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ABSTRACT:

This Report covars the results of the Trial & Pilo
November & December2000 o the Remington Arms Clompg

This Testing Program wes ovganized arousd ’ [Hidtig pew praduct met design specifications specified by Rl and
producad using produetion methods and processes at the ]

Several “information only' tests were also conducte : 2 fest program Jor the purpase of evaluating the products under

exirame conditions. ;
The fodlowing generad grouping of test pr wf te detertme product awd process capabitin.

performed o the Remington M7I0 Conterfive Rifle during
el Teehnical Center located af Elizabethiown, KY.

hech
8 aticd Adecasu
1 Charaety

Heacdspace an
Initial Ingpe
Welghts, Ler
LBirearms Meads
- MUAOtiORY
w Acearror.
e ERTVTRORIAIERT
. AbusiveTasting

e

e

Lo

It showld be wated that e o couple of minor areas of concern (primarily pertaiming (o fiving pin lead assembiv,

Magnzive Box and Baolt Stap fisd determined that the produer presented no concerns relative to safety. There were glso soms

concerns with the Bushnell optie. Pe addressed by Mavfield, With the understonding that these concerns will be addressed prior to

warehousing, the teant concludsd that py voceed and praduct meleased for shippient fo the warehouse,

# 1 iesty i The progran and iding the entire serdes of TRF tesis irs o whole, the Research Test Lab and

After reviewing enc !
e Research Design Group have conel

product mel the aoceptanies requirerents as Set fortly by the Trial & Pilot Test Plo

R()poﬁw

SR Snedeker.” S Lanuary 200,
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INTRODUCTION

The Model 710. Centerfire Rifle is a new product line for t

This report will review and summnarize (he resulls of & Pilot Tests (T&P) conducied during the time period
November 2000 and Decomber 2000 at the Remington Arms Company

Elizabethtown, KY.

ch & Development Technical Conter lTocated in

Due to the extensive nature of the testing involvi his report will consist of two parts. Part A (this document)

presents a brief cxplanation of cach of the individual tesfEhat wore A e overall Trial & Pilot test plan, along with a bricf

review ol the resulls o thal particular test. Parl B ¢
individual test reports associated with the west prog n both volume and detail and is intended to give the
reader an in-depth look at each of those sawe lesis rovides additional details such as the low chart [or the
T&P test plan. copies of the individual test requests ar

completion of a particalar test,

F containg
inl & Pilot (s

Part B is divided inlo three paris

containg the information pertinent to the

lest. Parl B also contains coples of supplenién il scheduled as part of the original (est plan.

For reference and consisier ering scheme is used in both Part A and in Paris B.1 - B 2.

seclion - mt
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1.0 PURPOSE & SCOPE OF TEST PROGRAM
1.1 PURPOSE

The first purpose of this series of tests was to determine if the M, ‘enterfire Rifle would perform as designed and meet

the established function and salely eriteria as proposed by the Rescar carms Design Group. The sceond purpose
of this series of tests was (0 assure that Mavfield production prod

criteria cstablished for this modcl by R&D.

s were capabk neeting the function, safety and design

1.2 SCOPE

This report covers Trial & Pilot testing of the Rear ire in .30-06 caliber only.

2.0 EXECUTIVE SUMMARY

d (hrough a series of (hree Trial & Pilol (T&P) Test

cand associatcd design development improvements were

Tlot testing (per D. Dannery and 18 a good sunubary description

kcn prior to shipment of produdt,

ization within the Elizabethtown Research and
m hoth Design Acceptance and Trial and Pilot testing
gurad in 3006 caliber with Bushnell 783842 riflescops)

g problem of the Firing Pin Head loosing from the
ends a statistically significant audit of product by Mayfield to confirm

Firing Fin Bedy.

resc

en by BATF serial number tracking reguirements.

4l issues continue to exist which Test reasonably believes will result in custorner

tlissatisfaction ese issues bave no test objective criteria associated with them so Test has no
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R & T Technical Center Froject No. 241039, TT,W 0300
Test Reports  Firearms Tests 2710 T&E_3006 WT10_TED_RFPORT_TANOI_Revl doc
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basis to withhold ship approval. Consequently, Test supports ship conting: arketing approval

of these issues:

atEs that 17% of the
He Seres C test the

. Magazine Box Bottom Retention — Latest data from Se
product will experience this problam within the first 100

sarliast oocurrence was at round 48,

. Magazine Box Difficult to Remaove « This prob the: Series C product and

may potentially contribute to the Battom Retention igkg

D Bolt Stop Detent Freedom - Latest dat eries  product suggests that 20% of the

product will experience a looging of the detent Iév 100 rounds of use.

proximately 8% of the product
g eonfirned that an assembly issue exists with

. Bushnell Scope ~ Data from Series B
will experience scope issues early in life.

tha scope.

Gtindicates that 37% of the praduct will
1, data.obtained by Mayfield and reported an 20
ve doas ocour. Whie this deoes not

i'the phanomena.

as quickly as possible via design/process

5. Test recommends ine process controls and limits around the Trigger

Pull Force via a proceg a obtained in E'town from the Senes © product
the low pull specification of 4.00 pounds. Al product

g minimum of 3.00 paunds
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2.1 TEST SUMMARY TARBLE

The following Table lists the individual test procedures ghgFwere compl

Stalus of cach by individual calegory.

1. Notiz ont Final

Test mana gemcnt TSain.

¢ the TP series and the Final

aller [inal review ol all test data was conpleted by

3.1 TNITIAL TNSPECTIONS, TESTS & |
VIEASEREMENTS 7070
3.1 Visual Examination, Packaging Audit &
Packaging Test
3111 TLWO300A — Visual Examination Compleled For
[nformation
3,112 TLWO3O0B — Packaging A Passed
3113 TLWO300C — Packagin Passed
3,1.2 Headspace and Proot
3.1.2.1 TLWO300E ~ Meas Completed by
: Mayfizld
3.1.2.2 TLWO300F - Completed by
Mayfield
pace alter Cormpleted Passed
313 Forces
331 T 4 ng Pin Tndent Completed Passed
3.1.3.2 TLWO3001 Hear/Tripger Completed Passed

