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APPROVALS

INTRODUCTION:

INITIAL TESTS, MEASUREMENTS AND INSPECTIONS:

HEADSPACE AND PROOF TLWO0I04 THROUGH TLW0010C:
TLWOQI0A - Mcasurc Headspace
TLWOO010B ~ Proof Test
TLWO0010C - Re-Measure Headspace after Proof .............

FORCES - TLW00I0D THROUGH TLWOOIOK: .......coroeirecrvsimitcecnne s
TLWO00L0D - Measure Firing Pin Indent:... SR
TLWOO!0E - Measure Seat/Trigger Engagement and Scar Uﬂ
TLWO0010F - Mcasure Trigger Pull Forces:

TLWO0010G - Measure Safz OWOIT Forcey,..

TLWO010H - Measure Bolt Lifl gpd e cuss_ing? ces: 16

TLWO010I - Measure Pvi,‘!t;azht[_o3 Sprmg{orc& 17

TLWO0010J - hgeasure Rec’“m F % 'i LT 1L 18

TLWQ\Q}OK h@?&ﬁhLoﬁﬁTlme ............................. 18

WEMGHTS O T/uﬁp odggéom TLW0010L THROUGH TLWODI0O: . erenentns st messesnresee st 20

gy %YLWOOIOL veral: Weight: . . et oeeee e ettt ee ettt et er e et e e eeeeeee 20

: 'ﬂ!.yWOO!ONﬂ%’V:Igh( of Stock AsSEMBY:..e.cvovercneivrerverirens 21
(ggr ﬁTLWﬁ@Wﬁ Weight of Barre} Assembly:... 22
‘i:‘&qsk* ;@ TLWOO0100 - Weight of Bolt Asscmbly: 23
LENGTHS OF MAJOR COMPONENTS = TLWOO10P THROUGH TLWODIOR: .o ooveveoeeeereemreerssoesseesseeseesssesesesssssssoeeesooesereene b7

TLWOOIOP - OVerall LEngthi.. ..o et et sss s cm e e e e e 24

TLWO010Q - Barrel LEnBIN: e 24

TLWODIOR - Lengthof Pu ... .25

GUN CHARACTERISTICS = TLWO0I0S THROUGH TLWOOIOU: oooovo oo oeeeeeeeoeeeeeeeeeseeeeseteeeessesasee e eeese s eesreseeseeenereen 26

TLWO0010S - Balance Point: 26

TLWO0L0T - Drop and Casti.....o.oocovcccce e R
TLWO0I0U - 50 1b. Trigger Pull Test i, 27
FIREARMS MEASUREMENTS - TLWOCI0V THROUGH TLWOOI0Z:.. .29
TUWOO L0V - ChBMBET CaSIuruie et et secmaececascms ot resemsesoesans s secrseam emss s s ecesentsatersaemmsesensessase s enena 29
TLWOOIOW - BOre DIiameler: ......e...ovvevvreemonesrenens R 29
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TLWOOIOX - Groove DIBmMeter: oo e et cecme et ncmease s e ne s resae s seemean s RO 11}
TLWO0O010Y - Twist Rate (.30-06) e et et e ekt ba et e s et maere b s 30
TLW0010Z - Magazine Capacity Test: ...30
FUNCTION & ENDURANCE TESTING: 32
FUNCTION AND ENDURANCE TESTING — TLW00!044 THROUGH TLWOOI0AE ..ot 32
TL.WOO10AA - Basic Jack Function Test (10 200 Rounds): 32

TL.WO0I0AB - Basic Shoulder Function Test:
TLWO0I0AC - Extended FFunction & Endurance:
TLWOO10AD - Clean Rifles and Inspect:
TLWO010AE - Dry Cycie to 5000 Cycles:

ACCURACY TESTING:

ACCURACY AND POI TESTING — TLW0010AF THROUGH TLWOOIO%

. TLWOOQI0AF - Point of Impact: ..
TLWOO0IBAG - Group Size at 100 yards ...

ENVIRONMENTAL TESTING: ......

.42
......... 42
TLWDO!0A! :r@;:id Funch},)n Tz%fc et meeeA e oot eS8 et oo 12
T;‘#“dn\w mmhg;c)éc Tce‘ﬁ ......... 43
ﬁiwoowﬂ{q. “.jt & Hzﬁmcﬂty FUIGHOR TESE: e ettt et ettt s 44
o iy, ug RIS TESTRYG SJLWO0I0AL THROUGH TLWOOI0AN ottt o 45
’( W[QOIQ/?}& Dynamic Sund & Dust Test: 43
H .@f TLWOD10AM - Statc Sand & Dust Test 46
5 TLWOI0AN - Field Debris Testi..... . 49
MISC. TESTS - TLWDOIOAQ THROUGH TLWOQUDAP.........oeeeeeteeeeers e eeeemtere s e etesnseasnsssssasssa et sas e s sss s e sap s cer s anmne 50
TLWO0IQAQ - Rain Test:. " S .
TLWOOI0AP = SOIVENE TESUNG: «erecreereees e sreres et sessscssseasbeasas mans e essssssssas s sesasseseses st sscnsare O |
ABUSIVE TESTING 52
IMPACT TESTING — TLWOQIOAQ THROUGH TLIWODIDAY caoo.ooveeemesmereeereeressveessevseereseseseseesseessesmsasessesesessoss s eoresssns 52
TLWODIOAQ - SAAMI Drup Test:.......... 52
TLWO0O10AR - SAAMI Jar-Off Testr....... ' 54

TLWO0I0AS - SAAMI Rotation Test: ' 55

TLWO0IOAT- Extended SAAMI Jar-Off Test: {for information only.) 56 l
TLWO0OI0AU ~ Extended SAAMI Rotation Test: (for Information only.). — 58
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TLWO0I0AY — Extended SAAMI Drop Test: (for Information only) ..o, 59
INTENTIONAL ABUSE- TLWOOQ]O0AW THROUGH TLWOUTOAY ... evcsimnasv s secsceasentssssameeasecsseossemreesesns OO
TLWO00I0AW - Pierced Primer Test: ... .60
TLWOOI0AX - High Pressure Test: I 61
.61

TLWOOIDAY - Obstructed Bore Tesl:
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M/710 Design Acceptance #1 Test Plan

Approvals

r‘b

i

g‘.

e

A meeting was held on 7 March 2000 to discuss the scheduled M/710 DAT #1 !ccst T}rd pu{posc‘}afgtnﬁ -

meeting was to define the test requirements for this Desngn Acceptance TesLLBAFT ) sche‘.ﬂulecf}a B’f&ﬂ%{;} eﬁ"‘

.....

‘,1:

evaluation. ;
The following people-‘pav% rc‘ﬁcw'ﬂd thls ddbume&fr d agrcc to this DAT #1 test protocol.

=t SRt
Dale Dg;mér’“—

_@;ﬁ@zb ‘%:search % Tfechnology
¥

A\l

i
’L Scott;}*“ranz / Jim Snedeker

£57 -
WP i Test & Measurement Lab

Danny Diaz / Michael Keeney

Firearms Development
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M/710 CENTERFIRE RIFLE
DESIGN ACCEPTANCE TEST PLAN - DAT #1

Introduction:

& v 83 L
This test is desngncd with the assumption that not all of the sample test  gupgt wnifrbc aVﬁJl 'iiget Ekpﬁxﬁé‘

vrt

d, foTdest :'4 later Fme ﬁotﬁ sample sets are
considered to be integral parts of the complete Design A&teptance.:{kslﬁon‘;@dure ®

The samples have been divided based’ J&'&Qm[%sUmates of sample delivery as follows. Rifles
designated Al to AlS are the ﬁrsglﬁairfpleicxpecte&’-to bc ;ubn"iittcd for test on or about the 13* of March
(2000) with a second group e@écted@n aboutrmd N;g\y (20"00) which will be designated as B! to B30.

When sucqegsfully EOHMng the proo?"tést series, a 200 round per gun)ack function test is planned for
the mmal jﬁﬁﬂc sdrtlpfe ) a‘{gnci@b determine the probable malfunction rate and determine if the expenditure of
.,Euéthcr’ﬁmounts df ar%';muémﬁ;*{ is Justxﬁed by the performance of the product. Upon passmg the jack-function
= test, thgagnﬂes w;g be Subjectcd to 100 rounds per rifle test (twenty-five rounds each of four different bullet

pes}f" Thegs’ nﬂcs will be shot from the shoulder (standing posmon) in the long range to confirm that the rifles

,«-:‘-l'?.("ﬁ:'?".-'-:.'ﬂ

%‘Fﬂﬁiﬁron as mtcnded when shot in the same manner as expected to be used by the customer.

