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From: Franz, Scoﬁ

Sent:  Friday, June 11, 2004 8:54 AM

To: Keeney, Mike; Reesor, Phillip K.

Ce: Diaz, Danny; Snedeker, Jim; Thweatt, Ed T.; Lance, Kevin D.; Golemboski, Matt R.
Subject: M/710 Extruded Receiver DAT

| had a conversation with Ed Thweatt yesterday around these DAT samples. He is going to build 15 guns with the
extruded receiver design broken down by caliber as follows:

>  4-.270 Win.

» 4-.30-06

» 4 -7MM Rem. Mag.
> 3-.300 Win. Mag.

Jim Snedeker is working on a test plan. When this is ready we'll have a quick meeting to review.

Phillip,

Make sure after Jim defines ammo quantities that you check inventories and order what we |
be getting these guns the end of this month or early next month.

Scoit Franz
‘Manager Research & Technology

Remington Arms Ca. Inc.

Research & Development Technology Center
315 West Ring Road
Elizabethtown, KY 42701
phone 270-769-7607

fax 270-737-9576
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RESEARCH & DEVELOPMENT TECHNICAL CENTER
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b Remington Arms Company Inc,

INTRODUCTION: 4
INITIAL TESTS, MEASUREMENTS AND INSPECTIONS: . 5
INITIAL INSPECTION = c.ooooriieerre oot eceeeer o sav s iae et ssbs saes st ot ssssmes et b e bt s eaesnes st e aes e rans e s enan s eseeeeneretnt b nsassanan 5
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HEADSPACE AND PROOF «.......ccovvuiomiivreerinisectesiessssssssssssssssssessssaseasssssan s ssssssessassassssssesasssssssssonsasasnsessnssssssenmesassssssnsasssassn 5
TLWI530B — MEASUTE HEAASPACE ...c..ruvorererrersasesinsanesisssiamscasssre ssssassssssssssonsssssssssasssamssssssmiassss essessssssssssssesssssesssssssssmsneosomsosssssefierssenssons 5
TLWIS30C — PrOOS TESE ..ovevievrceeciteens e et ceme e ieescaessenscssessossass st e nto s sneseeseesassaes e sbsetsmassessansssnsassnesnssssssassssssssensss LG eesseseens bk cesenns 6

TLWI1530F - Measure Firing Pin Indent: ...t ees
TLW1530G - Measure Sear/Trigger Engagement and Sear Lift: ...............

TLWI1530H - Measure Trigger Pull Forces..............
TLW15301 - Measure Safe On/Off Forccs: ..

hie . .5$TLWIS30V Extended FUNCHON & ENAUIBNCE! .....vverueireesereiesereeasciosceesias esessemesmsssseseessssssassssassssenssen soesosresonsemmssesseessesesesssssoeeeseeeoee oo 22
t r.g»"

w i TLWI1530W - Clean Rifles 8nd INSPECL ...t ietiiririsisceriorieinrsaerersaesritessreiaresesssssessssesssasesosresssiset sesstosssssesmasisnssesssmsssnrenseeesemsosessssesmsssses 24

ACCURACY TESTING: 25

ACCURACY TESTING = oottt ettt ab e evem e et ese s 2 ae e s eas s aee s se5 21 et e e ras s emesestemessseerenereeneeesesaemsaeeeeasmn s oo oo 25

TLWI1530U - Group Size & POEat 100 YAIS: ....cvuuivvimereiieniinisiinisens s sessins ess s as s ot b b ssesaes s ses st sasasssssssssnssatssttonsossecennes oo 25

ENVIRONMENTAL TESTING: 26

TEMPERATURE TESTING ~ .
TLW1530X - Hot Function Test: ...
b TLW1530Y - Cold Function Test:

TLW1530AA - Heat & HUMIAILY TESE: c...ocooo oot anesaese e eesss s ss s s st s s ekt oo oee oo 29
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ABUSIVE TESTING 30
IMPACT TESTING ~: .....ooomveiieaeerneeeeseeesieesssesesaseee s saeas s e st s s be £ £ R8240 sttt 30
TLW1530AB - SAAMI Jar-Off Test:........veeemevirssesmsinee e R R 30
TEWI1530AC - SAAMI ROALON: w..ocvvvrerscvieenserssnnie s ssscsssssssssssseses . OO 31
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TLW1530AE— Extended SAAMI Jar-Off Test: (for [nformation anly): ..
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TLW1530AG — Extended SAAMI Drop Test: (for INfOIMAtion ONLY): ..e..ewusivereuereimciarsesisorssrresssesinssestssssesssssossssssssssssmsismssnesesmssssssarsssassasesene 36
INTENTIONAL ABUSE : ...ucooveasueereeeineeesonscinssi s ensssissas sssssssssssassaseessasie b sesses s snsssssssssssssssensasssssnsessssssssssnsessnsassassossossesessasassssons 37
TLWI1530AH - Obstructed Bore Test: .......... .
TLWI1530Al - High Pressure Test:................
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M/710 Magnum
DESIGN ACCEPTANCE TEST PLAN - DAT #1

Introduction:

G'Hil lL;

A new version of the mode] 710 rifle will be tested. This version will cons;st ﬁf nﬂeslwl‘th moa;fﬁé o
receiver inserts and equipped with “extruded tube receivers”. The followmg“ 1Bers'”§ml]
tested: four (4) .30-06 Sprg., four (4) .270 Win., four (4) 7mm Rem, Mag., :{ﬁd thre&{3) 306’5?111&% Mag

rn

Upon successfully completing the proof test 1nclud3mg #if sy Sifsec ted toa iﬂO proof endurance test, a

200 round per rifle jack-function test is planned for, the ° -S-rlﬂggamp;e to dbtgrmme the probable malfunction

st 3 ho‘ ‘from the shoulder (standmg position) in the long range. These tests are

conductg‘éﬁ’ﬁ) cori mi‘ at &4 a’lﬂa“ functions as intended when shot in the same manner as would be expected

s -Li' 4

‘B Sgl; by the ogstomer

aﬁeus lﬂ%pectlon points and safety reviews are scheduled into the test program.