Trial & Pilol Test  Remington Me710 Centerlive Rille:
R & T Technical Center Froject No. 241039, TT,W 0300
Test Reports  Firearms Tests 2710 T&E_3006 WT10_TED_RFPORT_TANOI_Revl doc
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3.1.3.3 TLWO0300J — Measure Trigger Pull Forces Completed Passed
3.1.3.4 TLWO300K ~ Measure Safe On/Off Forces Passed
3.1,3.5 TLWO0300L — Measure Boll Lifl and For
Closing Forces Information
3, 1.3.6 TLWO300M — Measure Magazine Spring For
Force Information
3,137 TLWO300N — Measare Firing Pin Head / Completed Passed
Sear Engagement
3. 1.3.8 TLWO3000 - Bolt Stop Function Check Completed Passed
3139 TLWO3OOP — Function Check of TS5 Completed Passed
Sysicm
3.1.3.10 TLWO3000Q — Magazine Box Weld: Passed
Strength Tesi
3 L3N TLWO3IAT — Perform Bore Sighting Completied Passed
Using Bushnell Scope.
3.1.4 Gun Characteristics
3.1.4.1 TLWO300R — Balance P Completed For
{Includes Scope and Mount Rgils) Tnformation
Completed For
Information
Completed Passed
Completed Passed
Gireny Completed Passed
Completed Passed
wzine Capacity Test Completed Passed

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
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3.2 FUNCTION & ENDURANCE TES’

3.2.1 Function and Endurance Testing

3.2 1L L TLWOZ00Y - Ten €10) Round Saflity Compleied Passcd

Fungtion Test with Lanyard,

3202 TLWO0300Z — Bagic Jack Funetion Test (100 Completed Passed
Raounds wilh Rem. Armano,

3.2.1.3 TLWO300AA-~ Extended Funclion & Compleied Passcd
Endurance (400 Rounds w/Rem. & Competitive

Ammo)

3.2, 1.4 TLW0O300AEB - Clean Riflos and [ng Completed Passcd

35 ACCURAGY AND POI TESTING

3.3.1 Accuracy and POT Testing

3.3.1.1 TLWO300AC — POL & G z Completed Passed

33.1.2 TLWOI0AD — Group Size st Completed Passed
(Systemn Stability Test, w/B '
rounds

3313 TLWOI00AE ~ Complcted Passed
{Syslem Stability Tes

rounds

33.1.4 TLWO300R Compleled Passed

(Svstem Stability Teg

rounds

L Function Test Completed Passed

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
R & T Technical Center Froject No. 241039, TT,W 0300
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3.4.1.2 TLWO30ODAH — Cold Function Test Completed Passed
3.4.1.3 TLWO3O0AT ~ Heat & Humidity Test ompleter Passed
3.5 ABUSIVE TESTING '/ 21111040 ni i BISH .
3.5.1 Impact Testing
3501 TLWO3O0AT — SLLAM Testing Completed Passed
3502 TLWORI0AK ~ SAAMI Dreop Tesl — Completed Passed
“Sysiem” (Tncludes Scope and Mounting Rails)
3,513 TLWOSO0AL — SAAMI Jar-Off Test - Completed Passed
“Syslem” (Includes Scope and Mounling Rails)
3514 TLWORAM - SAAMI Rotation Tesk: Compleied Passed
“System” (Tneludes Scope and Mounting Rail
3515 TLWO3SAN — SAAMI Drop T Compleled Passed
(Rille Only (Without Scope and Mounting
angl w/ Tron Sights)
A3 1.6 TLWOIHIAQ ~ SAAMI Jar Completed Pasgsed
(Rifle Only (Withont Scope and M
and w/ Tron Sighis}
3517 TLWO300AP — SAAN Completed Passed
(Rifle Only (Withont Scope dnéd:
and w/ [ron Sights)
3.5,2 Intentional Abuse
3521 TLWO30DAG Completed Passed
3.5.2.2 TLWO30 Completed Passed
3523 TLWUSOOA od:Bore 'Tcsl Compleicd Pasgscd
Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
R & T3 Technical Center Project No. 241039, TT, W 0300
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3.0 T&P SUMMARY — (DETAILED)
Notg; The most recent series ol 1ests is reporied on in Part A, Se
3.1 INTTTIAL INSPECTIONS, TESTS & MEASUREMEN

311 Visnal Examination, Faclkaging Andit &;

3.1LLi TLWR300A = (T& P series Viswal Examination - Performed by Elizabethtown

Y

Technicians

710 TRAL &PILOT SERIES- EIV NG NS PECTION «
124100 T TEET BMAGNATTI COMPLETED AT MAYF LD
TEST LAR TRACEING NIUNMBER- TLW0300
MO HANG TACGE WERE O THE QLS
INTREGATIR [ INSFREET PO SPECT WOR
LN EWRIAL HAKETY SICLRITY PROGI AGNANILIN
Hr # MUMBER POSITION EYNTEM 5ramie 51 MNOTES ar COMMENTS
riwns IJ!
(&) FIGGT 61 oy LR K A} ak DOUILE PROGE STAM P
[0 HGEEREL] 23] [FSINL ) Al 313 BOURLL FROOR AT9ME ONLY 152 OF 3 TAME VISIRLE,
WRONG RERIALNUMBER OM B QX 7100 19 50}
[0S} FIOLARD (o] 1L10 KEAD O RIGHT BOURLE FROOB STA N B HITE BT OR ISS 007 MOT 30010
-4 FloGRE0s oy LOCKRED oK
[ [l IFRL S kY (S LRI RRY (318 MY 12k STAN P MARK VIS KLY
(8N R LR ACK) o [RSIN k] TR LTI RROCE STAM P
o Fl00 534 oy LOCKED aK
[Se%} Flo?sm (2] LEITRRD UK
c.8 TN 429 o0 QK
.10 TIN0TEHT (SN 919
(3R] TIGT5 oy Gk
12 o0 lasn o 228
0-13 BT o [$1 LY P2 OIE STAME M AR E VISR
-4 TAOD TR oy 0.4
(TN TGO Y SN YEY K DGURELE PROGE ZTa R P
TINOTREM o YES g
100 1814 o YIS TCLLTT
TG 1650 oy YES aK DOURLE PROOF ETAM P, W RONG SERIATLNLMBER (Y BOX
(7102 5583
PRt RIUDRCAN YES DK
2h T AT YR rer R
TIOITEL YES 228
SADEAE K] K
00 LT YES 1) 8
e oo lTne YES QK WHITE PAINT OF 135 LOTNOT S0LL
LR TRU2ERY Vg 31
FIN03sE0 YES b0
TG EET B Gk
TI002E YES 0K
-30 zn YES 0K
.30 g Y14 QK
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3112 FLWO3I00R — Packaging Andit —

(T&P Scrics “A™ :as spocilied by (e test plan.

