no specification listed — measurements taken for information.

3.1.3.5

Variable ‘N Mean Std. Dev. 95% Confidence Interval
' Bolt Opening Force — Chamber 10 2.79 0.0894 2.72, 2.85
Empty, Cocked
Bolt Opening Force — Chamber 10 10.02 0.5570 9.63, 1042
Empty, Fired gl
Bolt Closing Force — Chamber 10 20.67

Empty

Bolt Opening Force — With
Dummy Cartridge in Chamber,

Cocked

Bolt Opening Force — With
Dummy Cartridge in Chamber,

Fired

9.89, 10.58

e

Bolt Closing F&Q&

22.34, 3297

saiifrE -t
Dunyény Ca%%ge 1

=3

.6 TLW0300M — Measure Magazine Spring Force

(T&P, Series “B™); no specification established — measurements taken for information.

Variable N Mean Std. Dev. " 95% Confidence Interval
Magazine Spring Force @ 0.2” 10 2.02 0.1582 1.90, 2.13
Magazine Spring Force @ 1.0” 10 3.38 0.2735 3.18, 3.57

Jan. *01 — Trial & Pilot Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANQ1_Rev0.doc
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3137 TLWO0300N ~ Measure Firing Pin Head to Sear Engagement
(T&P, Series “C”); Specification: Minimum Vertical Engagement:to be =.049”.
Note that the measurement method produces a dimensional range. '

Variable N Mean Std. Dev. 95% Confidence Interval
(Range)
Firing Pin Head to Sear 30 0.065 - 0.076 0.0029 0.064, 0.077
Engagement - range

3.1.3.8 TLW03000 - Bolt Stop Function Check

Variable

AL
st

Stop Function

5] 3

00
l;cgiéiﬁc "Check of ISS System

(T&P, Series “C™)
e

‘bfés, C-11 to C-20, passed the ISS Function Test without incident.

Jan. *01 — Trial & Pilot Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: EATest Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANO!_Rev0.doc

Page 19
CONEIBENTIAL

I T L Y

ET08544

Confidential - Subject to Protective Order
Williams v. Remington




CONFIBENTIAL
Remington Arms Company Ine.

RESE RCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD
ELIZABETHTOWN, KY 42701

31310  TLW0300Q - Magazine box Weld Strength Test

HISTORY: (details and analysis per M. Jiranek)

Thirteen M/710 magazine boxes were delivered to the Remington Arms Company Research and Development Technology
Center in Elizabethtown, Kentucky for weld evaluation of the T&P product. The current specification of the welded box is that no
box shall fail when loaded as described in this report below 2,000 pounds of applied load. Of the thirteen boxes supplied, 10 were

tested and | inadvertently was destroyed during set-up. There are two boxes remaining.

SUMMARY:

All 10 of the boxes tested passed the current specifieation criteria. The average failure load for all 10 testetfmagazme

boxes was 3,037 Ibf. The boxes were loaded in the Instron tensile testing machine as depicted in Flgure 1. Thék[;'l(st two’-rib@gazme

boxes tested was 3,229 Ibf.

' Projection
Welds

Figure 1. Schematic of the testing set-up for tensile testing the M/710 magazine boxes.

Figures 2 presents an image of one of the magazine boxes which failed the material rather than the welds. Figure 3 presents

an image of a magazine box which failed both of the welds during the testing process.

Jan. 01 — Trial & Pilot Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANO1_Rev0.doc
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testing process.

%ﬁééffx‘e 3. Image of a magazine box, which did fail the welds during the weld strength testing. Note the partial failure of the material
at the front of the box as well.