Ll

B P Aﬁer Measurements, preliminary proof and function tests, the rifles will be subjected to a standard
:g;@» 3
battery of rifle test procedures, to include Accuracy, Extended Function & Endurance testing, Environmental,

and Abusive testing.
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6 Remmgt@n Arms C@mpany Inc.

RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING RoAD

Initial Tests, Measurements and Inspections:

INITIAL INSPECTION -:

TLW1530A — Out of Box Inspection

P -‘.

All test samples will be inspected upon arrival at the site. Boxes will be opened and the, éenal nmpbers

mm_#ese- a
e

P e
3 Ty

3 shouléhr The chamber bolt face & locking lugs on both the bolt and the receiver will be inspected for the

£FIT
kphi‘eéence of dirt or debris. If dirt or debris that could affect headspace measurement is present then these areas

of the firearm will be cleaned before using the gauges.

Method:

« Graduated headspace gauges (if available) will be used and the headspace (i.e. belt) measurements will be

recorded to the nearest .001” increment as indicated by the gauge. The appropriate chamber drawing LB-
b XXX will be used for referenced chamber dimensions.

The headspace measurements will be recorded to the nearest .001” increment as indicated by the gauge.
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315 WesT RING RoAD

|« If the measurement is taken at the start of the test then headspace should be less than or equal to Min. +
.005".

« As the test progresses, headspace will be taken at each “Safety Inspection” scheduled in the plan and, in
addition, at each “Clean & Inspect” activity scheduled by the plan.

« The readings for each firearm will be recorded on the “Daily Test Data Sheet” to be kept with each firearm
in the accompanying data packet.

« For any firearms where the headspace is changing at each inspection point the firearm will be withdrawn
from test and examined for the cause.

« In no case will any firearm in the test program be allowed to continue test if the headspace;‘ 5

.007” after initial proof test.

Data Required:

« Rifle serial number .

« Headspace measurements for each sample

&

blow-u;;a!ﬁoom sﬁ’pg“
a d%tlo;% firing tgéks ;
,,ﬂBefdrb péc‘)of testing the firearm should be inspected for:
» Barrel Obstructions

. Bore and chamber are free of grease or oil and other debris.
For fully assembled firearms, one definitive proof cartridge should be fired in each firearm. Definitive
proof ammunition is to be used in accordance with the “Handling of Ammunition™ procedure defined in the

SAAMI Technical Committes Manual, Volume HI, Section 11, Page 2410 as follows.

a. “Cartridges to be tested should be placed in a vertical position with primer end down

in a recessed holding block.”
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- RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING RoAD

b. “....a cartridge should be lifted vertically from the block. It should be rotated
slowly, end over end, in a vertical plane through 360° pausing momentarily when the
powder is at the bullet end and again when the powder is at the primer end.”

c.  “The cartridge is then rotated slowly, a minimum amount to enter chamber, keeping
primer end in lowest possible position until inserted gently and carefully into the
chamber.”

d. “The cartridge should be seated in the chamber as far as practicable with the fingers.
The bolt or breech mechanism should be closed gently in order not to disturb the ‘
position of the powder in the cartridge case. The object of this method of handlin@;'

&
Y R :
T{3‘-‘%2iii"ﬁécord headspace before proof testing (see previous procedure “TLW15304 — Measure Headspace.”)

e After firing the proof round, the firearm will be carefully examined to determine if any damage to the
product has occurred due to exposure to the proof pressure. This inspection includes:
¢ Visual inspection for damage,
. Damaged receiver or bolt, especially the locking lugs on the bolt or the barrel
« Bulged chamber or bore; split, cracked or otherwise damaged barrel,
« Broken stock,

‘ . Any other part subjected to the proofing stress, which can be visually examined for damage.

« Any “suspicious” areas should be submitted to magna-flux inspection before proceeding.
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- Remington Arms Company Inec,
.. RESEARCH 8 5?5553?57’:555%'““ CENTER
- & Magna-Flux all bolt heads after Proof.
o The fired proof cartridge should be examined to determine that no firearm fault has introduced cartridge
failure, such as:

+ Expanded cartridge head.

» Excessive roughness, rings, or bulging, which would affect extraction.

« Beginning separation or material stretching in front of the case head indicating excessive headspace

or excessive pressure as stated above.

. Ahy cartridge case failure indicating a firearm fault.

pressure gases may have vented into the action where other damage to com

1t may 1ndlcé’se that tﬁiﬁ; ffrearm was not

« Take note of any indication of significant gas Ieakage 1f presan

wouldfrequlre re-proofing,

’ *Mh °§ﬁt'h a center punch to indicate that it has been proofed.

« After proof, if the firearm passes the inspection and headspace has been measured (see next section of test plan),

stamp the firearm on the barrel with an authorized Remington proof stamp. Locate the proof mark on the

t rear of the barrel in the specified location for the Remington proof stamp. DO NOT STAMP if the
headspace exceeds Min + .007”.

« Because of the higher pressures involved in shooting proof cartridges, adequate precautions, both
mechanical and procedural, should be taken to protect personnel performing the firearms proof testing. To
b this end, the fircarm should be securely mounted, completely shielded from the operator and firing

accomplished by a remote control method.
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Remington Arms Company Inc,
’. RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING RoAD

Data Required:

e Rifle serial number

¢ Record and note any headspace growth and the corresponding round level.
e Record significant gas leakage and/or firearm damage.

e Record any case damage or other ammunition related malfunctions.

r,,
JEL-

e Record any damage to the firearm resulting from the proof test. Document with Photograph&as neccégary

F

TLW1530D — Re-Measure Headspace after Proof

resence of dirt or debris. If dirt or, ngr:lﬁ that:

,.\s'

of the firearm will be thorough}y cleaned bé,fore usin th;é gauges

.:E - 11"

after proof, the growth of the headspace is more than + .002” from the pre-proof condition, then stop and

review the results with the test manager before continuing to the next phase of the test.