The following is from an c-mail message sent o concerned y John C. Trull, Product Manager ~ Fircarms. John

performed a marketing audit on the first shipment of trial J&P, A"y shipped from Mavticld tw the

Elizabethtown site. This lelter describes the results of that andic

Packaging

Overall, packaging looked good. There were no cartons dan side of a few minor tears that did not
penetrate through the corrugated container. All gus

shifted. With the exceplion of three guns package

f the package and did not appear to have
keys, all required comtents were present,

Stock

lo marng to speak of was noticed. In my opinian, | saw
of the gun, however below are some comments

Overall appearance of the 710 stoc
nothing that would inhibit our ability to proc&@

which hopefully can be addressed with the imph new mold at some peint next year.

+  On approximately half of the guns ap e)\“lﬁlé‘d along the left-band side of the barrel. In contrast,

the right hand side of the barrel ¢ howed very little ar no gap. In the more extreme cases,

when viewed from the muzzle,

constructed,

e "sink” on the left-hand side. A "not to exceed" sample was identified
ordertd obtain maximum acceptance criteria.

«  One stock was of
which Mayfield

am the bolt into battery was noted to be tight but acceptable on essentially all guns. My

res to reduce this on future production, we should do s0. The issue raised by all
ategrately measure bolt carmmming force. No consensus was reached on how to do so.

Il explore developing a means to test this criterion on the Model 710.

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
R & T Technical Center Froject No. 241039, TT,W 0300
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Bolt translation varied from gun 1o gun slightly with one gun being unad & with respect to this criterion.

The gun in guestion is going to have both the receiver insert and hg dlmensmns fieaSured to determine if they

exceedsd specification. Again, the issue at hand is how to approp re théfirces reguired to cycle the

holt. As with the camming force, | feel a quantitative test is nees gt acceptance criteria,

Allin all, | felt that the evaluation went well. Althoug e areas in which we can improve, the guns

were suited to move forward with the test.

313 TLWO300C ~ Pockaging Test

In addition to the above-mentioned Packaging Audit, a Pag 15 condueted on o small sample of the T&P rifles,

This test was designed to expose the product and the shipping carton © re ditions of shipping 1o determine the probable

elfzets of normal shipping on ihe packaging materials and cvi [T6eded the product.

Two rifles cach were shipped from Elizabothtown byt Remington locations: Lonelke AR and Findlay GH.

Upon arrival al these locations, individuals were assip it of 1he packages, nole any damage and re-ship (he

product back ¥o the Elizabethiown site for final cvalugs

The first package design was judged as p

wag used on later trial and pilol shipments,

] . ! i
JU]".I'II‘II lv LN l
OO “i ,‘“l‘n":ﬁ :)‘

) I”’{:f;ftﬁ.%

Jnnn’is:%

EEREE] ""‘"\{ B

“”"’,S;;fulllllll!l’l‘
EHTSVIII‘IIII

%: L@!‘; ) gﬁu f“ﬂ?ml&l;wwt

».s«».w:u 5
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‘ . ) '"-"'-"i"'-‘ ) R e LT
. ﬂ'l'..'ll‘.ll‘l l'll"!“' "".!"'c.x. "“" } '-A! LAY ; § ' .' 4:': Q‘ 4’.‘ .“ .l . .
i WY SRR “uifx WA OOCEN W W)

3.1.2  Headspace and Proof

Note: For Scrics “C* sample riffes. the pi

shipment o R&L,
3,121
Nole above)
3122 BO0F — Proof™ \
(Please Jote above)
323 s Re-Meisire H cadspace after Proof
T&P, Scries “C*) ~ Specification: £ Min, + 0.007" after Proof.
Variable . Mein Std. Dev. 95% Contidence Interval
Headspace: (all readings @ min. 0.0017 0.00064 0.0014; 0.0020

313 Fo
W —Measure Firing Pin Indent

(T&P Scrics “B™) - Specilication: 2 0.0017 indent,

Variable Mean Std. Dev. 95% Confidence Interval
liiting Pio ldent 00175 in. 000082 00172, 00178
NMaasuromoents
Firing Fim Tnden 0.1854 0.00114 001806, 0.0190

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
R & T Technical Center Froject No. 241039, TT,W 0300
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CONETDENTTAL

Remington Armms Company T
RESEARCH & DEVELOPMENT TEGHNIGAL
B1S WeEsT RING ROAD
ELIZABETHTOWN, KY 4270

TLWR3001 - TriggeriSear Engagement

(T&P. Series “C7) Spo

Yariable

N Mean 95% Confidence Intermval

Trigger/Sear Engagement 30 0,028 0.027. 0.029
Sear Lill, (T&P. Series “C” on: 0.006 10 0,018 inches.
Variable N 95% Confidence Interval
Sear Lift 20 0.017, 0018
3.1.3.3 TLWR300.F — M
(T&P, Seric 0 5.5 Tbs., (Node: spring scale used [or measurcments.)
Variable N Stil. Dev. 95 Confidence Interval
Trigger Pull Forces, in Stock 30 0375 3851b.4.13 1b.
Trigger Pull Forces, out of Stock 0.334 405 1b., 430 1b.
3134 \ ife OuAXf Forces

{T&P, Series “B™); specification: = 1.0 1b.

Variable Mean Std. Dev. 95% Contidence Interval
Safe Off Force 2137 0.1834 2,24, 2.50
Safe On Forge 587 04480 5.55 6,19

Test Reports  Firearms Tests 2710 T&E_3006 WT10_TED_RFPORT_TANOI_Revl doc
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CONETDENTTAL

Remington Arms Company Iy

RESEARGH & DEVELOPMENT TESHNIGAL CE
B1S WeEsT RING ROAD

ELIZABETHTOWN, KY 4270

Variable 95%% Confidence Interval
Bolt Opening Force — Chariber 272, 285
Empiy, Cocked
Boll Opening Force ~ Chamber 10 9,63, 1042
Empty, Fired
Bolt Cloging Force — Chamber 10 1817, 2316
Emply
Bolt Opening Foree — With 10 301, 341
Dununy Cartridge in Chamber,
Cacked
Bolt Opening Force — With 10 0 486 989 1058
Dummy Cartridge in Chamber.
Fired
Bolt Closing Forge — With T7.43 2234, 3297
Dummy Cariridge in Chamber