Various inspection points and safety reviews are scheduled into the test program.

Note that samples Al through A15 will be shot using 3 aluminum stocks that will preclude some tests
such as recoil and drop testing. The samples scheduled for delivery in mid-May will have the synthetic stocks
designed for this model. Those tests requiring the use of the final design stock will be run at that time. The
Intentional Abuse tests are scheduled during Phase I, (for rifles A1-A15) but will be tested without the stocks in

place. Although not currently scheduled these tests may be repeated during Phase I if necessary.
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Endurance testing, Environmental and Abusive testing.

When additional samples are submitted in mid-May, the test rifles will again, with a few exceptions, be:

subjected to the full range of standard rifle test procedures, comprised of Measurements, Accuracy, Function &
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Initial Tests, Measurements and Inspections:

HEADSPACE AND PROOF - TLWG6010A THROUGH TLWO0010C:

TLW0010A — Measure Headspace

m

shoulder. The chamber, bolt face & locking lugs on both the bolt and m& req;lvcr vifﬂ b "_ 15pe .
presence of dirt or debris. If dirt or debris that could affect headsgéce mé:asuremem is préteﬁf‘ then these areas

of the firearm will be cleaned before using the gauges.
Method: : m

« The graduated headspace gaugtzes ‘.’qas : 1
Drawing # 41560 .. A B;‘W C, & % D) wﬂl be uSed :ind the headspacc measurements will be recorded to

the nearest OOI“ mcré{neﬁ@aﬂ%dnc&&d b?"’ﬁﬁe gauge The .30-06 Remington chamber drawing LB-153
I'L.." )?

will betsed fohgﬂ@.@eﬁ'ﬁm@smns and LB-154 will be used for chamber drawings for the .270 caliber.

The}%eadspada} mé:asuggﬁnmts will be recorded to the nearest .001” increment as indicated by the gauge.
f lﬁé mcasur%nenf is taken at the start of the test then headspace should be less than Min. + .005".

‘ As?the g progresses headspace will be taken at each “Safety Inspection” scheduled in the plan and, in

.
.,_lh:._'
R

" i
qwtk*&iﬁﬂdnnon 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 exceeds Min. +

0097,
Data Required:

« Rifle senal number
J.R.Snedeker Page 8 of 62 03/31/00
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» Headspace measurements for each sample

TLW0010B — Proof Test

All test sample firearms will be subjected to a standard .30-06 (or .270) Factory Proof Load, shot in the
blow-up room using a lanyard. This procedure will be completed before the firearm can be used for any
additional firing tests.

Before proof testing the firearm should be inspected for:

+ Barrel Obstructions

. Bore and chamber are free of grease or oil and other dﬁ)fié

For fully assembled firearms, one definitive proof caﬂndgg,shoul' be ﬁre@ in eat

proof ammunition is to be used in accordance with th?“l—landlméof EA@umtloﬂ" procedure defined in the
SAAMI Technical Committee Manual, Volume'ﬂT aSccmm H Page 2410 as fiollows

15 Jr

1

,‘e'i' Rt &

) i

a. “Cartridges tg;be ((;sted slgou[’é be- p}aceqlh a vertical position with primer end down
B ”(L L)’"

ina re%gssed h\}ﬂdm@‘dzﬁk T
i ¢ ,ndgg %ﬂ;oﬂa be hﬁed vertically from the block. It should be rotated

‘ slowly eﬁd over ehd in a vertical plane through 360° pausing momentarily when the

'a}\ powg{Er 1S at the bullet end and again when the powder is at the primer end.”

B
&, “Thc cartridge is then rotated slowly, a minimum amount to enter chamber, keeping

primer end in {owest 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 boft 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 handling
cartridges is to position the propellant powder at the primer end of the cartridge case

by permitting it to fall gently against the primer and while rotating the case.”

I.R.Snedeker Page 9 of 62 03/31/00
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Note that these procedures for proof testing were developed to consistently position the propellant
thereby providing greater consistency of proof pressures. Failure to follow this procedure during the definitive
proof testing of each chamber of the firearm could result in pressure levels significantly below the minimum
proof pressure specificatior. as determined for the cartridge.

Any-firearms- components; -such- as- bolts, bolt-heads; receivers including chambers, -etc, which were
previously subjected to proof testing and, which subsequently, have any proof sensitive components changed,
altered, or substituted, should be ré-proofed.
Method:

e Record headspace before proof testing (see previous procedure "TLW0010A — Meag”*e“f-leai‘;pace.“ A5,

= Afer firing the proof tound, the firearm will be carefully exammeﬂ fo d.ttérmm&gf axny dama‘ﬁc to the

product has occurred due to exposure to the proof pressurc ]ﬁ%qnqpecﬁon mé@des é?o
%

;..-

.
.

. any od&prggn su}yeai:g 1o the pmofmg stress, which can be visually examined for damage.
?“zﬁAﬂy“isu@:cmqs‘“%xcagﬁhould be submitted to magna-flux inspection before proceeding,

P E:?Mé a-Flux arg bclt heads after Proof.
. Thcthe,d pgggf canndge should be examined to determine that no firearm fault has introduced cartridge

i th]
e

% fallurﬁ, such ﬂS
Rt - Expanded cartridge head.
«  Excessive rougkness, 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. '
- Any cartridge case failure indicating a firearm fault
+ In addition, the spent proof round should be examined for the presence of unusual deformation, split case or

split head, and for any evidence of a pierced primer. Any of these conditions may be indicative that high-

pressure gases may have vented into the action where other damage to components may have occurred,

J.R.Snedeker Page 10 of 62 03/31/00
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» Take note of any indication of significant gas leakage, if present, it may indicate that the firearm was not
subjected to full proof pressures and the proof test would then be invalid and would require re-proofing.

A firearm is only properly proofed when the cartridge has been fired without evidence of significant gas
leakape. '

Save the spent proof case in a Zip-Lock plastic bag and label and place in the data packet for further
reference. If any parts were broken or otherwise damaged, place these paris in the same bag as the proof

case and [abel. Place a label on the firearm and withdraw the firearm from the test. ik,

Q,I
ptas
A

+ Each sample firearms’ headspace (see following procedure “"TLWO0010C — Re-Measw’:?' Hgadspuce dfter
Proof”’) must remain in range from min. to min +.007" after prooﬁng,_,mm'-ﬁm mdwﬁﬁgk %¢§
headspace to grow more than .002” after firing one proof round. Aﬁgr Sg;cq‘xssful p@oﬁﬂﬁ the nght lug on
the bolt head will be marked in the center (i.e. center oftop tcrcb@no gp_ cesifer or ﬂ%nt "o rear) of the lug
with a center punch to indicate that is has been prooféd.” L : 2 '

«  After proof, if the fircarm passes the mspwchbn g%gﬁmd%ﬁ;cs hak been ;ineasured (see next section of test pian),
stamp the fircarm on the barrt;l.pntf;san ﬂuthonzcgiichmpgmn proof stamp. Locate the proof mark on the
nght rear of the barre} in ﬁic speglﬁe&aloca)uon j;a} the | Remmgton proof stamp. DO NOT STAMP if the
headspace cxcqus Mm“v,iL é@"ﬁ © ¥ "

. Becaﬁq%fwm&;‘h"gh ﬂ'prcs%urcs mvo]ved in shooting proof cartridges, adequate precautions, both
; wigmeéﬁamcal aﬁ'd pmcedu%af should be taken to protect personnel performing the firearms proof testing. To

thxs'a‘::gd thg! ﬁrearm should be securely mounted, completely shiclded from the operator and firing

.
T SN

a@ompllshed by a remote control method.

%“ﬂél{ﬁ Required;

¢ Rifle serial number

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

» Record any case demage or other ammunition related malfunctions.

e Record any damage to the firearm resulting from the proof test. Document with Photographs is necessary.

J.R.Snedeker Page 11 of 62 03/31/00
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TLW0010C — Re-Measure Headspace after Proof

All test samples will be re-measured for headspace afier proof and before being tested in either the jack |
or shot from the shoulder, The chamber, bolt face & locking block/locking notch will be inspected for the
presence of ditt or debris. If dirt or debris that could affect headspace measurement is present then these areas

of the firearm will be thoroughly cleaned before using the gauges,

Method:
+ The graduated headspace gauges based on Remington chamber ('igmen s (Ra;\ Rbmmgmn Gaugc
Drawing # 41560 ...A (min.), ..B (+.005), ...C (+ OOZ), e D (4’- 009)) ‘WIH agvé‘m be used and the

1
ey
‘.z

hcadspacc measurements will be rccordcd to thc iK:arcst OO]-.