I ITan. 01 — Trial & Pilot Test - Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
i file: EA\Test Reports \ Firearms Tests\710 T&P-3006 \M710_T&P_REPORT_JANO1_Rev0.doc
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RESEARCH & DEVEL ORMENT. TECHNICAL CENTER
- 3 15 WEST RING ROAD .
ELIZABETHTOWN, KY 42701
PROCEDURE: v
A total sample of ten magazine boxes was tested to failure. As shown in Figure 1, the magazine boxes were loaded into the
Instron tensile testing machine using two pins which passed through the ends of the magazine box and a small block which was
meant to keep the front of the box square under thes loading conditions.
, The welds were strong enough, however, to allow the magazine box to deform around the block and tear along the front
1 edge of the magazine box. An example of this type of faiture is shown in Figure 2. By removing the block, the magazine box was
' allowed to deform around the two fixture pins. Once the magazine box had conformed to this geometry, the applied load increased
with the displacement until the welds ultimately failed. A
‘d RESULTS:
l |
i
]
| |
1 \
! HO Box Average || 3,229 |8 Box Average |
) 10 Box St. Dev. 241 8 Box St, Dev.
X 10 Box p-3c 8 Box u-3c
F)gure%rﬁre.sen:sgai "graph of a typical load / displacement curve for the weld strength testing. This graph has the key vharacteristics
of 8 weld"stféngth testing labeled directly in the regions of interest. These included the magazine box deformation (when the box
d;ﬁﬁms around the two fixture pins), the failure of the first of the two welds, and the failure of the second weld. This particular
i Shive is of magazine number 8.
Jan *01 - Trial & Pilot Test~ Remington M/710 Centerfire Rifle;
| ~ 7 R'& D Technical Center Project No. 241039; TLW 0300
] file: E:\Test Reports \ Fircarms Tests \710 T&P_3006 \M710_T&P_REPORT_JANO{_Rev0.doc
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Load (ibt.)

4.000

3.500

1000

1,500

1.000

1.300

1.000

M/710 MAGAZINE BOX WELD STRENGTH TESTING '
- MAGAZINE BOX NO. 8

First Weld Fallure

-

4
e 3
BEEIV eld Fafluri

M agazine Dos Elongation

Jan. *01 — Trial.& Pilot Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANO!_Rev(.doc
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3.1.3.11 TLWO300AT - P-erf&rm bore sighting Using Bushnell Scope .

(T&P, Series “B™), no specification established — measurements taken for information.

Prior to the start of live fire or accuracy testing a sample of the rifles was tested to determine if production had performed a

bore sighting/adjustment after mounting the Bushnell Scopes. The scopes were not adjusted prior to testing. One 5-shot group was
shot from each of the test rifles.

From the test data it would appear that the scopes were not adjusted prior to submission to trial & pilot testing. See Pattern
Chart next page. The individual points represent the location of each rifles POI (Point of Impact) relative to POA (Point of Aim),
(with the POA located at (0,0))

The “Overall Average Position” on the chart represents the average POI relative to POA for the ten rifies tested.

MODEL 710 T&P POl RELATIVE TO POA BORE SIGHTING USING BUSHNELL SCOPE ;3

GUN  SCOPE AMMO GROUP SIZE
B-21 BUSHNELL REM R30064 180GR 2.68
B-22 BUSHNELL REM R30064 180GR 237

i B-23 BUSHNELL REM R30064 180G

T 1611
15.15 22.12

B-24 BUSHNELL

BUSHNELL X 445
o Y -2.65 5.17
1.54 X 172
: Y 17.22 17.30
REM R30064 180GR 2.34 X -13.83
Y 9.50 16.78
BUSHNELL REM R30064 180GR 262 X 447
95 ] Y 12.49 13.26
% B B-20 BUSHNELL REM R30064 180GR 1.89 X 3.50
l Y 228 © 417
! B-30 BUSHNELL REM R30064 180GR 2.387 X -9.279
Y 0.978 d 13.63
AVERAGE 12.9
STD. DEV. 5.4

Jan. "01 — Trial & Pilot Test— Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:\Test Reports \ Firearms Tests\710 T&P_3006 \M710_T&P_REPORT_JANOI_Rev0.doc
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W ﬁ' 2y

O Overall Average Position
® Individual Points

3.1.4.1

3.1.4.2

A .- Bolonce Riflew/ Scope&RoMs Loaded (Avg. =

B.- Batance ,Riflew/ Scope & Roile, Emoty (Avg .= -.18}

C.-Balonce,Rifle, w/o Scope & Rails, Loaded (Avg.= .10)
D.-Balonce, Rifle, w/oScop;e &Rails, Empty (Avg.= .18)

The balance point is measured from the bolt face (to establish a common reference location) and is important in terms of

rifle “pointability”. In addition, the balance point is used an indicator of the Center of Gravity of the rifle and is used as the height

locator when performing the S.A.A.M.1. Drop test. For this model the balance point is within a % inch of the bolt face for all 4 test
conditions, with and without scope and rails and loaded and unloaded

Jan. 01 - Trial & Pilot Test— Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:\Test Reports \ Firearms Tests \710 T&P_-3006 \M710_T&P_REPORT_IANO1_Rev0.doc
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3.1.5  Firearms Measiiféments
3.L5.1 TLWO300T — Clainber Cast