« In no case should the measuremenE for headspace after initial proof test be greater than min. +.007” for a
new firearm.

« If at any time during the test program the headspace exceeds a maximum of Min. +.007” do not continue to
fire the rifle, tag the gun with a label reading “Do Not Shoot This Firearm — Exceeds Maximum Allowable

P Headspace™ and return the firearm to the Test Manager for disposition.
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. Data Required:
« Rifle serial number

e Record and note any headspace growth and round level.

FORCES —:

TLW1530E - Measure Firing Pin Indent:

a3z

holdg tinto.h

reiatlve to the extractor position.
3&;@ vgﬁ i

forward position and then rotate down being sure that the action locks fully.

trigger until the firing pin releases.

e Leave the crusher in the holder and place under the dial indicator.

e Record the dial indicator reading to the nearest .001”.
J.R.Snedeker Page 10 of 38
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The firing pin indent will be measured for each of the sample rifles using SAAMI qualiﬁe sgopper
e

& Fr i
’ "%E?eii?sg;ar%ﬁllly, Witlfg'gihé'ﬁg}m held so that the muzzle is pointed down toward the floor, gently insert the crusher

e chamber, being sure that the extractor clearance cut on the crusher is properly oriented

While maintaining a firm hold on the bolt handle, gently, and slowly ease the bolt forward to the full
e Holding the firearm in a horizontal and level position, and pointing the firearm in a safe direction, pull the
e Carefully open the action and remove the crusher holder, being careful not to drop the copper crusher.

Po Move the crusher holder so that the point of the dial indicator finds the deepest portion of the firing pin
indent

i
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RESEARCH & DEVELOPMENT, TECHNICAL CENTER
315 WEST RING ROAD

b " Remington Arms Company Ine.

. © Repeat procedure two more times and record the dial indicator readings using a new copper crusher for each
trial.
¢ Each firearm sample should have three readings that will be averaged.

¢ Record all three readings for the data file.

Data Required:

¢ Rifle serial number

{ ® Each of the three trial indents

¢ The calculated average indent by rifle.

e Any determination by the review committee to accept average indents less than DO17E

The Sear/Trigger Engagement will be me#stited. Fhe. m’holunt &:ﬁ-engag"g‘&ent must be measured between
and .025” measured with the bolt ifthe fully closéd : o8

QZO”

b *M“%ear and the trigger.

Method for measuring Sear Lifi:

¢ Remove the bolt from the action.

o Place the Safety in the “Off-Safe” (i.e. “Fire”) position.

e  With the action held ﬁrmly in a horizontal posmon pre- -load the sear in the downward pos1t10n usmg a small

screwdriver and w1th a d1al mdxcator zeroed on the top of the sear, gently rotate the Safety to the “On Safe”

’ position
. ¢ Record the amount of vertical movement of the sear.
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Remington Arms Company Inc.
._ RESEARCH & DEVELORMENT TECHNICAL CENTER
315 WEST RING RoaDp

e Minimum sear lift is 0.006”. ]

Data Required:

¢ Rifle Serial number
e Record Sear/Trigger Engagement

¢ Record Sear Lift

TLW1530G - Measure the Sear/Firing Pin Head Engagement:

Method:
« Use dlgltal height gauge and one-tenth dial indicator attachment

i
-g—

“‘E'Re tall the bglt assembly and close over an empty chamber.

2 %
g* . US? p'lhgauges to measure the gap between the receiver and the bottom of the firing pin, record the gap
ilﬁ: ;. e

By g?%%ﬁﬁth.

o Subtract the gap width from the indicated measurement and record as the firing pin to sear engagement.

Data Required:

¢  Firearm serial number
e Measurements for Sear/ Firing Pin Head engagement
¢ Record Testers’ Names

e Record TLW Number
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RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD

ﬁ

®

TLWI1530H.- Measure Trigger Pull Forces:

Method:

Data Required:

’%ﬁeg“Safe On” position on each trial. Record all three readings. Average each of the three sets of readings in
each direction for each test sample. These measurements are for information only. A minimum of 1 1b. force

in either direction will be assumed as the reference criteria.

Method:

J.R.Snedeker Page 13 of 38 06/18/04
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Trigger pull (the force and displacement required to manually operate the trigger)

Trigger pull is to be performed to the SAAMI standard; horizontal pull at the center of the finger radius of
the trigger using the Test Lab apparatus designed for taking this measurement.
Use the 1-10 Ib. Chatillion Force digital force gauge or the Dvorak Force Measurement System. $

Force is measured parallel to the bore with the stock assembled to the action.
Three pulls are to be taken on each sample rifle and the results averaged.

The average force for the three trials must be between 4.0 Ib. and 5.5 b3 '

)
3
g,

Rifle Serial number

All three data points for each tnalmﬂé;?

trlals Record all three readmgs for each fircarm. Repeat the test, this time pushing the Safe to

Use vise or other adequate device to securely hold the rifle for this test.
Use the Chatillion Digital Force gauge (0-10 Ib. range) with the disc point or the “v” shaped point. Use the
same tip on all subsequent trials.

Make three trials in each direction for each sample.
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Data Required:

TLW1530J - Measure Bolt Lift and Bolt Clesing Forces :

COMBIBENTIAL

R@mmgmn Arms C@mpany Inc.

RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD

Average the results of éach of the three trials.

Rifle serial number
Each of the three readings for each direction on each sample

The average of each of the three sets of readings

<]

':?.