Lo

wre Magazine Spring Force

Y. no specification established ~ measurements taken for information.

Variable Mean Std. Dev. 95¢% Confidence Interval
Magazine Spring Foree i 2.02 01582 1.90, 2.5
Magavine Spring Force i 338 0.2733 3.18, 3.57

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:

R & T Technical Center Froject No. 241039, TT,W 0300

Test Reports  Firearms Tests 2710 T&E_3006 WT10_TED_RFPORT_TANOI_Revl doc
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CONETDENTTAL

Remington Arms Company Iy

RESEARGH & DEVELOPMENT TESHNIGAL CE
B1S WeEsT RING ROAD

ELIZABETHTOWN, KY 4270

3137 TLWR300N - Measare Fiving Pie Head fo Scar

(T&P, Series “C7); Specifich ‘Engagement to be = 0497,

Note that the measurement method.

al Tange.
Yariahle N Mean 95% Confidence Interval
(Range)
Firing Pin Head 1o Sear kiU 0.068 0.064, 0077
Engagenent - mnge

3.L3.8 TLIV03000) - Bolr Sk

(T&P, Scrics "C”)

Variable Marginal / Loose

Stop Function 0

Relcase Detent 2

3134 aole of 1SS Systemn

(T&P, Saries “C™)

All ten samples, C-117 i (he IS8 Function Test withoul incident.

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
R & T Technical Center Froject No. 241039, TT,W 0300
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HISTORY: (details and analysis

Thirteen M/710 magazine boxes were delivered to the Reningiy
Center in Elizabethtown, Kentoucky for weld evaluation of the T&P
box shall [ail when loaded as described in this report below 2.000 pdtnds of applied

tested and 1 inadvertently was destroyed during set-up. There arg

SUMMARY:

All 10 of the hoxes tested

boxes was 3,057 Ibf. The boxes were loaded in the Instron TS
boxes estod did not [il the welds, bul rather failed the ng
eight magazine boxes tested) by removing the small bl

weld rather than the material in six of the remaining

boxcs lested was 3.229 1bl

CONETDENTTAL

Remington Arms Company Iy
RESEARGH & DEVELOPMENT TESHNIGAL CE
B1S WeEsT RING ROAD
ELIZABETHTOWN, KY 4270

FLWQ300Q — Magazitte box Weld 5

s Company Rescarch and Development Technology
specification of the welded box is that no

OFf the thirleen boxes supplied, 10 were

OXES remaining.

assed the current speciicitiong ertiia = The femge lailure load for all 10 (ested maga-ine

hine as depicted in Figure 1. The first two magazine

d. The average failure load of the last gight magarine

‘ Piajagtian
‘Weltle

Figures 2 prg

an image ol a magarsine bo

g of onc of the magazine boxcs which failed the material rather than the welds. Figure 3 prescnts

ot of the welds during (the esling process.

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:

R & T Technical Center Froject No. 241039, TT,W 0300
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testing process.

Figure 3
at the front of the box g well

PROCEDURE

A total sample of ten mag,

. Imagge of a magasinc 5

CONETDENTTAL

Remington Arms Company Iy
RESEARGH & DEVELOPMENT TESHNIGAL CE
B1S WeEsT RING ROAD
ELIZABETHTOWN, KY 4270

IS!#Fﬂ:iwiililllﬂl_ﬁllﬁaﬂEI!!IIlﬁlll AEREH
FENER SN AR AR A MBI AR PREARICANARNNREOREN
“ﬂ.%r EEERLEA IR RN R AN YRR RES RN TR 1010

L} iH!llllﬁi!lﬁlll!iﬂ!uﬂ‘!l!ﬂ!lli!

magazine box material during the weld strength

..,
Lt

EEEA

KAX l.tl*!mﬂﬁl%Vﬂ?ﬁ!iﬁ&?kéf%llibi’il
5 RUEEERMEEAREEEE AN A S AN
K 83452 M iy aEAE A NA BEREEHIEINESANN
¥ PAEGRBERN AEEREIEGAME IFANDERRESNRRENN

LS A FR AGANK AN AEFARAREMBANN
SENRETEEAREINENEENRUBERNNKE

‘{ﬂlﬂ!¥"'§iilli&lll#lllllll[]
oA B R HEEHEHE RN AN LY
AN E AT T AH AR R RSN
INAERIKUAEN S ERRRNEEREORE !
g i R A NEEENIERANEER

EEIIT

Fas tosted to failure, As shown in Figure 1. the magazing boxes were loaded imo the

Instron lensile tasliu_

meant to keep the fronf s

The weld:

ugiag T pins which passed through the ends of the magasine box and a small block which was

yare under the loading conditions.

wevat, to allow the magazine box to deform around the block and tear along the front

ple of this tvpe of failure is shown in Figure 2. By removing the bleck. the magazing box was

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:

R & T Technical Center Froject No. 241039, TT,W 0300
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CONETDENTTAL

Remington Arms Company Iy
RESEARGH & DEVELOPMENT TESHNIGAL CE
B1S WeEsT RING ROAD
ELIZABETHTOWN, KY 4270

allowed o deform around the two fixture pins. Once the magazine box had conlormed 107t Iry. the applied load increasec

with the digplacement wntil the welds ulrimately fhiled,
RESULTS:

Table 1 presents the maximum load oblained prior to failure of & 5 as lested. This table also

included the average, standard doviation, and the average minus (irec § gviations for all ten boxes as well as Jor the last cight

boxes tested (after the set-up change was performed).

Mi710 MagazingBox Wald Shear Test.
o WA Lo o - Maxim i Lo
_Bbx, No -at Failure (Ih)
1 2820
2 3,288
3 3,303
4 3321
8 ‘ 3187
R3O H&gﬁverage SR T B Averags
459 A T |8 Box $t. Diev,
1,660 B Box -3
Table 1. Tndividual 1esting rasul ‘ ine boxes evaluated for weld sirength.

Figure 4 presents a graph of a typical load / d]spldccm
ol the weld strenglh tesiing labeled directly in (he 1
deforms aromnd the two fixtre pins), the failjg
curve is of magazine mumber 8,

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
R & T Technical Center Froject No. 241039, TT,W 0300
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CONETDENTTAL

Remington Arms Company Iy
RESEARGH & DEVELOPMENT TESHNIGAL CE
B1S WeEsT RING ROAD
Emmmmfmwu. K‘:‘ 43701

\lf’lO \I \G \ZIVE BO\ “ ELD STRE\CTH T

\rlAL- ALIVL BU.K \U &

aidus

Ariad Woeld fa mm?