{From series “B” ~ see “Variable” column for specifications)

Variable N Mean Std. Dev. 95% Confidence Interval
.4708-.4728 10 0.4702 0.00087 0.4696 0.4709
4425 - 4400 10 0.444 0.00055 0.4437, 0.4445

34.5 Deg. 10 34.5° 0.2550 34.3°, 34.7°
3404 — 3424 10 0.3437 0.00100 0.3430, 0.3444
3095 - 3105 10 0.3100 0.00059 0‘.%8?6, ;

\ 3.1.5.2 TLW0300U — Bore Diameter

Variable ' ;, 95% Confidence Interval

i
Bore Diameter +4,0.00007 0.30014, 0.30054

(T&P, Series “B”), specification: 0.308 /0.309

Mecan Std. Dey. 95% Confidence Interval

0.309 0.00018 0.3090, 0.3093

i
2 Do
:‘é 3.1.54 TLW0300W — Twist Rate (.30-06)
) (T&P, Series “B"), specification: 1” in 107, £ 0.25”, RH
[}
i
| Variable N Mean Std. Deyv. 95% Confidence Interval
Twist Rate 10 1 in 10. 0.150 9.9, 10.1

I
|
;I
Tan. 01 - Trial & Pilot Test ~ Remington M/710 Centerfire Rifle;

R & D Technical Center Project No. 241039;- TLW 0300
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANOI_Rev0.doc
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ELIZABETHTOWN, KY 42701

3155 TLW0300X — Magazine Capacity Test
(T&P, Series “B™), specification : with 4 _rourids in magazine
box, must be able to load and latch into receiver.

All ten rifles (B11 to B20) passed the Magazine Capacity Test.

5
!
!
i
ft
)
}
}
i
1
!
|
i
I
[

Jan. >01 — Trial & Pilot Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: EATest Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANO1_Rev0.doc
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3.2 FUNCTION & ENDURANCE TESTING
3.2.1 Function and Endurance Testing -

3.2.1.1 TLWG300Y — Tenr (10) Ro% Safe@iﬁﬁ‘ggian Test with Lanyard

Test completed without incident. k .

3.2.1.2 LW0300Z — Basic Jack Function Test (1 g@,}{&hnds with Remington Ammunition.)

BY AMMO TYPE - SERIES “C” - RIFLES C1 - C24,

clclclc|c|clclc|c]c
1415|1617 |18 |19 |20 |21 {22 | 23

Ammo Types c |Cc|C |cC

24

REM, L30062, 150 gr. MC

REM, PRT3006B, 165 gr. NBT

REM, R30064, 180 gr. SP

REM, R30065, 180 gr. PSP 1A

REM, R30067, 220 gr. SP 1B aF |

1A -RifleC3 - Magazine Box Bottom came off @ 74 rounds into test.
IB -RifleC4 -Magazine Box Bottom came off @ 90 rounds into test.
3C -RifleC5 -Magazine Box Bottom came off @ 49, 54 & 58 rounds into test.
3D -RifleC5 - Magazine Box Bottom came off @ 62, 71 & 78 rounds into test.
3E -RifleC5 - Magazine Box Bottom came off @ 86, 91 & 97 rounds into test. oy
4F -Rifle C21 -Magazine Box Bottom came off @ 82, 90, 94 and 98 rounds into test o

Jan. ’01 — Trial & Pilot Test — Remington M/710 Cenjgi‘ Rifles:
R & D Technical Center Project No. 241039; ;ILWT)?UO
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710_T&: RBEORT JANQ1_RevQ.doc
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3.2.1.3 TLWO300AA — Exten®d Functiviii% Endurance (400 Rounds w/Remington & Competitive Ammunition.)

This test procedure is used to determine an estimate of the prodicts expected rate over an extended period of shooting, Not counting the magazine box bottoms that came

off during shooting (12 instances in 4000 rounds), there were a tot A3 maffunctlons 12 stem low and 1 Bolt Over-ride, in 4000 rounds for a malfunction rate of 0.3%.' The

acceptable malfunction rate for Bolt-Action Centerfire rifles is < 29%: t wa, ,grggdnﬁhat rifles C-6 through C-10 had difficulty removing the magazine box. Rifles C12 through C-15

had additional clearance machined into the magazine well were notedas’ thgymg .problem removing the magazine box throughout the test.

e
e

400 Round Extended Function Test j5,;}_§ii‘le,s C-6 to C-15, TLWO300AA; 12/20/00

This 400 round Extended Function Test was performed in the Funetion & Casualty Range using std. Remington Test Jacks. An assortment of

Ammunition Types was used without specific order or amount

Note: , Rifles C-11 to C-15 had additional clearance machined into e_Magazme Well to improve Magazine removal.