If, after proof;

+ The headspace measun;meg) gmof tcst should be less than min. + .005",

g jiy
the growth of %B@_ﬁcadﬁpaﬁ&fs more than + "002” from the pre-proof condition, then stop and review the

Tesuy, ?\mﬁrt}le ;{ ?mmég Bf}fore continuing fo the next phase of the test.
. ‘yfizé&n np case sh&%ld thc meagurement for headspace after initial proof test be greater than min.+007” for a new

ﬁm% &

H
$ o [é!at any hme during the test program the headspace exceeds a max1mum of Min, +.009” do not continue to

3
[y

...nv‘y")

md ’gFrc the rifle, tag the gun with a label reading “Do Not Shoot This Firearm — Exceeds Maximum Allowable
Headspace™ and return the firearm to the Test Manager for disposition.

Data Required:

+ Rifle serial number

* Record and note any headspace growth and round level.
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TLW0016D - Measure Firing Pin Indent:

uwr,m;.‘.’lf#.:-

T

J.R.Snedeker Page 13 of 62 03/31/00

crushers. The average of three trials per sample rifle will be calculated. The Average of three indents must be

equal to or greater than 0.017".
Method:

The firing pin indent will be measured for each of the sample rifles using SAAMI qualified copper

relative to the extracteb pogmon%t &

R e
ik
‘ &

While mamtafﬂm,g;.a ﬂr"m E’Sld on th&‘bo]tdhandlc gently, and slowly. ease the bolt forward to the full
i B s ,.F_

Ak
forwét‘d posfi;om?}nd—* i tziie down being sure that the action locks fully.
s?Z’ZHO ing the f'g?:arm ina honzontal and level position, and pointing the firearm in a safe direction, pull the

U:ﬁg&mtllge firing pin releases.

pE refully open the action and remove the crusher holder, being careful not to drop the copper crusher.
Leave the crusher in the holder and place under the dial indicator.

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

Record the dial indicator reading to the nearest .001".

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.
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»

Data Required:

« Rifle sertal number
» Each of the three trial indents

o The calculated average indent by rifle.

TLWO0010E - Measure Sear/Trigeer Enpagement and Sear Lift:

The Sear/Trigger Engagement will be measured. The amount of cngagement myst be ﬁiﬁ&smed‘ﬁeg@

Hmw

. Sy at’30X ma‘gmﬁcat:bn
+  With the barreled action held ﬁrmly in posmon Lh‘ arrclqd achon wﬂi‘be ahgned such that the action is

m X

With action closed and lockqg; itfic sa-fctya' y the “ﬂbc” fagﬁhon measure the amount of overlap between the

sear and the trigger. % E}% i
o T Wy
DRy

Lo .
: earﬁiﬁ:

c%\:: Safeﬁ? m-thc “Oﬁ" Safe” (i.e. “Fire™) position.

ﬂc{&fbn held firmly in a horizontal posmon pre-load the sear in the downward position using a small

Wi
F\} 5h)4§'§£§’éwdnvcr and with a dial indicator zeroed on the top of the sear, gently rotate the Safety to the “On-Safe”

] rifx".‘:t'-.’» -

position.
= Record the amount of vertical movement of the sear.
e Minimum sear lift is 0.006” and maximum sear lift is 0.018"
Data Required:
» Rifle Serial number
° Record Sear/Trigger Engagement
e Record Sear Lift
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TLWODIOF - Measure Trigger Pull Forces:

Trigger pull (force and displacement required to manually operate the trigger)

Method;
s 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.

o Use the 1-10 Ib, Chatillion Force digital force gauge.

s Force is measured paralle] to the bore with the stock assembled to the action.
o Three pulls are to be taxen on each sample rifle and the results averaged. '
» The average force for the three trials must be between 3.5 b, and 50'@,*
Data Required: % :
+ Rifle Serial number

+  All three data points for each tnal nﬂe

;‘« W s
TLWOOIOG Meﬁ‘::l_tr_,ie SaI&OrﬁOff Forces:
b

FURg %mg thefgicha;ftglion bigital force gauge and the wooden holding fixture used to take trigger pull
readm&s Mw&"é?Safe to the “Safe Off” position on each test sample. Complete three trials. Record all three

L\‘f

% rea?{;u’gs for each firearm. Repeat the test, this time pushing the Safe to the “Safe On” position on each trial.

...uq-lﬁ'}‘é’, “

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 Ib. force in either direction will be assumed as

the reference criteria.
*  Use trigger pull apparatus to 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.

s Make three trials in each direction for each sample,
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Data Required:

TLW0010H - Measure Bolt Lift and Bolt Closing Forces:

BRomington Arms Company Ine.

RESEARCH & DEVELOPHMENT TECHNICAL CENTER
315 WeST RiNG ROAD
EuzaBETHTOWN, KY 42701

Average the results of each of the three trials.

For Phase Il rifles, the ISS system will be checked.

Rifle serial number

Each of the three readings for each direction on each sample

The average of each of the three sets of Ireadings

The results of the ISS system check.

these forces will be taken with the chamber’l’.mply anH th
chamber. There is not & spu,clﬁcggoﬁ fo\%@he :f
Method: . 1’;53 B ot

= .;- -3'2-{'\"

45 E”“f(m @1 bolt hmﬁllc }pst bchmd the ball.

: ﬁe, measure the force required to open the boit.
Helol
Lock the fireanm in a horizontal position, using the trigger pull holding fixture, (i.e. shooting position)

J.R.Snedeker Page 16 of 62 03/31/00

e repcated lhls time wnh a new dummy round in the

£ g_“

“\forccs a;nd tgt:?t‘admgs will be taken for information only.

P.
-:;” 3" }1 -‘)

the ﬁﬁture t(ﬁ’gheﬁfjenaéﬁ»ﬁ‘ :rrpt é#ready securely fixed in place), locate the hook of the force gauge at the point

W#h hnqqha#fber empty and using the Chatillion gauge, pull the pauge straight up and perpendicular to the

before taking the measurements.

Take three readings for each gun in the sample,

Record all readings.

Repeat the procedure.only this time push the bolt closed,

Note that it may be necessary to start the bolt closed by hand so the firing pin head is depressed sufficiently
out of the notch and can stért 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.
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TLW0010I - Measure Magazine Spring Force:

e
St e

Remington Arms Company Inc.
RESEARCH & DEVELOPMENT TECHNICAL CENTER
A5 WESTRING ROAD
ELIZABETHTOWN, KY 42701

Data Required:

Rifle senal number

Each of the three readings taken for each of the 4 states for each test sample

The average of each sct of three measurements per siate

2.

O
v

°

°

defined for this characteristic.

Method:

1.

S\

The force produced by the compression of the Magazine Spring in the box thej\aﬂower ait%ched

will be measured. These measurements will be taken for information only s g ; cgﬁ&&(,g{l’?rn#ﬁ}
A

Zero force gauge with’ 41;9 loﬁd f};g!led:";‘

Lower t:&gaug&\mtxl 1f~§yst'tbuches the?) magazmc follower, approximately in the middle location both side

Hit urr

to Slﬁ_b ‘and ﬁem lﬁ rcahgy %

= %erq; orce gat'{ife agam if necessary.

Loﬂer‘%ﬁc g;fﬁ‘ge 0.200" and take the spring force measurements.
fwer the gauge another 1.0”.

Take the force measurement at this depressed location of the spring.

Repeat procedure two additional trials for each box.

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

Data Required;

Force Measurements taleen on each trial per box at each of the measurement locations.

The Average Force measurement per box.

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

R_Snedeker Page 17 of 62
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PRemington Arms Company LRG.

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

TLW0010J - Measure Recoil Force:

Using the Remington designed recoil force device, measure the recoil forces for both the 30-06 and
:270 caliber rifles. - This test- will only be- done . during- Phase I with. the. synthetic. stocks assembled to the
actions, The measurements will be taken for information only.
Method:

o  Assemble device to stock.

* Use the round with the heaviest available factory bullet.
» Shoot ten rounds per sample rifle,
* Average the ten rounds for each sample

Data Required:

e Rifle serial number

..ue}"“’;__

Using the Remington method of measuring Lock Time, measure the lock time on the sample rifles
provided. Do three trials on each sample rifle. Average the three trials. This data is for information only. The
expectation is that lock time will be in the 3-msec. range. This test is scheduled for Phase I testing but may
have to be postponed until Phase II if the metal stocks create & measurement problem.

Method:
» Standard Remington Lock Time Measurement procedure. (Sear Safety Cam release to 1% firing pin contact

with the primer.)
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Remington Arms Company Ine.

RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WESTRING ROAD
EUZABETHTOWN, KY 42701

+ Measure three Jock times per sample rifle

Data Required:
+ Rifle serial number

+ Each lock time trial

s Average lock time per rifle

» Settings used on the equipment.