°

these forces will be taken with the chamber empty and then repeated, tlus:&.ti_g(me w

chamber. There is not a specification for these forces and the readittg

AL E

“m“g’i‘ake three readings for each gun in the sample.

J.R.Snedeker Page 14 of 38 06/18/04
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i

new: ,!dummyr round%m the

¥ mf(;ﬁflnaf” fon only.

the fixture to the bench if 11 already sacurely ﬁxcd;‘m place) locate the hook of the force gauge at the point

s) .{il
ahg o

straght up amt' pevbendxcﬁ%ar to the bore, measure the force required to open the bok.
Loc?é ﬂle ﬁrqgrm llll a horizontal position, using the trigger pull holding f{ixture, (i.e. shooting position)

-----

g the measurements.

Record all readings.

Repeat the procedure only this time rotate the bolt closed by pulling downward on the bolt handle,

Note that it may be necessary to start the bolt closed by hand. A forward force may have to be applied on
the bolt handle before bolt closing can be started so the firing pin head is depressed sufficiently to clear the
notch and can then start up the cam surface of the bolt as the firing pin is cocked.

Repeat the above procedure this time with a new, unused dummy round in the chamber.

ET08306

Confidential - Subject to Protective Order
Williams v. Remington



CONEIPENTIAL

R@mmgmn Arms C@mpany Inc.

- RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD

" Data Required:
¢ Rifle serial number
e Each of the three readings taken for each of the 4 states for each test sample

¢ The average of each set of three measurements per state

TLWI1530K - Measure Magazine Spring Force:

The force produced by the compression of the Magazine Spring in the box with the follower Eéttached

will be measured. These measurements will be taken for information only. There is no spec1ﬁbat.10n cdtgrently

defined for this characteristic.

Method:

Chatt atihi D1g1tai Force Gauge (0-10 1b.

‘K{»h;,'a;

. range). Use the disc probe (2 ” dla) on |

4

: ,I,iZeré;force gaﬂg 8gam 1f ni€cessary.

. ‘ Low‘@ﬁithe

S @ ;
Wil e Logwer the gauge another 1.0”. and take the spring force measurements.

at@e 0.300" and take the spring force measurements.

' F %:wgifake the force measurement at this depressed location of the spring.

e Repeat procedure two additional trials for each box.

e Average the 3 trials for each box and at each measurement location.

e There is no established criterion for this measurement and the measurements will be taken for information

only.

Data Required:
. Force Measurements taken on each trial per box at each of the measurement locations.
e The Average Force measurement per box.
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R@mmgmn Arms Company Inc.
Q‘ RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD

- ¢ The serial number of the Chatillion Digital Force Gauge used for the procedure.

TLW1530L — Safety Operation (S.A.A.M.L)

This S.A.A.M.L required test measures the operation of the manual safety to determine if the force
required to move the safety from the “safe” to the “fire” position is less than 1 Ib.. In addition, an examination
of the safety is made to determine if the “fire” and “safe” position of the safety are clearly discernible to the

user. Finally, a 40-1b. load is applied to the trigger from several directions with the safety in the “on” 01: “safe”

position to determine that the mechanical operation of the safety is not impaired.

e Finally, lock the rifle securety? ina hotd,mg .devwe ,ahd pi‘oceed to apply a 40-1b. load to the trigger. Place
12" gy

the Chatillion 50. Ib. gauge v’;;aféh in eaaph of?dﬁr locations from the front (or as close as you can get from

i

" : tng%ﬁr ﬁrst from the left side and then from the right side in turn and apply a 40-Ib.
ioad"’“%n each §§>phcaﬂon of the 40-Ib. load, placement of the load should be at about the center of the ﬁnger
aﬁ.gm_z» v;ﬁé trlgger with the safe in the “on-safe” position and the rifle pointed in a safe direction. Gun must not fire.
Push the safety to the “fire” position. Gun must not fire when the safety is moved to the “fire” position.
Finally, with the rifle still pointed in a safe direction, pull the trigger, the firing pin must release to the fired

position.

Data Required:
| e Rifle serial number

b Measurements of Trigger pull, engagement, over-travel and trigger/trigger guard clearance before and afier

loading,
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Remmgt@n Arms C@mpany Inc.
QT RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD
¢ Note that the rifle “fired” or did not fire when the safety was pushed to the “Fire” position.

* Note that the rifle did “fire” when the trigger was pulled.

TIL.W1S530M — 40 Ib. Trigger Pull Test (Remington Test)

This test is conducted to determine if the safety mechanism will release the trigger mechanism and cause
the firearm to discharge if the shooter pulls the trigger intentionally with the safety in the “On-Safe” position. In
addition, sufficient force is applied to the trigger with the safe in the “On-Safe” position to assure:that the

Ha‘

trlgger dimensions will not change thereby affectmg trigger/sear engagement Prior to start ofkt;e t verify that

3&.@» §f§E EXTREMELY CAUTIOUS TO STAY CLEAR OF THE MUZZLE IN
CASE THE FIREARM DISCHARGES THE PRIMED CASE.

¢ Remove the load from the trigger.
o Place the muzzle in the small snail bullet trap.
® Move the Safety to the “Fire” position, the rifle must not discharge.
* Rotum the Safety to the “On-Safe” position
» With the muzzle still located in the small srtztil bullet trap, pull the trigger, the rifle must discharge. Extract
b the shell case.
o Remove the rifle from the small snail bullet trap.
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Using the plug gauges measure the minimum clearance between the rear of the trigger and the inside rear of

L

the trigger guard.
¢ Re-measure the trigger pull, engagement and over-travel to insure that they have not changed from the

beginning of the test.

Data Required:
¢ Rifle serial number

¢ Measurements of Trigger pull, engagement, over-travel and trigger/trigger guard clearance before and after

loading.
* Note that the rifle “fired” or did not fire when the safety was pushed to the “Firg? p (
¢ Note that the rifle did “fire” when the trigger was pulled.
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b Remington Arms Company Inc.