RIFLE NUMBER | SERIAL NUMBER AMMUNITION TYPE ROUNDS MALFUNCTIONS
c-6 71001683 Rem.R30064, 180 gr. SP K29GIL-C42}41{_ 0
Rem. L30062, 150 gr. MC MO3G Bt 0
Fed. P3006Q, 165 gr. 010614X250@___5I 0
Rem. R30064, 180 gr. SP K29G C4214 0
Technician: w J. Arrold ‘
Comments: Magazine box became very difficult to remove from gun, straightened magazine: "bo nds into test & continue. )

Yan. *01 - Trial & Pilot Test - Remington M/710 CenféFfire Rific;
R & D Technical Center Project No. 241039; TLHEG50(
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710 T&PJREmRT JANOI_Rev0.doc
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RIFLE NUMBER | SERIAL NUMBER v LOT NUMBER ROUNDS MALFUNCTIONS
FIRED
C-7 71001834 K29G C4214 100 0
MO3G Bl 100 0
Fed. 3006b, 180 gr. " 100 0
Win. S3006XB, 150 gr. 100 7 Stem Low
Technician: J. Arnold
Comments: . Magazine box became very difficult to remove form. .ﬁ;ﬂ?i: ai

RIFLE NUMBER | SERIAL NUMBER AMMUNITION TYPE ROUNDS MALFUNCTIONS
FIRED
C-8 71002501 Rem.R30064, 180 gr. SP 100 0

Rem. L30062, 150 gr. MC 100 0
Win. SBST3006XA, 168 0
ar.
Rem. R30065, 180 gr. PTD 0
Sp

Technician: J. Arnold

Comments:

file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710 'F&P &BP.-@RT JANOl _Rev0.doc
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RIFLE NUMBER | SERIAL NUMBER LOT NUMBER ROUNDS MALFUNCTIONS
FIRED
C-9 71001429 Rem.R30064, 186 %%?ﬁf}' : wKJZ9G C4214 100 Mag. box bottom came off @ 93 & 100 Rounds.
Rem. L30062, 150 gr. MC k& W"M}‘BG B1 100 0 |
Win. SHV30064, 180 g, i 100 0
Rem. L20062, 150 gr. MC-# 100 0
Technician: J. Arnold
Comments: Magazine box became very difficult ta remove form gun, .s;trsallgkf._:_ ed mg‘gazine bax 220 rounds into test & continue.
RIFLE NUMBER | SERIAL NUMBER | AMMUNITION TYPE ROUNDS MALFUNCTIONS
FIRED
C-10 71001683 Rem.R300064, 180 gr. SP K29G C4g;%§31" Mag. box bottom came off @ 49,53,65,70,84, & 96 | |
Rounds
Rem. L30062, 150 gr. MC M03G B1 5 2 Stem Low
"Fed. P3006G, 150 gr. A146782320 0

M24H B14

Rem. R30067, 220 gr. SP

Mag. box bottom came off @ 22 & 32 rounds.

Jan. *01 — Trial & Pilot Test — Remington M/710 Centerfire Rifle; -
R & D Technical Center Praject No, 241038 TLW 030+
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710 T&P« WURT JANG1_Rev0.doc
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Technician: J. Arnold
Comments: Magazine box became very di ﬁ“ cutts Sk Ove Jorm gun, straightened magazine box 200 rounds into test & continue.
RIFLE NUMBER | SERIAL NUMBER ROUNDS MALFUNCTIONS
FIRED
C-11 71002555 Rem.R30063, 1505 160 Mag. box bottom came @ 24 rounds
PT
Win. S3006XB, 150 gr. 50 3 Stem Low
Win. SHV30064, 180 gr. -zt 0
Fed. P3006G, 150 gr. 0
Fed. 3006b, 180 gr. 0
Fed. P3006Q, 165 gr. 0
Rem. L30062, 150 gr. MC 0
Win. SBST3006XA, 168 0
gr.
Technician: J. Arnold
Comments: None
Jan, *0l — Trial & Pilot Test — Remington M/710 Centegfit€ Rifle; ’
R & D Technical Center Project No. 24[0§$oTLW Q3
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[ RIFLE NUMBER | SERIAL NUMBER LOT NUMBER ROUNDS MALFUNCTIONS,
FIRED
C-12 71001680 K28 GB3714 100 0
MO03G BI 300 0
Technician: J. Arnold
Comments: None
RIFLE NU MBER SERIAL NUMBER fAMMUNITION TYPE ROUNDS MALFUNCTIONS,
FIRED
C-13 71001686 Rem.PRT3006B,165 gr. 100 1 Bolt Over-ride
NOL. BAL. TIFP
Rem. L30062, 150 gr. MC 0
Technician: J. Arnold
Comments: None
RIFLE NUMBER | SERIAL NUMBER | AMMUNITION TYPE MALFUNCTIONS
C-14 71001787 Rem.R30064, 180 gr. SP K28 GB3714 Mag. box bottom came off @ 7 rou:nds;.
Rem. R30065, 180 gr. K04U A7926 0 |