J.R.Snedeker Page 19 of 62 03/31/00
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Remingtern Arms Company Inc.

RESEARCH & DEVELOPMENT TECHMICAL CENTER
315 WEST RiING ROAD
EL{ZABETHTOWN, KY 42701

WEIGHTS OF MAJOR COMPONENTS - TLW0010L THROUGH TLW00100;

Note: The Weight measurements are scheduled for Phase II when the synthetic stocks are available for rest.

TLW0010L - Overall Weight;

¢ Runthe balanqacahbmhoniﬁgﬁﬂne if né&essb’fi -

s Makcgh?ﬁ%{}c uﬁnsm; %@t 10t “?‘Jb wo

Wx(h’ the cha;;ﬁ)cr'emptyl%ﬂd £h8 magazine box empty of rounds, carefully place the rifle on its left side with
?&]es app leate front to rear balance point directly over the center of the balance platen.

L

L. Wﬁcn the" scalc settles down, record the weight in 1b. to the nearest 0.] Ib. (Note that the scale has three

,f——«-\

v-ﬁir'ﬁ‘;:;\'s -.’

L

i\S;‘ci’-‘*”ﬁ{:clmal points displayed.)
Data Required;

e Rifle serial number .

e  Weight to the nearest 0.1-]b.
o Serial number of the Mettler PB8000 balance (it should be SN 2114475246)
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Reomington Aropas Company Inc,

RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WeST RING ROAD
ErfzasetHYOWN, KY 42701

TLW0010M - Weight of Stock Assembly:

The stock, disassembled from the barreled action, will be weighed. (Synthetic stock only.) The test
samples will be weighed on the Mettler Toledo digital balance (PB8000) located in the Metrology Lab. The

rifle’s stocks will be weighed once each.

Method:
s Clean the platen of the digital balance, if necessary.

¢ If the balance is not already on and has been turned on at Jeas

and wait 30 minutes for the balance Clrcum'y to stabi[fzc B

* Run the balance calibration routine if nec@s’
»  Make sure the units are sct o, b “

e Labe) the stock as to whxch‘bam:lfgi a(:igon u ca;xge‘, from

? !‘
e Carefully plac&;‘fﬁg stock oxﬁats left 51&6 thh the stock’s approximate front to rear balance point directly
_“zu;;\( TN

o 1"\
over: @1&: cen‘zﬁr oﬁhe 'ba@mge }‘ﬂaten
&EW}& the scal}k sett les :lown record the weight in Ib. to the nearest 0.1 Ib. (Note that the scale has three

dec{ @pom&' displayed.)

‘kn

{

a!r'ﬁ“""{.-

0“- Rlﬂe serial number
»  Weight to the nearest 0.1-lb.
+  Serial number of the Mettler PB8000 balance (it should be SN 2114475246)
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Remington Arms Company Inc.
RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD
EuzapeTHTOWN, KY 42701

TLWOO10N - Weight of Barrel Assembly:

The barreled action, disassembled from the stock, will be weighed. Remove the bolt assembly from the
barreled action.” The test samples will be weighed on the Mettler Toledo digital balance (PB8000) located in
the Metrology Lab. The rifle’s barreled actions will be weighed once each.

Method:

H‘ \J-‘

o Tag the bolt so that it labeled with the last four digits of its rifle’s serial number., Thls ﬁoﬁ mscm&%\gg

be returned to its oripinal rifle or the headspace may change.

o Clean the platen of the digital balance, if necessary.
s If the balance is not already on and has been tumed on,‘ahleast,

and wait 30 minutes for the balance cxrcmtry ! stab}hze =
h_'.-! B

e Run the balance calibration routine if necassary Y
¥y r"!v, ) ;
* Make sure the units are set j_(};\tfb—" 4" i3

'*‘:“‘

,i.

1o
wF

/A.

e Carefully place the ba);\rcfejﬁ f{y}(ﬁ&n oifg 1ts§}:ﬁ}ﬂslde with the barreled action’s approximate front to rear
2

balance xgcpnl driﬁﬁtly ovq th_é center of the balance platen.

; k,“

Whé\ the scﬁ}; settlcé‘ﬂqﬁn Yecord the wmght in 1b. to the nearest 0.} Ib. (Note that the scale has three

j:b@iec%:ﬂ pomtgﬂlsplayed)
. Rg;assxxmblbzﬂlc stock on its corresponding barreled action.

m ®

Erals
ot

e Rifle serial number
»  Weight to the nearest 0.1-1b.
»  Serial number of the Mettler PB8000 balance (it should be SN 2114475246)
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Remington Arms Company Inc.

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

TLW00100 - Weight of Bolt Assembly:

The bolt assembly, disassembled from the rifle, will be weighed. The test samples will be weighed on
the Mettler Toledo digital balance (PB8000) located in the Metrology Lab. - The rifle's bolt assembly- will- be

weighed once each.

Method:

* Clean the platen of the digital balance, if necessary.
o If the balance is not elready on and has been turned on at; lBast'%Q_mm

L.
and wait 30 minutes for the balance mrcum'y to stabtlgze

o Make sure the units are set tQ ‘lb“" "'

¢ Carefully place the bdh aﬁhmbﬁml&the@g@ﬁ&sembly s approximate front to rear balance point directly

f bﬂhnc&z)laten

over the center .,;

. th‘é the sca}e s&;ttlcg iiciiwl record the weight in Ib. to the nearest 0.1 Ib. (Note that the scale has three

Jﬁiiﬁec%nal pomlpédlspﬂaycd )
. Rs:ﬁasgea:.bl@(ihe bolt on its corresponding barreled action.

. R Rifle serial number ,
o Weight to the nearest 0.1-]b.
e Serial number of the Mettler PB8000 balance (it should be SN 2114475246)
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Romington Armms Company IRC.

RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WeSTRING ROAD
EvzaBETHTOWN, KY 42701

LENGTHS OF MAJOR COMPONENTS — TLW0010P THROUGH TLW0010R:

TLW0010P - Overall Length:

Phase I measurement of Overall Length of the firearm. For information only.

Method:

s Set butt of gun on the floor near a wall : L‘h

2

» Bring the top of the barrel to the wall so that the top of the barrel lies Q:veﬁ\wuﬂg the ¥

i'.
o Measure the distance from the floor to the end of the muzzJ,c usﬂx% a tape mcasag .

5

Data required:
» Rifle Seral number

s Measurements for each sarnpl&ﬂﬂc f“-

. ey
2 A

\) ~. ’t’.
i
TLW(010Q - Bal‘fﬂLLenm‘ n‘!t‘
e, 7, .?}L
.'t':’." ‘ “':‘:’1:-;. %‘ e 5 LD- )

£ iy, E\ieasurc LP& lJngth 0 ﬂtbf‘m barrel. For the .30-06 and 270 caliber, the barrel length should be

22"+ .l i me?gged from the bolt face to the end of the muzzle.

»**Check firearm for live ammunition

» Close bolt over and empty chamber ‘

s With the butt of the rifle on the floor and the muzzle pointing up, carefully and gently, so as to not scratch
the bore or nick the rifling, insert a brass rod (not steel) into the muzzle of the rifle unti! it stops on the bolt
face. Move the brass rod around to insure that you are on the bolt face and not on the edge of the ejector or
extractor.

e Carefully mark the brass rod where it is even with the edge of the muzzle

 Remove the rod and measure the length.
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Remington Arms Company Ine.

RESEARCH & DEYELOPMENT TECHNICAL CENTER
315 WesT RinG ROAD
EUZABETHTOWN, KY 42701

Data Required:
e Rifle serial number

o Measurement of barrel lengths in inches,

TLWO0010R - Length of Pull:

Length of Pull — the distance from the center of the butt plate (from center of top (i.e. heel) téx center of

L“‘\

vm?

bottom (i.e. toe)), to the inside curve of the trigger. Measurements are taken for mfonnzmon

Method:

[ ]
VT
S )

Data Required:
¢ Rifle senal number
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Romington Arms Company InG.