FUNCTION & ENDURANCE TESTING:

FUNCTION AND ENDURANCE TESTING —:

TLW1S30N - Basic Jack Function Test (to 200 Rounds):

source of the problem andf@ngﬂ%eermg wffL pro,{v'd

report No major m@chamcxil faﬁpres are allowed in the test sample. Ma_]or mechanical failures are defined as

L oma? uszgn of thls §e the ﬁreaxms will be carefully examined for signs of excessive wear, especially with

i

% respect tcﬁthe lagffc components Competitive ammunition will be included in the test rounds.
% g s

i

Hh P

_Check each rifle for the presence of the proof stamp(s) — do not shoot unless the stamp(s) are present.

e Check each rifle for headspace

e Draw ammunition from stores — See test manager for ammo types to be used for this test.

¢ Each tester to have five rifles for test at any given time.

¢ The muzzle of each rifle will be inserted into the shooting port and the rifle placed securely in the test jack
before the rifle is loaded. T

' Load the four rounds into the nifle, one in the chamber and three in the magazine; do not shoot single shot

by hand-feeding single rounds into the chamber.
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w‘g» éf)ate of test firing
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Push the safe to the “fire” position; be sure that the barrel is far enough within the porthole so that the
muzzle will stay in the port when the rifle recoils. If there is any question, re-adjust the jack into a better
position.

With the lid on the belly protector closed, fire the first round in the chamber, listen for any off-sounds, and
be alert for any other unusual behavior.

Open the bolt; eject the spent round, note any extraction or ejection problems.

Close the bolt to load the first round from the magazine into the chamber, note any feeding or stemming

problems.

Continue to fire the remaining rounds in the magazine until the last round is fired.

.....

,,,,, iwgiqg;(r-?'-‘?*‘

9

etltlvé%actlon

Push the Safety to “On Safe” position, the safety will be pushed to the ﬁre

::ar;éﬁllly fo‘f the presence of any live

“iak =)

be used, if necessary to, codl.the mgld -af th A hambbr area 1f the rifle is excessively hot from firing.

s) ﬁﬁ; *

it
Tgbter s name

The TLW#

The ammunition, by manufacturer, used for the test with the ammo lot code number of the rounds actually
used.

Any malfunctions noted or other unusual items of note. Record ammunition manufacturer and lot number

for each malfunction observed.
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TLW15300 - Basic Shoulder Function Test:

To get an early picture of the product’s functional capability from the perspective of the customer, a 20
round per rifle shoulder function test will be conducted to evaluate the potential for feeding problems. These
malfunctions may be different from those noted in the jack test due to shooter reactions to recoil potentially
affecting round position in the magazine box. The test will be conducted in the long range shooting from a
standing position. _;.*-

All malfunctions and any unusual behavior will be noted on the data forms. The overaﬂ“average% of all

! ":‘-. }p‘igi
number of rounds being fired. No major mechanical failures are allowed in the e§; sampfé Mak)or meéﬁaﬂlcal

ith sgagmple t&'?i'ls and;ér’g rg‘adily available

e When ready to fire, the tester should stand in the doorway of the long range and when firing should be

careful to keep the bullets in the center of the range to prevent damage to shields, lights, etc.
e Load the four rounds into the rifle, one in the chamber and three in the magazine; do not shoot single shot
by hand-feeding single rounds into the chamber.
e Push the safe to the “fire” position,
" e Fire the first round in the chamber, listen for any off-sounds, and be alert for any other unusual behavior.

' Open the bolt; eject the spent round, note any extraction or ejection problems.
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- & Close the bolt to load the first round from the magazine into the chamber, note any feeding or stemming
problems.
» Continue to fire the remaining rounds in the magazine until the last round is fired.
¢ Push the Safety to “On Safe” position, the safety will be pushed to the fire position at the start of every four
round trial and will be pushed to the On Safe position at the end of every four round trial. The effect of the
action of the safety lever on the trigger assembly side-plate needs to be determined.
e After firing ten rounds the rifle will be checked carefully for the presence of any live ammunition and if
empty will be placed in the cooling rack. The safety will be in the “On Safe” position and the bolfgwﬂl be
"‘of the

unlocked and fully open at all times. Compressed air may be used, 1f necessary to cool ﬂle 'nsnd'
chamber area if the rifle is excesswe]y hot from firing,

o All malfunctions will be recorded on the data sheets.

Data Required:

o Rifle serial number
'0 Tester’s name
o Date of test firing
The TLW#

TLWﬂSSOO Extended Function & Endurance:
{'jg L 55
iioed

This Extended Function & Endurance test will be shot to determine an estimate of the product’s
expected malfunction rate over an extended period of shooting. For purposes of definition, a component failure
will be one that prevents (or could prevent) the ﬁrealm from functioning as intended. These are failures that can
be fixed relatively easily by the simple replacement of a part such as could be done by the gun owner using only
51mple household tools. System fallures are deﬁned as failures of a major nature the extent of whlch would

require specialized tooling or methods to repair not normally ava11ab1e to the average gun owner. Such a repair

.ould be most likely made by a qualified gunsmith or by return to the factory.
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This Extended Function & Endurance Test will be shot in the Remington test jacks (heavy
configuration). The covers on the “belly-protectors” will be down and in-place for each test shot. Careful
monitoring of each test gun is essential to evaluate the malfunction rate for each firearm.

Each rifle will be shot no more than 20 rounds before being put aside for cooling. Compressed air
applied to the inside of the chamber will be an acceptable method to assist in the cool-down process.

The test will be performed according to Remington’s standard endurance test procedures for centerfire
rifle. Rounds for this test will be shot according to the attached schedule.