Jan. *01 - Trial & Pilot Test — Remington M/710 Centtfire Rifle; . -

R & D Technical Center Project No. 2414257 TLW: Qﬁﬁ@ -

file: EX\Test Reports \ Firearms Tests \710 T&P_3006 \M710 I@F&EFORT JANO1_Rev0.doc
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Remgagt»@n arms Company Inc.
rs»? RESEARCH & DEVELOPMENT TECHNICAL CENTER

M31A C26 40 0
MO03G B1 200 0
Technician: J. Arnold
Comments: None
RIFLE NUMBER | SERIAL NUMBER | AMMUNITION TYPE ROUNDS MALFUNCTIONS
FIRED
C-15 71001948 Rem.R30062, 150 gr. MC 264 0
Rem. 1.300064, 180 gr. SP 78 0
Rem. P30065, 180 gr. 33 0
PTD SP
Rem. R30063, 1350 gr. BR 0
PT
Techrnician: J. Arnold
Comments: None

Jan. *01 - Trial & Pilot Test - Remington M/710 Cente
R & D Technical Center Project No. 241039; Tﬁ-‘ff 0300
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710 T&é” ;
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CoNEIDENTIAL
Remington Armg Company Inc.

RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD
ELIZABETHTOWN, KY 42701

3214 TLWO300A4RB - Clean Rifles and Inspect

See “Clean & Inspect Checklist, series C, T&P”, Part B; raw data sheets for details of the results of inspections and

3.3 ACCURACY AND POI TESTING
3.3.1  Accuracy and POI Testing
3311 TLWO300AC ~ POI & Group Size - Initial Test with High Quality 36X Scope

This point of i lmpact test involves the verification of the firearm’s Slghtmg system adjustment and the potennal to hit the

[

Rifle Scope _:I*.(};:‘i;up 2 Group #3 Average
" Group
B-21 | Swarovski 6-24x5@§3 1.052 1.892 1.475
B-22 1.605 2.242 1.085 1.644
Rém R30064, 180 gr. 1.074 1.509 1.082 1222
Rem R30064, 180 gr. 2.282 2.333 1.039 1.885

i
. B 25'f Rem R30064, 180 gr. 1.761 0.791 1.361 1.304
T S
g'“’B‘}% Swarovski 6-24x50 | Rem R30064, 180 gr. 1.963 1.219 1.448 1.543
B-27 Swarovski 6-24x50 | Rem R30064, 180 gr. 1.451 2.053 0.947 1.484
B-28 Swarovski 6-24x50 | Rem R30064, 180 gr. 1.996 1.496 1.032 1.508
B-29 Swarovski 6-24x50 | Rem R30064, 180 gr. 1.916 2.120 1.499 1.845
B-30 Swarovski 6-24x50 | Rem R30064, 180 gr. 2.498 2.624 1.740 2.287
' T Group Size - Overall Mean |° 1.620
L.
' Jan. *01 — Trial & Pilot Test— Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANO!_Revl.doc
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Remington Arms Company Inc.
RESEARCH & DEVELOPMENT TECHNICAL CENTER

315 WEST RING ROAD
ELIZABETHTOWN, KY 42701

3.3.1.2 TLW0300AD, AE and AF - G’roup Size and POI at 100 yardé (S"ystem 3!abili‘ty Test,
w/Bushnell Scope @ “zere” rounds, “20” rounds and at “40” rounds.