RESEARCH & DEVELOFMENT TECHNICAL CENTER
3 1S WESTRING ROAD
ELZABETHTOWN, KY 42701

GUN CHARACTERISTICS — TL,W0010S THROUGH TLW0010U:

TLW0010S - Balance Point;

Balance Point — Phase [ measurement. Establish the balance point for this firearm. (This measurement
will also be used later for the SAAMI drop test.) ;
Method: i

‘u

+ Using aright angle block from the metrology lab, invert the block to pr(mdég

3
s
i

L
25
e

+ Close the action over an empty chamber and with the magamnﬁ(g p L
43 mo;& over the edgc of the angle block

w,

» Using two hands, carefully place the firearm in a h@mz‘éntal

with the bottom of the firearm in the dowp_pbé‘ﬁlpn

e Again, using two hands, one on\qpch@xd;ébf the b ek dgp, &bout one foot from the block edge front to rear,

Ea i
carefully place the ﬂrcamt_cm the edgéjmd aﬁcmyﬁo loCate the balance point.
¢ With the assxgﬁapcc of’fand’@wf mdxvxdual ‘;ﬂace a light pencil mark at the likely balance point. After
i g'a‘}p tf\h edge, measure the distance to the breech face with the bolt in the closed

remoy,p,‘zﬁ’&h:: ﬁiﬁé’n&

“"E{ on (Tlffa p ':'mons%f ‘the breach face was determined when the barrel length was measured. This
ocaﬁqn, that?gs the ‘breach face can be established by measuring the specific distance from the muzzle to

oqﬁldc B thc receiver and marked accordingly, The distance from the balance point to this breach face

iﬁ“ﬂ*“ﬁ"‘tark is the location of the balance point.)
¢ Repeat this procedure for the following condition:
« Using .30-06 dummy shells, place one in the chamber and four in the magazine, close the action and
measure the distance to the bolt face.
Data Required:
¢ Record rifle serial number

» Record balance point with fircarm empty

* Record balance point with firearm “loaded”
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Remington Arms Company Ing,
RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD
EQZABETHTOWN, KY 42701

TLWO0010T - Drop and Cast:

Drop at the comb ~ the distance from an imaginary line drawn along the top edge of the receiver to the

foremost position of the comb.
Drop at the Heel - the distance from an imaginary line drawn along the top edge of the rcccivcr to the

point on the heel of the stock.

Both of these dimensions are for information only.

Py

N
N

Cast off (or cast on) - Not required for rifle stocks.
Method: (for drop at Comb)
« Align the top of the recetver along back edge of the DIQ ,Boaréz

» Record the distance to the nearest 1/;3” 3

Method: (for drop at Heel) .« v;f;( : § 3
s Using the same proccdurc mgnﬁoncﬁ_abéwgﬁﬁeasure the distance from the closest point on the top of the

heel (]ugf.heacﬁﬁf.the Buft p’&d or butt- pTate backer at the edge of the stock proper) to the back of the Drop
Bogﬁf.‘ Recti) Hytancing
rtve. W %Ot
D% R' uired: °$ W

ot

A
R&qolﬁuﬂwénal number
ﬁ%‘cord drop at comb
* Record drop at heel

TLWO010U - 50 Ib. Trigger Pull Test

This test is conducted to determine if the safety mechanism will release the trigger mechanism and cause
the firearm to discharge if the trigger is pulled intentionally by the shooter with the safety on the “On-Safe”

position. In addition, sufficient force is applied to the trigger with the safe in the “On-Safe” position to assure
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Remington Arms Company Inc,
RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WESTRING ROAD
ELIZABETHTOWN, KY 42701

that the trigger dimensions will not change thereby affecting trigger/sear engagement. Prior to start of test
verify that trigger pull, engagement and over-travel are within recommended specifications on the sample rifles.
s Inspect and verify the rifle is not loaded and the safe is in the “On-Safe” position.

* Locate the firearm in a vertical position with the muzzle pointed up.

» Using the set of plug pauges determine the amount of minimum clearance between the rear of the trigger

and the inside rear of the trigger guard. This dimension will be used as a reference to see if the trigger has

been deformed by the Ibading in the next steps.

Carcfully load a primcc} case into the chamber and close the bolt.

o Remove the load from the trigger. ) ,

s Move the Safety to the *Fire” posmon the ;1ﬂe mﬁst ; éxschzgge

e Return the Safety to the “Dng&xﬁ’ ptgsmdm ‘r( ;;_fl \

e Carefully remove the r’ﬁ{}e f::m Whof(‘ﬂngw and with the muzzle pointed in a safe direction, pull the
tnggcr, thc nﬂ%i dlé&hax’gi Extract The shell case.

i3 xy. n.w .)
s ¥ilsuréthe minimum clearance between the rear of the trigger and the inside rear of

v stg%the plﬁggaﬂges 'n%@{tx
’”"the ger gu
o Mg@s&‘eﬁh@; n‘lgger puH engagement and over-travel to insure e that they have not changed from the

inning of the test.

Déga required:

s Rifle serial number

* Measurements of Trigger pull, engagement, over-travel and trigger/trigger guard clearance before and afler
loading.

» Note that the rifle “fired” or did not fire when the safety was pushed 1o the “Fire” position.

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

J.R.Snedeker Page 28 of 62 03/31/00

S SRS CRS R SR S SR L Revision #2

ET07359

Confidential - Subject to Protective Order
Williams v. Remington



FIREARMS MEASUREMENTS —~ TLW0010V THROUGH TLWOO10Z:

- Nag,

Remington Arms Company lng.
RESEARCH & DEVELOPHMENT TECHMICAL CENTER
315 WEST RING ROAD
EUTABETHTOWN, KY 42701

TLW0010V - Chamber cast:

g

Method:

)= &
marks,  EC S
Data Reg_ Eﬁ@_. R R

- A .
Reciiiy dime fons?equcsted above.
9 ;2)?

E&V0010W - Bore Diameter:

Use the .30-06-chamber drawing LB-153 for reference. .

Make chamber cast using standard procedure
Use the 30" optical comparator

Measure the following dimensions:

+ 470874728

v .4425/.4440
34° 30" Angle
340473424

* .3095/.3105;,
k'

-
S,
S
"l

3,

a
&
=
&

&

L

Method:;

Data Required:

Measure Bore Diameter using standard procedures.

Measure .30-06 caliber
Dimension equals .300/.301

Rifle serial numbers
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Romington Arms Company Ing.
RESEARCH & DEVELOPMINT TECHNICAL CENTER

315 WESTRING ROAD
EurzaseETHTOWN, KY 42701

» Measurements of each bore by serial number

TLW0010X - Groove Diameter:

Method:

Data Required:

« Rifle serial numbers

o Measure .30-06 caliber
e Dimension equals .308/.309

¢ Measurements of each bore by serial number

TLW0010Y - Twist Rate (.30-06)

Measure Groove Diameter using standard procedures.

e
»%- Ri'ﬁe serlal numbers

Renagsl

»  Measurements of each bore by serial number

TLW0010Z - Magazine Capacity Test:

Method:

L

Rifles with the magazine fully loaded must be able to be inserted into firearm with the bolt closed and in

the locked position. Model 710 must be able to accept 4 rounds in the magazine and load into a closed bolt.

» Check rifle for live ammunition
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Remington &2rms Company Ino.

RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WeSTRING ROAD
EUTZABETHTOWN, KY 42701

¢ With muzzle pointed in a safe direction, close the bolt and lock over an empty chamber
¢ Load 4 dummy rounds into the magazine

e Insert magazine into the rifle, it must lock securely in place

e Cycle the 4 dummny rounds through the chamber and eject each round

s Remove the magazine box and repeat test two additional times per sample rifle using a different magazine

box each trial.

Data Required:

¢ Rifle serial number

» Record any failures to load and cycle properly by box and rifle
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Remington Arms Company Ine.
RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WEST RING ROAD
ELIZABETHTOWN, KY 42701

FUNCTION & ENDURANCE TESTING:

FUNCTION AND ENDURANCE TESTING —~ TLW0010AA THROUGH TLWO0010AE

TLWO0O10AA - Bastc Jack Function Test (to 200 Rounds): M

be conducted. Five bullet types will be used, 40 round of each in each nﬂ&;dwa]uate Yﬁc potm"ﬁa] z’\d@ Fée(fmg
problems. The test will be conducted in the test _]acks w1th the ﬂbelly prﬁgector§’- in pla&a@ fully closed for

permitted to be removed from the avc;agmg

remaining group of 13 samples,gﬁ;heséupﬂ“eb will l@zm\gﬁ‘ﬁ’géted by engineering to determine the probable

source of the problem ani}. eng{peg’ﬁg wall p %dg'wnnen documentation for possible inclusion in the DAT
report. Ng Tajor‘imbbame‘al f“a.“durcs are aﬂowed in the test sample. Major mechanical failures are defined as

rt‘__

LB =
those fﬁmes that céhnot ehsﬂy be ‘repaired with simple tools and/or readily available replacement parts. At the

L cé)“ﬁtlué n of thx'g? test the firearms will be carefully examined for signs of excessive wear, especially with

respeg téﬁﬂmﬁ%nc components.

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

s Each tester to have five rifles for test at any given time,

s 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.

¢ Load the five rounds into the rifle, one in the chamber and four in the magazine, do not shoot single shot by

hand-feeding single rounds into the chamber.
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Remington &rms Company Inc.