Records all instances of malfunctions and failures, and replace parts when they become unseryiceable

noting the round level when they were replaced

round count accurate,
Method:

o 'g:linstru¢fons, and re-assemble. Record

.
Taﬁpyh"éﬁfﬂow the rifle to cool between cycles. One cycie is 20 rounds fired. The use of forced air to accelerate
cooling of the barrels between firing trials is permitted. The air should be directed from the chamber toward
the muzzle to prevent it from washing the lubricant from the firearm's action.
o Cycle the safety from fire to safe every 4 rounds, from Safe to Fire at the start of the four round cycle and
from Fire to Safe at the end of the 4 round cycle.
e After 500 rounds, disassemble, inspect, clean and lubricate the entire mechanism and take all required

measurements.

P The Standard Remington Jacks (using the heavy configuration) are to be used for this test.
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| Data Required:;

¢ Rifle serial number

e Tester’s name

e The Test Jack Identification

o TLW#

e Date of actual testing

e Headspace after the 500 round intervals.

e Malfunctions per ammo type, breakage, and replacement parts used.

e Any failure that requires the gun to be removed from testing completely.

e Notify management of any unusual events or malfunctions immediately.

e Any firing of the firearm without the trigger being pulled.

e Record ammunition lot code information as it is used throyg};\o&":"

P!‘WISSOR - Clean Rifles and Inspect:

1ol 12,% msﬁﬁector w111%$
| well as ﬂiﬂ anyth;ég suéh as cracks or deformed material that mnght present a safety concemn. Photographs will

[
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ACCURACY TESTING:

ACCURACY TESTING —:

TLWI1530P - Group Size & POI at 100 yards:

P
cv?s

bt oF equal to .the sizes per the attached.

4 Shot Groups | 5 Shot Groups

TBD

TBD

fF%@@gﬁgﬁé&‘tify the ammunition selected for muzzle velocity and pressure.
e Cycle the safety from fire to safe every 5 rounds.

- Data Required:

Measure group sizes center to center

o Record takedown screw torque

J.R.Sncdeker Page 25 of 38
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e Fire three, 5-shot groups at 100 yards, using a 36 power scope for each ammunition type selected. Prior to

beginning of the test, clean the bore and shoot 5 “fouling” shots to seat in the rifle.

¢ Accuracy should be shot from a recoiling rest. Shoulder shooting is acceptable but not the preferred way.
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- ¢ Record make and identifier of scope

e Record ammunition type used.

¢ Record ammunition lot numbers used during the test
e Record and label any fail-to-fire ammunition.

¢ Record any malfunctions that occur during the test.

ENVIRONMENTAL TESTING:

TEMPERATURE TESTING —:

TL.W15308S - Hot Function Test:
b This test evaluates the effect of extreme high

Method:
o Condition test ﬁrealm aﬁd I {
s fempefatur" hof 120 degrecs F. (or as close to 120 degrees F. as the equipment can be

. ;Fire 20 rounds of ammunition in the test rifle from the test jack. After firing all 20 rounds, return the
v rifle to the chamber. Wait 2 hours and repeat the procedure, 20 rounds at a time, until all 100 rounds
have been fired.
« Do not perform maintenance during the 100 round cycles.
« Cycle the safety from fire to safe every 4 rounds.
« The tester should wear gloves to protect his hands from the hot metal.
e After 100. rounds have been fired. through each firearm, remove the fircarms from the conditioning

chamber, disassemble, thoroughly inspect, clean and lubricate.
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Data Required:

¢ Record temperature and exposure times
e Record all malfunctions.

e Record damage noted during inspection

¢ Record all necessary maintenance actions performed

TLWI1530T - Cold Function Test:

Method:
e Condition the firearm and 100 rounds of ammunition: 7

. 20 degrees F.

have been fired

e Do no,t«perfdm‘l n@ln*cegame dﬁnng the 100 round cycles.
it
i :g;lyclﬁ the safel.f

ﬁ'b{ﬂ fire 15
Aﬁer@ggo

B i RIS

53 dlsgé'ssemble thoroughly inspect, clean and lubricate.
LY :cvsr

i

i safe every 5 rounds.

it ﬂs hdve been fired through the firearm, remove the firearm from the conditioning chamber,

Data Required:

e Record temperature and exposure times
e Record all malfunctions.

e Record damage noted during inspection

Record all necessary maintenance actions performed
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TLW1530U — Thermal Cvcle Test:

This test evaluates the effects of large temperature changes due to expansion and contraction
differentials of metallic and non-metallic components used in the Model 710. The sample rifle will be
alternately cycled between a temperature of 120°F. and -20°F. for at least 3 complete cycles, brought back to

ambient temperature and test fired in the test jacks for 200 rounds to evaluate both function and safety related

characteristics.

Method:

-
wid I
2 !|

¢ Shoot sample rifle in test jack to determine rifles malfunctlon chaggctenshcs and ate

Do not clean rifle

;4R epe;at this cyc f ra minifnum of three complete hot and three complete cold cycles.

il o Al théibo
2 "ﬁ?
g s;t‘ angblent temperature — a minimum of six hours.

_L@%‘on of the final cycle (the heat cycle) remove the rifle from the chamber and allow cooling to

tmhﬁetum the rifle to the test jack used at the start of the test and fire another 100 rounds recording malfunction
types and rates.

e Remove the action from the stock and examine the rifle for any obvious signs that the thermal cycling has
affected the parts with special attention directed at the metallic and non-metallic interfaces. Look for

cracked parts and for signs of material creep.

Data Required:
. Rifle serial number

e Cycle time for each test condition
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e Temperature records throughout each cycle. Use the chart feature on the freezer and a temperature-

recording device for the chamber.

¢ Malfunctions type and rates both pre- and post thermal cycles.

e Observations made on cracks, creep or other noteworthy items.

TLW1530V - Heat & Humidity Test:

This test evaluates the effects of high heat combined with high humidity such as might be found 1n some

shooting environments.