(T&P, Series “B”), specification : £2.7” at 100 yards

The purpose of this test is to evaluate the “stability” of the optical scope system over a forty round shooting test. This test
was shot at 100 yards using standard factory ammunition (using the same code of ammunition throughout the test) The test
consisted of three, 5-shot groups with the rifles cooled after every group. Each firearm was cleaned and fired with five fouling shots
prior to the start of the test. The specification for average group size for this product and caliber was set at < 2.7” at 100 yards. The

group size change over the 40 rounds was calculated to be 0.063” — an insignificant change.

L4

The change in POI (Point of Impact) vs. POA (Point of Aim) changed approximately 0.5 over the 40, round tési Again,

an insignificant change given the test measurement variability.

und Level - 0, 20 and 40 rounds

POl vs. POA - TLWO0300AD, AE & AF

Radial Distance
in inches

Round Level - 0, 20, and 40 Rounds

Jan. '01 —Trial & Pilot Test— Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANOQI_Rev0.doc
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Remington Arms Company Inc.
RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD
ELIZABETHTOWN, KY 42701

PR U

3.4 ENVIRONMENTAL TESTING

' 34.1  Temperature & Humidity Testing

i 3.4.1.1 TLWO300AG — Hot Function Test

o This test evaluates the effect(s) of extreme high temperatures on the functioning performance of firearms with special
1 interest in the synthetic parts of the product. For this test Rifle C-21 and 100 rounds of ammunition were placed in the environmental
chamber set at a temperature of 120°F for a minimum of six hours. After six hours, the rifle and 20 rounds of ammunition were

+ removed from the chamber and shot in the test jack, cycling the safety every five rounds. After shooting the 20__;ounds”*"=§§f rifle is

34.1.2 TLWO300AH — Cold Function Test

Sl

B iti i Ata -20°F for ‘nurﬁmum of 'sm hours. After six hours the rifle and 20 rounds

it f‘or this test l;e rlfle C- 23 was placed in the environmental chamber with 100 rounds of ammunition for a minimum of six
hours Tﬁ%_phambgf*was set at 100°F and 80-90% Relative Humidity. After the initial six hours of conditioning the rifle and 20

rounds»z;f am ion were removed and shot in the rest jack. The safely was cycled every {ive rounds. Every 20 rounds the test

'i:‘ . , .
‘-%ﬁé?epeated. There were no malfunctions noted during this test.

Jan, *01 — Trial & Pilot Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANO1_Rev0.doc
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ELIZABETHTOWN, KY 42701

3.5 ABUSIVE TESTING

3.5.1  Impact Testing
3.5.1.1 TLW0300AJ ~ SLAM Testing

The purpose of this test is to determine if the firing pin will “follow-down” if the round is rammed home into the chamber as i
quickly as possible. For each of the four rounds in the magazine the tester closed the bolt “smartly”. After each round was loaded
into the chamber the round was fired. There were no inadvertent firings in twenty trials (or at least the number of rounds prior to
the bolt handle coming off) for each rifle, therefore the test results were deemed to be acceptable for the purpose of the “slam” test.

Bolt handles that came off were determined to have poor braze to the bolt body.

Rifles Serial Round | Comments

Number Number

Cl 71002561 15

C2 71002558 2

Grip' Cap came off

Magazine Box bottom came off
Bolt Handle Broke off, same as C1 '

Stopped Test of C3

C4 71002505 No problems

Jan. '01 — Trial & Pilot Test— Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:XTest Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANOI_Rev0.doc
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3.5.1.2 TLW0300AK — SAAMI Drop Test — “System” (Includes Scope and iounting Ruils)

3.5.1.3 TLWO300AL — SAAMI Jar-Off Test ~ “System” (Includes Scope and Mounting Rails)
3.5.14 TLWO300AM — SAAMI Rotation Test — “System” (Includes Scope and Mounting Rails)

3.5.15 TLWO300AN — SAAMI Drop Test - Rifle Only (Without Scope and Mounting Rails and w/
Iron Sights)

3.5.1.6 TLW0300A0 — SAAMI Jar-Off Test — Rifle Only (Without Scope and Mounting Rails and
w/ Iron Sighis)

3517 TLWO0300AP — SAAMI Roration Test - (Without Scape and Mounting Rails and w/ Iron
Sights)

g Summary of TLW0300 AK, AL, AM, AN, AO & AP

| Rifle With/Without Jar-Off Test G
Scope and Accessories
Pass
All Six Orientations
‘ C25 With Scope V
v
\J
\l
i%;ithout Scope ¥
With Scope J N J
G| winousop