Mageghie Rer Kinngarine

Figure 4. Load / displace sraph igazine box number 8.

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
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Prior 1o the start of Kve fire or accuracy (esting a sample of (h 5 1esled o determine il production had performad a
bore sighting/adjustment aller moynting the Buslinell Scopes, The
shot from cagh of the test riflcs,

From the test data it would appear that the scopes were 1
Chart next page. The individual poeints represent the location of ©
(with the POA located at (0,0))

The *Overall Average Position”™ on the chart represenls the

CONETDENTTAL

Remington Arms Company Iy
RESEARGH & DEVELOPMENT TESHNIGAL CE
B1S WeEsT RING ROAD
ELIZABETHTOWN, KY 4270

31311 TLWO300AT - Perform bore sightlis

(T&P. Seties “B™). no sp

Led prior lo subinission o trial & pilol westing. Soe Patletn
L (Point of Impact) relative to POA (Point of Aim),

AVeLag ¢ lo POA for ihe ten rilles (ested.

MODEL 710 T&P POI RELATIVE TO P IGHTING USING BUSHNELL SCOPE
: TOTAL
GUN  SCOPE AMMO ELATIVE TO POA  DIBTANCE (in.)
B.21 BUSHNELL REM R30084 180G -2.49
11.81 12.07
B-22 BUSHNELL REM R30054 g 7,25
: 2.47 11.43
B-23 BUSHNELL REM R30064 180GR -8.52
8.32 1263
B-24 BUSHNELL REM R: X <18.11
3 ¥ 15.15 2212
X 4.45
Y 2.6 817
X 1.72
Y 17.22 17.30
X -13.83
Y 9.50 16.78
X 4 47
Y 12,49 13.26
X 3.80
Y -2.28 417
X 279
Y 0678 1363
AVERAGE 12.9
STD. DEV. 5.4

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
R & T Technical Center Froject No. 241039, TT,W 0300
Test Reports  Firearms Tests 2710 T&E_3006 WT10_TED_RFPORT_TANOI_Revl doc

Puge 24
COMETDENTIAL

Hb BRI B0 X

Subject to Protective Order - Williams v. Remington

ETE00001934



rifle “pointability™.  Tn addition,
Iocator when perfory

conditions, with and ¥

Remington Arms Company Iy
RESEARGH & DEVELOPMENT TESHNIGAL CE

B1S WeEsT RING ROAD
ELIZABETHTOWN, KY 4270

CONETDENTTAL
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314 Gun Characteristics

(T&P.
3140 TLWO300R

31042 TLWO30DS —Balurive

1 established — measurements taken for information.

stem” (Inchides Seope and Mount Rails)

Rifle, w/o Scope & Rails, Loaded (Avg.= .10)
, Rifle, w/o Scop;e & Rails, Empty (Avg.= .18)

The balance poin)

Jan. 01 U'rial & Pilol Test
R & T Technical Center Froject No. 241039, TT,W 0300
Test Reports  Firearms Tests V710 T&P_3006 WMT10_TEDP_RETPORT_TANOI _Rewvl doe

ol face (1o establish a common reference location) and is imporlant in 1wons of
st is used an indicator of the Center of Gravity of the rifle and is used as the height
P (cst. For this model the balance point is within a ¥4 inch of the bolt facc for all 4 1est

;l tails and loaded and anloadad

Remingion Mr710 Conterlire Rifle:
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CONETDENTTAL

Remington Arms Company Iy

RESEARCH & DEVELOPMENT TEGHNIGAL ¢
B1S WeEsT RING ROAD

ELIZABETHTOWN, KY 4270

L3 Firearsms Measurements
L3 TLEWOI0T — Chamber Cast

FHable” column for specifications)

(Frof

Yariable N Mean 95% Confidence Interval

4708-.4728 10 0.4702 0.4696 04709

04437, 04445

4425 - 4400 10 0,444

34.5 Deg. 10 34,8 (12350 34.3°, 34.7°

3404 - 3424 10 100 (3430, 0.3444

3095 - 3105 10 0.00039 0.3006, 031035

3.1.3.2 TEWO3NT —;

Series “B7). specification: 0.3007/ 03017

Variable N Std. Dey, 95% Confidence Interval
Bore Diameter 0.00007 030014, 0.30054

3.1.3.3

E0) — Groove,

itrter

{T&P, Series “B™), specification; 0.308 /0.309

Variable Mean Std. Dev, 93¢ Confidence Interval

Groove Diameler (.309 0.00018 03090, 0.3093

L300W — Twist Rate (.30-06)

(T&P, Scrics “B”), specilicatiom: 17 in 107, £ 0257, REH

Variable Mceun Std, Doy, 98% Confidence Interval
1in 10, 0150 99 10.1

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
R & T Technical Center Froject No. 241039, TT,W 0300
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CONETDENTTAL

Remington Arms Company Iy
RESEARGH & DEVELOPMENT TESHNIGAL CE
B1S WeEsT RING ROAD
ELIZABETHTOWN, KY 4270

3.L55 TLIWG300X — Magazine Capacity T

ation ; with 4 rounds in magazine

All ten rifles (B11 to B20) passed the Mags

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
R & T Technical Center Froject No. 241039, TT,W 0300
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CONFIDENTIAL

Remington Arms Company Inc.

RESEARCH & DEVELOPMENT TECHNICAL CENTER

315 WesT RmMG Roan
ELIZABETHTOWN, KY 42701

“C” -RIFLES C1-C24,

Amme Types

REM,

L36462, 1538 pr. MIC

REM,

PRT3006B, 165 gr. NBT

REM,

R30e64, 180 gr. SP

REM,

R30663, 180 gr. PSP

REM,

R30667, 220 gr. SP

1A

SRl O3 - Maparine Box Bollom came off

- Rifle Cd - Magazise Box Bottom: canc
-REl €5 - RMupavine Box Boitom: cume ol

& 74 rovnds inls test.
© Q8 roends into tes
4% 54 & 38 roumds info test

-Riftle U5 - Magasine Box Botinm came of 4 62, 71 & 78 rounds inlo lesd
-Rifle €F - Blugazine Box Bottnn came olf & 86, 21 & 97 roumds inte lest.
- Rifle C21 - RMagarme Box Baitom came of] @ 82, 90, 94 and 58 roands fedo fast

dan. 03

friz! & Priot Test  Bemmgion M:710 Ceatertire Ritle;
B & D Fochniesl Ceomter Project No, 2310390 TLW $308

fle: B Test Repods ' Flrearms Tests 710 TRE 3006 RI710_T&P REPORT JANGL RevDdoc
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off during shor

acceplable mallfunction

2 (l2i

CONFIDENTIAL
Remington Arms Company Inc.
RESEARCH & DEVELOPMENT TECHMNICAL CENTER