RESEARCH & DEVELOPMENT TECHNICAL CENTER
315 WesTRING ROAD
ElIZABETHTOWN, KY 42701

Push the safe to the “fire™ position, be sure that the barrel is far enough within the port hole 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 1id 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 oﬁ’,‘;‘;g.,temming
2 >

problems.

Continue to fire the remaining rounds in the magazine until the last mund }

of the safety lever on the trigger assembly snde-platwnecds Ip be dctcrmiéqd s

After firing twenty rounds (1 box of arzfﬂ‘lo) the: iiﬂ;vﬁ]] be chec'ked carefully for the presence of any live
ammunition and if empty wﬂL;bd renpvcdifrom thﬁ"tcseéfﬁﬂfand placed in the cooling rack. The safety will
be in the “On Safe” pusmog ang the b@jl w%ll besr locked and fully open at all times. Compressed air may

be used, if nec%sfa}y tc' iaooﬁhe inside of the chamber area if the rifle is excessively hot from firing.

. PUTRE 1
All né'ﬁ]ﬁm‘ Gon nﬁgmpm’&cd on the data sheets.

Date of test firing
The TLW#

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

Any malfunctions noted or other unusual items of note.
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TLWU0010AB - Basic Shoulder Function Test:

To get an early picture of the product’s functional capability from the perspective of the customer, a 100
round per rifle shoulder function test will be conducted to evaluate the potential for feeding prablems. These
malfunctions may be different from those noted in the jack test due to shooter reactions to recoil potemial}y
affecting round position ir. the magazine box. The test will be conducted in the long range shooU&g from a

standing position. Twenty-five (25) rounds each of four (4) different bullet types wﬂl be shﬁlqn eacl sagg)

A \'

’n’f"

i,

iE

el

rifle. %
Thcg;:veni] | average of all

All malfunctions and any unusual behavior will be noted on the dqta fo

5 B
sample rifles should be at or below the 2% malfunction rate, Adl rif ust{zass thql’é% cni&fna due 1o the small
weiﬁz@.éﬁe test sample Major mechanical

.

number of rounds being fired. No major mechamcal fa:Iures are alfo

AL

failures are defined as those failures that ommot eaﬁdy Berfépmrcd wuh 31mple tools and/or readily available
replacement parts. At the conclusn:m oﬁj}:thlftcst the ﬁzearmsgyxﬂie carefully examined for signs of excessive

‘x

V.J.he QL@stxcﬁomggnp&w

""‘"3."

wear, especially with respge
Method: e ‘",
° Chegk"éﬁch J;lﬂ, r:tbh ﬁweseqk:e of the proof stamp(s) — do not shot unless the stamp(s) are present.

5

:;-‘Abg,Chépk each ri e for he.idspace
o Dra ga,mrmﬁ{mon from stores — See test manager for ammo types to be used for this test.

Efs E{!;rform all range prep.irauons required for shooting in the long range. Make sure the range ventilation is
kql.k!" 3
turned on.

W

*  Wear safety glasses with side shields and double hearing protection.

¢  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 five rounds into the rifle, one in the chamber and four in the magazine, do not shoot single shot by
hand-feeding single rounds into the chamber,

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

o 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 unlil the last round is fired.

o Push the Safety to “Oi Safe™ position, the saféety will be pushed to the fire position at the start of every five
round trial and will be pushed to-the On Safe position at the end of every five round trial. The effect of the
action of the safety lever on the trigger assembly side-plate needs to be determined. '."=e;-..

e After firing ten rounds the rifle will be checked carefully for the presence of argg live }iﬂitxmmtmnggd if
Szg{b‘" posiﬁon md.d’it‘:%g)lt baiﬂ Fe

empty will be placed in the coohng rack. The safety will be in thc “On

»
Data Required:
« Rifle serial number

s+ Tester's name

i‘s\;mw;,
TLWO0010AC - Extended Function & Endurance:

This Endurance Test will be shot to accomplish two purposes. The first purpose is to determine an
estimate of the product"s expected malfunction rate over an extended period of shooting. The second is to
determine both the estimated life of individual components as well as the expected life (in rounds) of the
product before system failure occurs. For purposes of definition, a component failure will be one that prevents

(or could prevent) the fircarm 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 simple household tools.
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System failures are defined as failures of a major nature, the extent of which would require specialized tooling
or methods to repair not normally available to the average gun owner.  Such a repair would be most likely

made by a qualified gunsmith or by return to the factory.
This Endurance Test will be shot in the test jacks and the testers will use gloves for protection. 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.

The standard Remington test jacks will be used for all jack-related testing. 23
Each rifle will be shot, using a variety of Centerfire ammunition compnsed of hght mlsdlwn amd heavy
3.

e

Centerﬁre ammunition shall be included in the mix. . :?
4 %
Each rifle will be shot no more than 20 rounds befqre E?gag P ":asxde f@r coolfkg Compressed ait
; utshe coot:down process.

applied to the inside of the chamber will be an acceptab:lbfncthod tc}assls‘ﬁ'
The S.A.A.M.1L. recommendation for the»mrmmumaécéptablef’malﬁmct:on rate for a bolt action rifle is a
malfunction rate of < 2%. In [hlS ca,ge 1{Lh¢ovcrall tﬂalﬁmgugn fatc average for the test samples is > 2%, the

nl"

DAT test will be stopped gnd f e guns réiﬁgmed tc3 Dtl;lgn }:or modification and improvement before being re-
submitted for DA"(; If thfrpvc:gféxvcrag; ma%t \’f,:’tlon rate is < 2% but one of the firearms is significantly
greater ttlajr% ma@né&ypn Tate; khe test may continue with the other nine test samples while Design attempts
s é ﬂig{ problem’—}wim malﬁ}ﬁr;bnonmg gun. After repair, this gun will again be required to pass the 200 round
Jack ﬁm\:@)gn tcst,,gt < 2% malfunction rate. If the gun passes these criteria it will then be re-introduced into the
b Endurﬁpcc est It is important that total endurance rounds on the gun include any rounds that are put through
““ﬁ?é'kun for re-test purposes. _
The test will be performed according to Remington’s standard endurance test procedures for centerfire
rifle. Pyramid for this test will be ten rifles to 1,000 rounds, six rifles to 2,000 rounds, three rifles to 5,000
rounds and one rifle to 10,000 rounds.
Record all instances of malfunctions and failures, and replace parts when they become unserviceable

noting the round level when they were replaced.

After every 100 rounds one live round will be extracted and ejected from the chamber to check on live

round cjection. The ejected round will then be re-inserted into the chamber and fired to help keep the endurance

round count accurate.
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Method:

¢ Disassemble, thoroughly clean, lubricate per the design team’'s instructions, and reassemble. Record

headspace for each.
» Fire each test firearm in accordance with the firing procedure (number of rounds, firing cycle) specified by

engineering and the test plan.
e Ammunition will be used that comprises at least five types of bullets, change ammunition type cvery 100

rounds.

« Allow the rifle to cool between cyc]cs One J;ycle ;

* Cycle the safety from® Fre gﬁﬁ%very- 5 rﬁ?nds*‘ Hrom Safe to Fire at the start of the five round cycle and

e

from Firg to Saiﬁv"“ the e’qd SBthe 5 rount cycle.
“")

. Aﬁqi? cvcry: "0013: rouhdwdxs‘&sscmb)c, inspect, clean and lubricate the entire mechanism and take all

A (L
‘hiéiequi ed mcasg%cmcnts
» A[;,Qhe%mt;al&‘fooo initial 5000 and at the 10,000 round level, Magna-Flux the bolt heads.

%g&)ﬁe Standard Remington Jacks (using the heavy configuration) are to be used for this test.

Data Required:

s Rifle serial number

e Tester’s name
» The Test Jack Identification
o TLWH#

+ Date of actual testing

+ Headspace every 1000 round interval.

¢ Malfunctions per ammo type, breakage, and replacement parts used.
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o Any failure that requires the gun to be removed from testing completely.
o Notify management of any unusual events or malfunctions immediately.
» Any firing of the firearm without the trigger being pulled.

» Record ammunition 'Iot code information as it is used throughout the test.
= Bullet type used for each 100 rounds of the test.

s The results and photographs, if any, of the Magna-Flux testing.

TLW0010AD - Clean Rifles and Inspect:

The inspector will be looking for any sugns*of‘ unusual i{rﬁespeCIaHy on crmcaJ components and surfaces as

well as for anything such as craquBr dﬁ{prmed matcm&l thés'tmght present a safety concem. Photographs will
be taken to document unuﬁual %zear u@amag{: or«mhﬂpnbtable characteristics.

i

TLwoqni’A}fs“*iz)

.53?