€29 With Scope \ \ v
29 Without Scope Y vV Y
C30 With Scope «l 3 {
C30 Without Scope ¥ N v

Jan. 01 — Trial & Pilot Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANO1_Rev0.doc
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352 Intentional Abuse
3521 TLW03004Q — Pierced Primer Test

This test involves using a wedge-shaped firing pin point with the intent of piercing the primer thereby allowing high-
pressure gases to escape from the shell in the chamber into the bolt, magazine box and receiver areas. The purpose of this test is to
evaluate effects on the product due to this release of high-pressure gases into the action. A standard factory round is used for this

test.

Three rounds were pierced for this test. There was no indication of damage to the rifle from any of the three test rounds.

3.5.2.2 TLWO0300AR — High Pressure Test

|
i The purpose of this test is to determine the probable extent of gun damage that mi

. R4
* accidentally handloads an extremely high pressure load. In the case of the .30-06, a stand,a;cd Toad é,_ e is Ioacj&d thh approxi’r%ately

50.5 grains of IMR4198 powder using a 220-grain bullet. Trial runs are mad E %E;% (Tgeneratmg under

ower pfpwder vi):}ume lev
,; -

pressure level of 120,000 psi. (Note.

compression of the powder.)

.ﬁ'gé The bolt. g}és firily seized in the receiver/barrel assembly requiring miiling of the parts to free the bolt assembly from
thzf’acﬁiim

Sj.é?g‘ggg._ e There was shear and set back noted on the locking lugs of the bolt head. The locking lugs in the barrel were unaffected.

This level of damage is not unusual given the pressure level.

fan. *01 — Trial & Pilot Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710-T&P_REPORT_JANOI_Revi.doc
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o 30-06 Hi Press Load Verification
‘ Barrel: #129 #2130 220g Bullet
' Powder: IMR4198 Lot E9GMY20 L3226
! Kisler Amp: 1v=20k
Scope
Max Volts 2.46 2.38 4,74
Press: 49200 47600 94800
500us 1v div 1v div 1v div
Time Warmer1 Warmer 2 4Lgr

TLEERERR 1201
V710 WRYAL, & PRUST TEST

HIGFIRRESSYURERIES

Jan. *01 —Trial & Pilot Test — Remington M/71Q Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:\Test Reports \ Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANO!_Rev0.doc
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3523 TLWO300AS — Obstructed Bore Test

This test is conducted with an obstruction placed in the bore and a standard factory round is then fired in the rifle to
determine what damage, if any, might result. To begin the test a rifle bullet is driven into the bore and is locited to a position
immediately in front of the chamber. A standard factory projectile, in this case a .30-06, 220 grain bullet, is placed in the chamber
and the gun is fired using a lanyard. Witness papcr is located directly behind the firearm to determine if debris might cause injury to

the shooter.

When this test was conducted it was found that the bolt plug assembly separated from the bolt body when the gas escaping
into the bolt head and bolt body traveled the length of the bolt body and impacted the bolt plug. The following is from a report

issued on the results of an analysis conducted to determine if this might pose a safety issue for the shooter. The analysnsvdetermmed

that given the mass of the synthetic material bolt plug and the velocity of the part along with the requlrement tha‘tsan obstt f;tlon also

be present in the bare of the rifle is was unlikely to pose a danger to the shooter

Test Description: (details & analysis per S. Franz

of theg&i}re aj;;,:the butt of the stock. The bolt plug penetrated this paper. The ISS tumbler and detent system broke free
o{;u?:fﬂe bolt plug and these parts were found in the room. The magazine box bottom, magazine spring and follower
aldng with the grip cap also exited the rifle. The bolt handle was broken away from the bolt body while trying to open
the rifle. The high-speed camera malfunctioned and therefore no movie was captured. Pictures were taken of the setup

and the condition of the rifle after firing.

e  Since no movie was captured and no estimate of part velocity and energy could be determined another gun was tested.
Additional layers of witness paper were set-up at various distances behind the gun so as to better estimate part velocity

and energy for this retest.

o  Gun # B-10 was tested as per above and no failure of the bolt plug area occurred. The box bottom, spring and follower

exited the rifle in a downward direction.