Method:

e Shoot the firearm after removing from the environmental test cabinet i

e Store the gun and ammunition for a minimum of six hoursﬂt a t@gnpccr t .I
Humldlty

b Shoot 100 rounds and record all malfu‘nct“!'jns or oth?;:r

R
.'r
;!9 o

W ‘fi

% ‘duhng the 100 round cycles.

ik

'&ycl‘% the safet gfrom fire to safe every 5 rounds.

}“J

ge- . Aﬁam' mﬂrrmfnds have been fired through the firearm, disassemble, thoroughly inspect, clean and lubricate.

s
Data Required:

e Record temperature and exposure times

e Record all malfunctions.
e Record damage noted during inspection
e Record Testers’ Names

- o Record TLW Number.
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Fmple of six firearms.

ABUSIVE TESTING

IMPACT TESTING —:
TLW1530Y - SAAMI Jar-Off Test:

Method:

4
£y

ugggw 5

hard surface with the firearm in a condition of maximum readiness.

@OMMDFMFMI&

Remmgton Arms Campany lnc

RESEARCH & DEVELOPMENT TECHNICAL CENTER

315 WEST RING ROAD

The objective of the jar-off test is to simulate the abusive impacting (bumping) of the firearm against a

condition, the firearm shall be capable of withstanding a jar-off shock equivalent to being dropped from ’ _height

;)gng ﬁropped from a height of twelve inches onto a 85+5 Durometer, Shore A,

_ thlck ‘backed by concrete. The mat and concrete shall be large enough so that when

beemeasured from the test surface to the lowest point on the firearm. As an alternate to free dropping, other
methods may be substituted if they provide equivalent impact characteristics.
discharged following the drop and a fresh primed cartridge re-chambered prior to the next drop. A “fresh”
firearm may be substituted into the test at any point.

o The firecarm or firearms shall be dropped in such a way as to strike the rubber mat surface once in each of

the following attitudes:
. Barrel vertical, muzzle down.
. Barrel vertical, muzzle up.

. . Barrel horizontal, bottom up

With the firearm in the ready to fire

i

;.%,;\

The primed case shall be

o Barrel horizontal, bottom down.
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3 Barrel horizontal, left side up.
. Barrel horizontal, right side up.

¢ Tests shall be conducted with the trigger pull force set at the minimum force specified, with engagement set
to the minimum specified, and with the firecontrol lubricated per the owner’s manual.

¢ The test shall be conducted with the magazine or clip fully loaded with dummy cartridges and inserted in the
firearm.

¢ Parts breakage or other damage as a result of drop testing does not constitute failure as long as the empty

primed case does not fire and the firearm can be unloaded safely after each drop. More stocks are yequired

continuing test.

Data Required:

¢ Record engagement and trigger pull.

aﬂﬁaéf“ thick 85 Durometer (Shore A) rubber mat backed by concrete. Trigger Pull weight will be adjusted to
minimum specification. Sear engagement will be set to minimum. Magazine capacity will as well be
according to SAAMI procedures. The firearm shall be tested (dropped) on both the right and left sides. After

each rotation, the primed case will be discharged to insure validity of test. Six Rifles will be used for this test.

Method:
e With the firearm safety in the SAFE state, the fircarm shall be capable of passing the below test criteria
P when allowed to fall freely from an upright position with its butt resting on the surface of a 85+5
- Durometer, Shore A, rubber mat, one-inch thick backed by concrete. The mat and concrete shall be large
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enough so that when the gun falls it will come to a rest without interference within the perimeter of the mat.
The firearm shall be tested so as to fall once on its right-hand side and once on its left-hand side. The primed
case shall be discharged following the drop and a fresh primed cartridge re-chambered prior to the next
drop. A “fresh” firearm may be substituted into the test at any point.

e Tests shall be conducted with the trigger pull force set at the minimum force specified, with engagement set
to the minimum specified, and with the firecontrol lubricated per the owner’s manual.

e The test shall be conducted with the magazine or clip fully loaded with dummy cartridges, inserted in the

firearm.

accordance with this procect’c"e
¢ 5!'.,] _5% m

Record round leve] on thb ﬁr@i”m

: 'w111 simulate abusive dropping of the firearm from a distance of 48 inches onto a I” thick, 85-
Y “ﬁﬁrémeter (Shore A) rubber mat backed by concrete. Trigger Pull weight will be adjusted to minimum
specification (4 Ib.) The Trigger/Sear engagement will be set to the minimum specification (0.020”). Test will
be performed according to SAAMI Technical Committee procedures. Magazine capacity will as well be
according to SAAMI procedures. After each series of test, the primed case will be discharged to insure validity

of test. This test will be performed on a sample of six firearms.

- Method:
With the firearm safety in the SAFE state, the firearm shall be capable of passing the below test criteria for
drop testing from a height of four feet onto an 8545 Durgmeter, Shore A, rubber mat, one-inch thick backed
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by concrete. The mat and concrete shall be large enough so that when the gun is dropped it will fall and
come to rest without interference within the perimeter of the mat. The four feet shall be measured from the
surface of the rubber mat to the center of gravity of the firearm. The center of gravity shall be determined to
an accuracy of * one inch by any recognized method for finding the center of gravity of an irregular shaped
object. The primed case shall be discharged following the drop and a fresh primed cartridge re-chambered
prior to the next drop. A “fresh” firearm may be substituted into the test at any point.

e The firearm or firearms shall be dropped in such a way as to strike the rubber mat surface once in each of

the following attitudes:

. Barrel vertical, muzzle down.

. Barrel vertical, muzzle up.

. Barrel horizontal, bottom up.

’ Barrel horizontal, bottom down.
. Barrel horizontal, left side up.

Barrel horizontal, right side u

'é'does not fire and the firearm can be unloaded safely after each drop. More stocks are required
gi&gﬁéﬁxaﬂ the amount of test guns to allow for breakage due to the drop testing. If a stock cracks - replace before

continuing test.