315 WesT RmMG Roan
ELIZABETHTOWN, KY 42701

7 44 — Extended Function & Endurance (408 Rounds w/Remington & Competitive Ammunifion.)

rod cls cupectod 1aic over mu exlended period of shocting. Not counting gie magasane box bottoms that came

Ammunition Types was used without specific order or amou

Note: Rifles C-11 to C-15 had additional clearance machined into the Magazig

RIFLE NUMBER | SERIAL NUMBER AMMUNITION TYPE LOT NUMBER
C 71001683 Ber R30064. 180 & SP K239G 4214
Rem. 136062, 156 gr MC MO3IG Bi
Fed. P30O66Q, 165 gr. DINGI4N250
Rene R30064, 180G gr. SP K29G C4214
Fechician: o trankd
Comrmerds: Magazine box became very diffiouli fo remove from gun, sivaightened magazine bux 228 roweds gt test & continue.

Jan GE trin! & Piiot Test  Eemmgion M/710 Ceatertire Ritle;
B & D Fochniesl Ceomter Project No, 2310390 TLW $308
fle: B Test Repods ' Flrearms Tests 710 TRE 3006 RI710_T&P REPORT JANGL RevDdoc
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CONFIDENTIAL

Pemington Arms Company Inc.
ReESEARCH & DEVELGPMENT TECHNICAL CENTER
315 WesT RmMG Roan
ELIZABETHTOWN, KY 42701

AMMURNITION TYPE LOT NUMBER ROUNDS MALFUNCTIONS
FIRED
K29G C4214 180 o
MO3G B 100 o
100 o

TR S3066XB. | 7 Stern Lowe

Fechmichm, A Areold

Commmens: iagazine box becume very difficuls ta remove forn ato test &t contine.

RIFLE NUMBER | SERIAL NUMBER | AMMUNITION TYPE LOT NUMBE ROUNDS

C-8 FHIN25601 Rer.R3IDG6L 186 o1 SP K9G C4213

Reme 36062, 150G er MC MG3GB1
Win, SBST3(XA, 168 04RK31
ar.
Ra R30065. 18 pr PID L1sD B27
5P

Techmician: F Arnotd

oamipents: Afagazine box become very difficuit to remove form gur, strafghiened meagazine boy J00 rounds into test & contine.

Jan GE trin! & Piiot Test  Eemmgion M/710 Ceatertire Ritle;
B & D Fochniesl Ceomter Project No, 2310390 TLW $308
fle: B Test Repods ' Flrearms Tests 710 TRE 3006 RI710_T&P REPORT JANGL RevDdoc
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CONFIDENTIAL

Pemington Arms Company Inc.
ReESEARCH & DEVELGPMENT TECHNICAL CENTER
315 WesT RmMG Roan
ELIZABETHTOWN, KY 42701

LOT NUMBER ROUNDS MALFUNCTIONS

FIRED

100 Mag. box boitom came off @2 93 & 100 Rounds.

. L3662, 15G

Win, SHV3006

Ree L3062, 150 gr MO

Fechmician: S Araold

Commenis: Aagazine box became very difficufi 1o remove form guin, sivaighitened mogaaig

RIFLE NUMBER | SERIAL NUMBER | AMMUNITION TYPE LOT NUMBER ROUNﬁS
FIRED
C-10 71001683 ReneR30864, 180 gr. SP K29G G423 104 Mag. hox battom cama §
Rounds
Roie L36806G2, 156G or. MC MO3G B 100 2 Sicuz Low
Fed. P3O6OGG, 150 gr. ATAGTRIZZ0 106G {3
Re R30067, 220 gr. 5P ®M24H Bl4 1a0 Mag. box boltom camne off ¢ 22 & 32 rounds.

Fechiiclan: S Araold

Jan GE trin! & Piiot Test  Eemmgion M/710 Ceatertire Ritle;
B & D Fochniesl Ceomter Project No, 2310390 TLW $308
fle: B Test Repods ' Flrearms Tests 710 TRE 3006 RI710_T&P REPORT JANGL RevDdoc
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CONFIDENTIAL

Remington Arms Company Inc.
RESEARCH & DEVELOPMENT TECHMNICAL CENTER

315 WesT RmMG Roan
ELIZABETHTOWN, KY 42701

FPHRQITS!

Dbecame very difffonls ro remove form gunt, stratghtened magazine box 200 rewnds into test & contintie.

NUMBE] LOT NUMBER ROUNDS MALFUNCTIONS
FIRED
C-11 160 Mag. box bottem came 2 24 rounds

3 Sterz Low

Wir. SHV3(

Fed. P3066G. 130 2t

Fed, 3096, 180 gr.

HI02TKIE8

Fed, P300S0, 163 g DED614X250
Renz. L300O62, 150 gr. MC MO3IGE!
Win SBST3HXA, i68 O4RKG1
gr
Fechmichmn J. Aracid
Commmens: None
RIFLE NIIMBER | SERIAL NUBMBER AMMUNITION TYPE LOT NUMBER ROUNDS MALFUNCTIONS

Jan GE imin! & Piiot Test

Ecrzmgion 87103 Ceaterdire Rifle;

B & D Fochniesl Ceomter Project No, 2310390 TLW $308

fle: B Test Repods ' Flrearms Tests 710 TRE 3006 RI710_T&P REPORT JANGL RevDdoc
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CONFIDENTIAL

Pemington Arms Company Inc.
ReESEARCH & DEVELGPMENT TECHNICAL CENTER

315 WesT RmMG Roan
ELIZABETHTOWN, KY 42701

FIRED
K8 GB3714 100 {
MO3G Bi 300 [C

Techmioten:

Commeres:

RIFLE NUMBER | SERIAL NUMBER MALFUNCTIONS

{£-13 F1001686 Reo PRT30GOR. 165 1 Belt Gver-ride
NOL. BAL TIP
Rere L36062. 15Ggr MC MGIGBL
Fechmician: g Adreold
Commentis: None
RIFLE NH#MBER | SERIAL NUMBER AMMUNITION TYPE LOT NUMBER ROUNDS
FIRED
<-14 T100G1787 Reom R30G64, 185G gr. 5P K28 GB3714 109G Mag. box bottom came off (& 7 rounds
Rem.  R3O065 180G gr Kedll A7925 6l) ;
PTD SP