E&}( i
‘aj -
;A@Tﬁ“é bcﬁtg asscmbly will be dry cycled to determine reliability due to mechanical wear as well as verify

&kd{l‘;céﬁhg term performance and reliability of the bolt and receiver assembly. The M/700 dry cycle fixture will

be used to perform this test by mounting the M/710 bolt/ firing pin / firecontrol assembly and cycling to a 5000

cycle level. Bolt galling and other M/710 commeon part faitures will be noted relative to this test.

Of particular interest in this test will be the effects of wear on the plastic components in the receiver and
firecontrol.
For comparison purposes a new Model 700 fire control will be run in parallel through the dry cycle

machine. Headspace will be checked on both actions at each 1000 round level to determine if the lugs are

wearing excessively. Photographs will be taken at the start of the dry cycle test of the bolt lugs, cam surfaces

J.R.Snedeker Papge 38 of 62 03/31/0¢

St ey Revision #2

ET07369

Confidential - Subject to Protective Order
Williams v. Remincton



R XA
Remingteon Arms Company Ine.

RESEARCH & DEVEL OPMENT TECHMICAL CENTER
315 WesT RinG Roap
EuTABETHTOWN, KY 42701

and other critical wear areas and repeated at each 1000 cycle level. Photo,gfaphs of each critical area will be

taken at each inspection level, afier cleaning. Each model will be lubricated after cleaning and inspection
according to the instructions that will be found in its owner's manual.

o
Py P

7 £
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ACCURACY TESTING:

ACCURACY AND POI TESTING — TLW0010AF THROUGH TLW0016AG

TI,.WO0010AF - Point of Impact:
Note: This will be a Phase Il test only. The barrels for Phase [ will not have been angulang/ straik 2

The point of impact test involves the verification of the firearms sxg}g@{ng sy om aE)_{

-._,

K
potential to hit the pomt of aim. The open sights must have sufficient a%)ustmg‘!it in en\@cr d—gmct]on when the

rifle is SLghtcd in at 100 yards Random variation and/or exmmeﬁ{ffcr "C,e in qu}t to shét pomt of impact (as

AR

producuon 'ﬂns test will be shot fmm th;z’m:nch \i.gjth

° Cemfy the ammbunoméplegtbd for mu}zle vcloclty and pressure.

. chk{gﬂéf;gfﬁt o@lm‘&q{h@ taﬂge!
. »‘-w‘g-_i;qdj’gst point anlm to the bulls -eye at 100 yards.

. Sl”ge rtmst l;gféndjusted to between the second line from the rear to third line from the front.

% aperture must have the width of the screw retaining shoulder visible to cither side.

. Shoot five *warmer” shots
« Shot five, 5-shot groups

Data Required:
¢ Measure the center of the impact groups to the point of aim in terms of “x™ and *y” positions.

» Record takedown screw torque
¢ Record position of slide when shot

e Record ammunition lot number used during the test

e Record and label any fail-to-fire ammunition
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TLWO0010AG - Group Size at 100 yards

One hundred-yard accuracy testing will be completed utilizing standard factory ammunition. The test

will consist of five, 5-shot groups. Guns will be cooled after every other group. Each firearm will: hc cleaned

and fired with five fouling shots prior to beginning the accuracy work-up. Group sxzes mll‘bameasb’%cd from

Method: - "?,
o Certify the ammunition selected for muzzle vclocxtyéﬁ presstE

s

;.;
r.80pe fm’ each ammunition type selected. Prior to

» Fire five, S-shot groups at 100 yards usmg =t 36 go
beginning of the test, clean the, berc‘tﬁld éfrpot 5 “fgulmg’,abbtf to seat in the rifle.
LA 3

» Cycle the safety from fire t&safe ;ﬁvcr}',aS ro;unds 4
R

.n

. W
° Accuracy shou@:b;: shc&'fro‘%g rccoxlmg rest. Shoulder shooting is acceptable but not the preferred way.

Data Rc%g 2

T&NC&SUTC gI‘OU%FlZﬁS CCI]T.BX' lO center

-

;} . RecTO & taked; screw torque
'.”. . x;‘c RFI R
Y o Retord make and identifier of scope
Beone
e
Record ammunition type used,
s Record ammunition lot numbers used during the test
¢ Record and label any fail-to-fire ammunition.
s Record any malfunctions that occur during the test.
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ENVIRONMENTAL TESTING:

TEMPERATURE & HUMIDITY -~ TLWOOIDAH THROUGH TLW0010AK

TLW0010AH - Hot Function Test:

A
is

This test evaluates the effect of extreme high temperatures on the functioning perfonnng‘cc of ﬁh;mms

Method:

" s Condition test fircarm and 100 rounds of ammunition of each cahbcr m"a' !

@"i ] '\fr’,
_’i i 5 el

+ Test each firearmn within the chamber as follows: 5
pc&t:uhtll al.l 100 ’r-bnnds have been fired.

+  Fire 20 rounds of amumunition. Wait 2 hf)}lﬁi zmdz
« Do not perform maintenance durq_lg u;;» 100 r(?i%p
« Cycle the safety from fuﬁiﬁ) Safe E':Qery 5 roum'ﬁ}
»  The tester should w}}ia_r ﬁo’yg&% prc&tect k@t}lﬁhds from the hot metal.

o Affer IOQ §ound}§f%ﬂ'yc bknn ﬁ::gd through each firearm, remove the firearms from the conditioning chamber,
dxsa@emble "Z}pmhghl' iég;e& clean and lubricate.

: :WE lred i{;

) Rc;mr‘(‘f{xfﬂm’cramrc and exposure times

h‘!w;gﬁbord all malfunctions.

e Record damage noted during inspection

» Record all necessary maintenance actions performed

TLWO0010AI - Cold Function Test:

This test evaluates the effect of extreme low temperatures on the functioning performance of the

firearms. Shoot the firearm from inside the environmental test cabinet in the long range.

Method:
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e Condition the fircarm and 100 rounds of ammunition of climatic chamber for at least 6 hours at a
temperature of -20 degrees F.

° Test each fircarm within the chamber as follows:

*  Fire 20 rounds of ammunition. Wait 2 hours and repeat until all 100 rounds have been fired.

e Do not perform maintenance during the 100 round cycle.

» Cycle the safety from fire to safe every 5 rounds.
o Afier 100 rounds have been fired through the firearm, remove the firearm from the condmomngx;hamber

disassemble, thoroughly inspect, clean and lubricate.

Data Required:
e Record temperature and exposure times

¢ Record all malfunctions.

* Record damage noted during inspection o
;.."» s o

s Record all necessary mamtenance ag;xongperfomugd :
&_ a5 34 e

34 (r'ﬁ&en%ls of m‘;ﬁal[m and non-metallic components used in the Model 710.  The sample rifle will be
altcmq&: )chl{zﬁ bctwccn a temperature of 120°F, and -20°F. for at least 3 complete cycles, brought back to

wﬁ"ﬂ‘, "

q‘a{pgmgt temperature and test fired in the test jacks for 200 rounds to evaluate both function and safety related

characteristics.

Method:

*  Shoot sample rifle in test jack to determine rifles malfunction characteristics and ratc.

¢ Do not clean rifle

* Place rifle in freezer that is pre-set to -20°F and leave undisturbed for at least 24 hours.

* Al completion of 24+ hours, remove rifle and immediately place in the pre-heated test chamber at a

temperature as close to the +120°F as can be attained by the equipment. Leave rifle undisturbed for at least

24 hours,
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At completion of at least 24 hours, remove rifle and immediately place in the freezer.

Repeat this cycle for a minimum of three complete hot and three complete cold cycles.

At the completion of the final cycle (the heat cycle) remove the rifle from the chamber-and allow cooling to
ambient temperature — a minimum of six hours.

Inspect the rifle for any indications of damage due to the thermal cycling.

Return the rife to the test jack used at the start of the test and fire another 100 rounds recording malﬁmction

types and rates. -3“,

:

Remove the action from the stock and examine the rifle for any obvious sxgns thqh the tﬁ%rmal cydlqgjbas

cracked parts and for signs of material creep

Rifle serial number
Cycle time for each test condition

&b
et

Temperature records Uuoggiapu‘t' eéfh
g{*ﬁ

i T
Malfung}lons t}i})&-;md l'mes’amh pré- ard post thermal cycles.

Obgprvanoﬁg;mdfie

L

oL S
=5

fiart feature on the freezer and a temperature-

recording device for thg chgm

‘%‘33 K*

o 6{5&4(3 !crecp or other noteworthy items.

i TLW{LD ‘ﬂA&(ﬁHeat & Humidity Function Test:
W
Bimsgt™
Method:

J.R.