Jan. *01 — Trial & Pilot Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No. 241039; TLW 0300
file: E:\Test Reports \-Firearms Tests \710 T&P_3006 \M710_T&P_REPORT_JANO1_Rev0.doc
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315 WEST RING RoaD
- ELIZARETHTOWN, KY- 42701

¢ Another gun, B-9, was tested as per the same procedure. This time the bolt plug cracked and separated slightly from the
bolt assembly but it did not detach from the rifle. The grip cap, magazine bok bottom, spring and follower also exited
the rifle.

¢ Another gun, B-7, was tested per the above procedure. This time the bolt plug failed as it did in B-20 and was propelied
rearward from the rifle. The [SS system components stayed intact with the bolt plug. The box bottom, spring and
follower also exited the rifle and the operating handle was separated from the bolt body. The bolt plug penetrated three
sheets of paper and hit and bounced off a fourth sheet at which point it fell almost straight downward. A high-speed
movie was captured showing failure of the bolt plug and impact and penetration with the first sheet of paper only. The
first sheet of paper was placed approximately 20 inches behind the rear surface of the receiver. The second sheet of

paper was 39 inches from this reference point, the third 42-' inches and the fourth 57-% inches. The paper used was

_ooded

cut from a roll of 36 inch wide by 50-yd. long 20-1b. Hi-Bright computer plotter paper. The paper was taped tq

frames as depicted in the following picture that shows the room set-up.

Jan. *01 — Trial & Pilot Test — Remington M/710 Centerfire Rifle;
R & D Technical Center Project No, 241039; TLW 0300
file: E:\Test Reports \ Firearms Tests \7[0 T&P_3006 \M710_T&P_REPORT_JANO1_Revl.doc
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TLWO300AS  12/05/00 ﬁ '
M/710 TRIAL & PILOT TES : P~ SHEET 1 -
RIRLE B.7 i E T i~

SHEET 2 - ON FRONT |
~SIDE OF FRAME }

QB&:RUCTED

)
?gi

; Jan. "01 — Trial & Pilot Test — Remington M/710 Centerfire Rifle;
! R & D Technical Center Project No. 241039; TLW 0300
; file: E:\Test Reports \ Firearms Tesis \710 T&P_3006 \M710_T&P_REPORT JANOI_Rev0.doc
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In'order to determine the energy in the bolt plug the followmg mformatlon is requlred
. Weight/Mnss of part .

. Velocity of part i

The weight was measured on a precision scale as 155.1 Grains. This can be converted to mass units by converting
grains to pounds and then using the equation W = mg where W is weight in lbs., m is mass in lbs.-sec.”2/ft. and g is

acceleration due fo gravity in ft./sec.~2;

155.1 Grains * (1 1b./7000 Grains)/(32.174 ft/sec”2) = 0006887 Ib.-sec.”2/ft

The average velocity is determined from the distance traveled divided by the time required to travel this distance. A string was used
to determine the distance from the original location of the part on the rifle to the hole in the first sheet of paper. This distance was
measured to be 19.75 inches. The time required to travel this distance was taken from the high speed movie and was dgtermmed to
be .040 sec. : :

The calculated average velocity of the bolt plug was:

Vavg. = AS/At=19.75 in./. 040 sec. = 494 in./sec. or 41.15 ft./sec.

K.E. =% * Mass* Velocity*Velocity = % * m*V"2

K.E. = %*(.0006887 Ib.-sec.”2/ft. y*(4l.1
i ﬁn ‘_ r

For comparison purposes this samg 'nﬂnc eneig, lev‘¢l. can be @@tamt‘;ﬁ

dropping a | Ib. welght a dxstanc f.584. ft. (Zsmcf;\:s) Tjns was calculated using the relationship between Kinetic energy and

AR =
potential energy assuming no lqss u'rm@taﬂy due? ie alr :ﬁswthnce

i : Description Kinetic Energy (Ib.-ft.)
% | Bolt P} & obstructed bore fest 58
tid BB fited from a Daisy Red Ryder (at the muzzle) 1.00
T*56Grain paintball fired al 300 fl./sec. 10.40
150 Grain .30-06 caliber bullet (at the muzzle) 2820.00

ln conclusion the calculated bolt plug kinetic energy is approximately ¥ (50 %) of a BB fired from a BB gun, 1/20™ (5 %) of a
paintball fired at maximum allowable velacity and 1/4862 (.02 %) of a 150 grain .30-06 caliber bullet at the muzzle.

Jan. ’01 —Trial & Pilot Test— Remington M/710 Centerfire Rifie;
R & D Technical Center Project No. 241039; TLW 0300
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