Jan GE trin! & Piiot Test  Eemmgion M/710 Ceatertire Ritle;
B & D Fochniesl Ceomter Project No, 2310390 TLW $308
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Rems. PRT3COGE, 165 gr. M31A C26 40 o
ROL BALTIP

MO3G BL 200 G

Fecticion’ Firealed

L GemRs Naige

RIFLE NEMBER | SERIAL NUMBER | AMMUNITIO MALFUNCTIONS

{-15 THH 948 Rent R3(¥62. 150 gr. MO

Rowz. L30004, 186 gr. 8P K28 GB3714
Rem. P300635, 130 gr Kod A7926
PTD 5P
Rem. B3GO63, 15 gr BR J26N BY7
FT

Techrician: o Arsold

Conpmonis: Newne
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nieasurements,

point of aim.  Random variation and /or extreme differeng
improper barrel processing and is used as a final inspection flag
the same code of ammunition is wscd (hiroughout the i

s product and (his caliber the average groups must by

confidence interval = 1,47 to 1,87)

CONETDENTTAL

Remington Arms Company Iy

RESEARCH & DEVELOPMENT TEGHNIGAL ¢
B1S WeEsT RING ROAD

ELIZABETHTOWN, KY 4270

3214

See “Clean & Inspect Checklist, scrics ©, T&P™, Parl B;

3.3 AcCcUuRACY AND PO TESTING
331 Accuracy and POI Testing
3301 TLWANGAC ~ POI & Grovp

This peint of impact test involves the verification of the. freur

All rifles i the test sample wers under the

TLWOI00AE — Clean Rifles and Insp

ils ol the resulls of inspections and

Test with High Quality 36X Scope

systern adjustment and the potential to hir the
point of inpact (s well as group size) typically indicale

.. Standard factory armmunition is used for this test and

Rifle Scope Group #2 Group #3 Average
Group
B-21 Swaroveki 6-24550 Lo32 L3892 L4735
B-12 Swargvski 6-24¢30 2.242 1.035 1.64d
B-23 Swaroveki 6-24%50 1.509 1.082 1.222
B-24 Swarovgki 6-24x50) ; 2.282 2.333 1,039 1,883
B-23 Swaroveki 6-24x3¢ 1.761 0.791 1.361 1.304
B-16 Swarovski 6-24x37 1.963 1219 1.448 1.543
B-27 Swarovski 6 1.451 2053 (0.947 1.484
B-28 Swarovski 6*24.\:505 1.996 1.496 1.032 1.508
B-19 Swarm% 30064, 180 gr, 1.916 2,120 1,499 1.843
B-30 Swarovski 67 30064, 180 gr, 2,498 2.624 1740 2287
Group Size - Qverall Mean L.620
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3302 TLIRG300AD, AE and AF — CGroup |

wiBushinell Scope (@) “zere™ rowndy,

ation ;| = 2.7 at 100 vards

slem over a forty round shooting test. This st

unition throughout the test.) The test

TR ERTTEY I TR ETEY T REYEYY
SUSHEAPLLUAVARBASUCHAYRRERYY B
SEEESEERR LR E LR EE LR
ﬂiﬁi*ﬁi}&gﬁi%$¥§%iﬂ§¥i EEEEERER

SRR R LR R R R R RS AR R RERE REEY
R EEEE IR IR R E R E 1 RN R RN RN AR
R ERETEE R IR RS S RS S LR RS SRR R LR RS

Grp. Size in

nd Level « 0, 20 and 40 rounds

Esszindndntinlatntindatingy
FHREINAVAAEREYRYE RUSFRUBEBIRYLF IR AR AU IRERERE

¥ w (3 ¥ w w ¥ % ¥ w ¥ ¥
Eptp¥gl Fhipéplplgigipipptiptpplgptnipsplpiptngdnt

R TR ET FE EEREL R RS AT EE S LR FL EE R AL FE EE F L L T
B EFRUELFRRABURUN AT R AV EURA PRV R BA TSR HAVERRL Y
HBEESFEERY NI AN NOYBYRIEYI AV EINIIFEOAGEEHEEHFREE

Round Level -0, 20, and 40 Rounds
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3.4 ENVIRONMENTAL TESTING

341 Temperature & Humidity Testiog

unds.  After shooting the 20 rouncs the rifle is

g for two hours. At that point the flc is again removed

This test cvalvates the offectisy of extrome o

100 rounds of ammnnition were put o the free

3.4.1.3

For this test the rifle, C-2
hours, The chamber was set at K
Tounds Df :llIll]llIlliliOll WCIC IC i

was repeated. There were no Ry oted during this test,

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
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3.5 ABUSIVE TESTING
351 Impact Testing
350 TLWO30AT —~ SLAM Testin

The purpose of this 1esl is 10 dotertning if the fring pin will, wd 18 ranmed home into the chamber as

quickly as possible. For cach of the four rounds in the magazine the tester closed the bolt “smartly”. After each round was lnaded
mto he chamber e tound was fired.  There were no inadverent i ety trials {or at least the number of rounds prior to
1hs boli handle coming ofD for cach rifle, therclore the sl results were d coplable for the purpose of the "slam™ 1¢sl.

Bolt handles that came off were determingd to have poor bra

Rifles Serial Round | Comments

Number Number

C1 71002561 15

67) 71002558

3 71002552
ine Hox bottom came ofl
fidle Broke off, same as C1

Stopped Test of C3

4 No problems

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
R & T Technical Center Froject No. 241039, TT,W 0300
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3512 TLWO300AK — SAAMT Drop Test — “System™ (Iﬁ ope and Mounting Riils)

3.5.1.3 FLWO3I00AL — SAAMI Jar-Off Test cope and Mounting Rails)

3504 TLWO300AM — SAAMI Rotatio — 8] Hides Scope and Mounting Rails)

35,15 TEWO300AN — SAAMI Drop Rifle Only (Withouat Scope and Mounting Roils and w/

Tron Sights)

3314 TLWO300A0 — SAAMI Juy
W fron Sights)

HY Test — Rifle

Without Scope and Mounting Rails and

3517 TLWO3GOAP  SAAMI Rotatio
Sights)

i Scope and Mounting Rails and w/ Iron

Summary of TLWOI0H AM, AN, AQO & AP

Rifle With/Without Drop Test Raotation Test

Scope and Accessorics

Pass TFail Pass Fail

All Bix Qricntations | All Six Oricntations

€25 With Scope N N
25 Withoul Scope 0 o
C26 With Scope o N
26 Without Scope Y o
C27 Wilh Scope + w{
C27 Without 5S¢ ; y Y N
28 With Scope N J V