Data Required:
e Record whether or not the firearm fires an empty primed case of its designated cartridge when tested in
accordance with this procedure.

- e Record round level
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TLW1530AB— Extended SAAMI Jar-Off Test: (for Information only):

With the intent to establish design margin this test simulates the abusive impacting (bumping) of the
firearm against a hard surface with the firearm in a state of maximum readiness under conditions more severe
than the SAAMI recommendations. This test will be performed on a sample of six (or the number available

after performing the std. SAAMI tests) firearms.

Method:

ey
__111 be measm;ed frorrirethe test surface to
‘be dlschal‘gged

.: t\ - wl
kA :.\‘- Baggrel honzontal bottom down.

o vﬁarrel horizontal, left side up.

¢ Barrel horizontal, right side up.

e Tests shall be conducted with the trigger pull force set at the minimum force specified, with engagement set
to the minimum specified, and with the firecontrol well lubricated with Rem-Oil.

e The test shall be conducted with the magazine or clip fully loaded with dummy cartridges and inserted in the
firearm.

o Conduct this test at 18 inches, 24 inches, and 48 inches.

. Parts breakage or other damage as a result of drop testing does not constitute failure as long as the empty

primed case does not fire and the firearm can be unloaded safely after each drop. More stocks are required
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continuing test.

Data Required:

e Record engagement and trigger pull

accordance with this procedure.

¢ Record the round level on the firearm
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than the amount of test guns to allow for breakage due to the drop testing. If a stock cracks - replace before

¢ Record whether or not the firearm fires an empty primed case of its designated cartridge when tested in

the firearm.

replace before continuing test.

J.R.Snedeker
TLW 1530

ftoor backei;l b)% concré’te The firearm shall be tested so as to fall once on its right-hand side and once on

ﬁﬂeﬁ-ha;é 51de The prlmed case shall be discharged following the drop and a fresh primed cartrldge

219" Tests shall be conducted with the trigger pull force set at the minimum force specified, with engagement
set to the minimum specified, and with the firecontrol well lubricated with Rem-Oil.

o The test shall be conducted with the magazine or clip fully loaded with dummy cartridges, inserted in

e Parts breakage or other damage as a result of drop testing does not constitute failure as long as the empty
primed case does not fire and the firearm can be unloaded safely after each drop. More stocks are

required than the amount of test guns to allow for breakage due to the drop testing. If a stock cracks -
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Data Required:

* Record whether or not the firearm fires an empty primed case of its designated cartridge when tested in

accordance with this procedure.

o Record round level of the firearm.

TLW1530AD — Extended SAAMI Drop Test: (for Information only):

With the intent to establish design margin this test simulates abusive dropping of the ﬁg%arm in

conditions more severe than the SAAMI recommendations.

Method:

Z&B&"x

¥ w1ll fail and come to rest without interference

,l

b shall be large enough so that when thez,gﬁn st éirgpped
{Ehe ar_op elght shigll

e
u
X

'Fmeﬁsured from the surface of the rubber mat to the

B

grg;wty shall be determined to an accuracy of + one inch by

“fresh” f ‘fearm may be substituted into the test at any point.
Test&?go g(% The firearm or firearms shall be droppexd in such a way as to strike the rubber mat surface
_ oriﬁt:c mﬂ:each"of the following attitudes:

%@:ﬂ»" fBarrel vertical, muzzle down.

e Barrel vertical, muzzle up.

e Barrel horizontal, bottom up.

¢ Barrel horizontal, bottom down.

e Barrel horizontal, left side up.

.« Barrel horizontal, right side up.

o Tests shall be conducted with the trigger pull force set at the minimum force specified, with engagement set

. to the minimum specified, and with the firecontrol well lubricated with Rem-Qil.
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o The test shall be conducted with the magazine or clip fully loaded with dummy cartridges and inserted in the
firearm.

e Parts breakage or other damage as a result of drop testing does not constitute failure as long as the empty
primed case does not fire and the firearm can be unloaded safely after each drop. More stocks are required
than the amount of test guns to allow for breakage duc to the drop testing. If a stock cracks - replace before

continuing test,

Data Required:

e Record whether or not the firearm fires an empty primed case of its designated ca_lrtﬁdg'é:‘"'

accordance with this procedure.

e Record round level on the firearm.

INTENTIONAL ABUSE :

ne of the-?mﬁle rifles will have a rifle bullet driven into the bore to a position immediately ahead of
il the chaup%aé!;u A s't‘andard round, of the same caliber, will be loaded and fired remotely. All testing will be done
: Sﬂgxﬁlptvhgiblow-up room using the high-speed video camera and witness paper. Before removing or otherwise
disturbing the test samples after blow-up photographs will be taken for the record. After collection and removal
of the parts additional photographs of the various individual components will be taken for the record. All parts

and will put in sample bags, boxed and temporarily stored for review if required.

TLW1530X - High Pressure Test:

One rifle will be tested with a high-pressure hand load loaded to an estimated pressure of 120,000 psi.
'w purpose of this test is to determine the extent of damage if an individual does purposely or accidentally

handload an extremely high-pressure load.  Use standard Remington high-pressure ammunition safety
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procedures for these tests. The pressures for the test round will be worked up using various grain size loads
giving pressures below 95,000 psi, (approaching the limits of the transducer gauges.) The grain size load will
be plotted and a curve extrapolated to determine the load expected to produce a load of approximately 120,000-
psi.

All testing will be done in the blow-up room using the high-speed video camera and witness paper.
Before removing or otherwise disturbing the test samples after blow-up, photographs will be taken for the
record. After collection and removal of the parts additional photographs of the various individual components
will be taken for the record. All parts and will put in sample bags, boxed and temporarily stored for rgview if

required.

°
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