Mol available for st - receiver inserl broken on provious (est - rifle

i
28 Without taken out of test. See test log — Gun # C28, "7 series of tests,

C29 3 y Y
€29 v v o
€30 N J N
30 A A J

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
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3.52  Intentional Abuse

3521 TLWO300AQ) - Pierced Primer To

This test involves nsing a wedge-shaped firing pin point wightithe intent of piercing the primer thereby allowing high-

pressure gases 10 escape from the shell in the chamber into the bolt, o nd receiver areas. The purpose of this fest is to
cvaluate offects on the product due 10 this release of high-pressure;; standard factory round is usced for this

g8l

Three ronnds were picreed fon (his 1est. There was no indi iaase 1o the rille from any of the three test rounds.

3322 TLWO300AR — Higi

The purpose of this test 1s to determine the mage that might occur if a customer purposely or

accidentally handloads an extremely high pressurc Lo i ‘()6, a slandard load casc is loaded with approximately
30.5 prains of IMR4 198 powder using a 220-grai made at lower powder volume levels (gonerating under
100,000 psi due 1o ransducer limilalions) (o verily the:; In (hig case 47 graing of IMR4198 were uged (0 produce
an estimated progsnre level of 94,800 psi, For the high proy grains of IMRA198 powder was used giving an cstimated
pressure lovel of 120,000 psi. (Nole: 50.5 g is th&maximum amount hat will fit in the case wilhoul extensive

compression of the powder.)

Damage on (he rille was noled ag

the: action,

s There was shear

This level of damage is no

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
R & T Technical Center Froject No. 241039, TT,W 0300
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ELaaserrown, KY 42701

Remington Arms

CONETDENTTAL

Company Ing

B15 WeEsT RING ROAD

30-06 Hi

Barrel:

Powder:
Kisler Amp:;

Max Volts
Press:
500us

Time
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3523 TLWO300AS — Obstructed Bare Test

This test 1s conducted with an obstruction placed in the bore g . round is then fired in the rifle to

determine whal damage, il any. might resull. To begin the test a riflg bore and is located (o a position

immediately in froni of the chamber. A standard factory projectile. i 2. 30-06, 220 grain bullel, is placed in the chamber
and the gun is firgd using a lanyard. Witness paper is located dirvect] determing if debris might cause injury to

the shooler.

When this test was conducted it was found that the bolt [ paratcd from the bolt body when the gas escaping

into the bolt head and bolt body traveled the length of the bolt body an the bolt plug.  The following is from a report

issned on the resnlts of an analysis conducted to determine ifif its A RATety issue for the shooter. The analyvsis determined

that given (he mass of the synthetic material bolt plug and Qi he part along with the requircinient that an obstruction also

be present in the bare of the rifle is was unlikely to pose #iganger to the

Test Description: (details & analysis pe
Obstruct bore just fovward af chamber with a ‘
Sci=up wilness papers and shool high s cnl.

Shoot a slandard [actory Toad with #¥tEerain bullet | controlled conditions as per high-pressure (est procedurcs.

Results:

¢« Gun # B-20 was (csied Plastic boll plug separated [rom (he over molded metal inscrt and was

gjccted toward the rear of THE ingle shctt of witness paper was sct-up behind the rille perpendicalar to the axis

Plug penetrated this paper. The 155 tumbler and defent systom broke free

t were found in the room. The magazine box bottom, magazine spring and follower
ifed (he rifle, The bolt handle wag broken away [rom (he bolt body while trving 10 open

a malfunctioncd and thercfore no movic was capturcd.  Picturcs were taken of the sctup

«  Since no movie ¥

Additional laxcrs.

nd no estimate of part velocity and energy could be determined another gon was tested.
o wore selup al various distances belind the gun so as 1o belter cslimale parl velocily
and o

igr.above and no failure of the beoll plug area occurred. The box botlom, spring and follower
d durection.
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s Anather gun. B-9, was tested as per the same procedure. This time the bolt pili d and scparated slightly from the

boll assembly bul it did not detach from ihe rille, The grip capg i, spring and follower also exited

the rifle.

»  Another gun, B«7, was tesied per (the above procedure. Tlig
roarward [rom the wfle. The 185 systom components s
follower also exited the rifle and the operating handle w
sheets of paper and hit and bounced off a fourth shect
movie wits caplured showing filure of the boll plu;
first shoet of paper was placed approximately 200 ing
paper was 39 inches o 1his relercnee point, the third
cut from a voll of 36 inch wide by S0-vd. ]ongfé:

frumes as depicted in the following picture that shows

Jan 01 Urial & Pilod Test Reminglon Mo710 Centerlire Rifle:
R & T Technical Center Froject No. 241039, TT,W 0300
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T prder to determine the energy in the bolt plug the following information is req

The weight was measured on a precision scale as 155.1 G

graing to pounds and then using the equation W = mg where Wi

aceeleration doe to graviry

155.1 Grains * (1 Ib./7000 Grains)/(32.174 [1/s¢

The average velocily is determimed From (e distanse traveled divided by
tir determine the distance from the oniginal location of the pa il
measured 10 be 1973 inches. The time required 10 travel 14§

be 040 sec.

For comparison purposes this same kinetic
dropping a | Th. weight a distance of 3
potential energy assuming no loss in velo

The calculaled average velocily ol the boli plug was:

CONETDENTTAL

Remington Arms Company Iy
RESEARGH & DEVELOPMENT TESHNIGAL CE
B1S WeEsT RING ROAD
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Weight/Mass ol parl

Velocity of part

is.can be converted to mass units by converting
285 im Ibs.~-sce. A2t and gis

im fe/sec. 22

G887 [b.-sce. 2/

wired o travel s distance. A steing was used
in the first sheet of paper. This distance was
rom he high speed movie and was determined Lo

ncrgy levels of olher comumon projeeliles.

Kinctic Energy (Ib.-tt)
it}

Bolt Plug from obstrgéied bore test 3

BE lired [rom a DaigiRed Ryderial ihe muzsle) 1.00
50-Grain painlballf X sec. 10.40
150 Girain ,30-06,galibey bultergar the mpzzle) 2820,00

Tn conglusion the caloulated:
paintball Gred al maximur
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