Data Required:

Shoot the firearm from inside the environmental test cabinet in the long range.
Store the gun and ammunition for a minimum of six hours at a temperature of +100°F and 80-90% Relative
Humidity.

Shoot 100 rounds and record all malfunctions or other unusual events.

Record temperature and exposure times

Record all malfunctions.
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e Record damage noted during inspection

s Record all necessary maintenance actions performed

DEBRIS TESTING - TLW0010AL THROUGH TLWO0010AN

TLWO0010AL - Dynamic Sand & Dust Test:

mixture used in the Sand and Dust Test,

(See Table No. 1.)
Method: Lo
b (;}f 5
* Clean and lubricate one test firearm gndﬂose the Qmmfe vnth mp&‘
* Close the bolt. Set the aafe)gy:,,m ﬁc S}.’tF .iaosmonil L the ﬁreann using one primed case. |
» Expose the ﬁrcarm asﬁ%llo\ﬁ izf’h ‘4};" #
e« "Placet »gdgrearmvpme ::Entei‘ pf the box and fasten the box lid.
. Aﬁ:gf;‘ mmuib s?gp thbiﬂgwxhg gir, remove the lid, and turn the fireanm upsxde down in the box. Replace
ol h«
i%e and rep?at the sand and dust blast for another minute.
,* Rc;mowﬂha‘igun from the box after first attempting to wipe clean the fircarm with glovcd hands. Clean
%H,:ﬁéﬂs as much as possible by blowing the rifle with compressed or shaking the firearm. Carefully remove the
tape from the muzzle. REMEMBER THAT THE RIFLE HAS A’ PRIMED CASE IN THE CHAMBER.

i

o Take the rifle to a test jack in the short range.

e Place the Safe in the fire position and attempt to fire the round. Make one attempt only. If the primed case
does not fire, carefully open the action and remove the primed case, dispose of properly.

» Load the magazine with live rounds and fire a full magazine from the firearm Whilé' in the test jack,

e If firing is unsatisfactory, attempt to fire with a clean magazine loaded with clean ammunition. If repeated

malfunctions make it impossible to fire all of the ammunition, field strip and clean the fircarm in accordance

with the applicable operator's manual, Then attempt to fire the remaining ammunition, (from a box of 20
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Data Required:
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cartridges.) If repeated malfunctions make it impractical to fire the remaining ammunition, stop the test.

Cycle the safety from fire to safe every 5 rounds.
At every 5 round interval verify the firearm is not loaded.

Close the firearm as if to fire it and put the safety to the SAFE position

With the finger off the trigger, move the safety to thc FIRE position - firearm must not fire.

Disassemble the firearm over a large white papcr and weigh the amount of dcbns prescnt m;f;,he main
x‘((r

mechanism

Record malfunctions.

Record number of rounds fired.

Record weight of debris found in the gun. .
SR Tt c;}y
Record any firing of the firearm thlpu!ﬁne lnggeg béi‘ g pullcg.

Record eny misfires.

” a‘:‘-:'-",'.

o

e oy %‘gxs test x%‘the s;—:cond of two that evaluates the effect of sand and dust on firearm performance, where

the tcs
l&;.bo}'(#g&lot required. For Sand & Dust composition see Table No, 1.
Melhod
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I
Iﬁirg p}’&‘onductcd after the firearm has sand and dust directly placed in the action. Thus, an exposure

Clean and lubricate one test guh to the procedure supplied by the design team.

Remove the bolt. Set the safety in the SAFE position and verify that the firearm is unloaded.

Record the weight of one level tablespoon of debris mixture. ‘

Expose the firearm as follows:

Place the firearm in & shooting jack, bottom of rifle up, and apply a tablespoon of sand in the firecontrol
mechanism from the bottom. Tap the firearm three times, in the middle of the receiver, to jar the rifle and to
assist petting sand into the mechanism. y
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e Turn the firearm to its normal upright horizontal position and apply a2 tablespoon of sand and dust to the
top of the firecontrol mechanism from the top. Tap the firearm three times, in the middle of the receiver, to
jar the rifle and aid sand getting into the mechanism.

e Replace the bolt. "Wipe away any sand that prevents the bolt from closing.

» Load the magazine. Fire a full magazine from the firearm. “If there are repcétcd malfunctions; attémpt to

| fire with another magazine, If firing is still unsatisfactory, attempt to fire with a clean magazine, container,
etc., loaded with clean ammunition. If repeated malfunctions make it impractical to f' ire the q&:maxmng

ammunition (fnom a box of 20 cartridges), stop the test.

o Atevery5 round interval verify the firearm is not loaded.
* Close the firearm as if {o fire it and put the safety to the SAFE posmo

» Pull the trigger firmly (10 Ib. maximum) - firearm mus;n;}t fue:?‘

+  With the finger off the trigger, move the safety to the;FIRE posmon 3 fﬁséggm must not fire.

: cvh

. Carefully disassemble the ﬁrearm oyer mrge sheeiaotrx{hxte pag;;r and weigh the amount of debris that
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Reomington Arms Company Ine.

TABLE Neo. 1. COMPOSITION OF SAND AND DUST MIXTURE
(by percent particles, by weight, retained in sieves)

100
pass 100

140-mesh silica flour,

Sieve Size (US gage sieve no.) | Percent of weight Particle Size
’ retained (microns)
20 3 842 to 1000
30 5 595 to 84]
45 17 35510595 i
60 14 251 344

LIRS

105 to 149
74 10 105
44 1o 74

less than 44

2,

e

;_ e Régord:r:n;l functions.
15;:9}3ﬁf{i::cord number of rounds fired,

» Record Wcigm of debris found in the gun.

. Record any firing of the firearm without the trigger being pulled.

¢ Record any hang fires.
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TLW0010AN - Field Debris Test:

This test determines the effect of “field debris” on firearm performance, where the firing is conducted

after the firearm has field debris directly placed in the action. See Table No. 2 for field debris composition.

Method:
e Clean and lubricate one test gun to the procedure supphed by the design team.

aid field debris getting mto thqxxﬂccha)msms s
+  Turn the firearm to usrn%ormhl ugaght Efénzgmal,p’asmon and apply a tablespoon of field debris to the top of
the ﬁrecomrol‘l@éghgm'm ﬁvm the top \iap the firearm three times, in the middle of the receiver, to jar the

nﬂié_nd axd'ihc %t;rr&gﬁtgng fhto the mechanism.

Rl

;%Wlégx away ciabns that prevents the bolt from closing. Clean parts as much as possible by blowing

i F} or wibiog. .

iﬁg&{ ;fvﬁc a full magazine from the firearm. If repeated malfunctions make this impossible, attempt to fire with
another magazine. If firing is still unsatisfactory, atlempt to fire with a clean magazine, container, etc.,
loaded with clean ammunition. If repeated malfunctions make it impractical to fire the remaining
ammunition {from a box of 20 cariridges), stop the test.

s Cycle the safety from fire to safe every 5 rounds.

* Atevery 5 round interval verify the firearm is not loaded.

» Close the firearm as if to fire it and put the safety to the SAFE position

e Pull the trigger firmly (10 1b. maximum) - firearm must not fire,

o With the finger off the trigger, move the safety to the FIRE position - firearm must not fire.
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» Disassemble the firearm over white paper and weigh or measure the amount of debris present in the main
mechanism area. Debris should be removed from the parts for weighing,

Data Required;

* Record malfunctions.

o - Record number of rounds fired:

¢ Record weight of debris in the gun at the conclusion of the test.

+ Record any firing of the firearm without the trigger being pulled.

* Record any hang fires.

E‘Emc Nccdlcs
qur Samples (no longer than 2 inch) | part

FUN

Pk

MISC TESTS - TLW0010A0 THROUGH TLWOO10AP

TLW0010AO - Rain Test:

Use Standard Remirgton Rain test procedure using the Salt Fog Chamber.

Rifle must function without any safety related malfunctions.
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TLWO0010AP - Solvent Testing:

For any non-metallic components in the M/710 that have not previously been tested for the effect of
solvents, use Remington standard procedure to. solvent test these new components. For some components
where there is not enough material in one gun to properly test the sample, secure additional components from
Design to complete the testing. If there are components that require testing then use the followmg prﬁpedure

Tests will be conducted in accordance with ASTM D543-87, which calls for 24—‘;5:)’& 1mm§(sxon in
solvents followed by a property evaluation, Hardness or stiffness is the proggnyfnedi‘ ed fOr ﬁqgcét;qgﬁér
quantitatively or qualitatively (where quantitative measurements were mﬁ_g;actxcdl} Soh)ém effects in'polymiers
range from no effect to complete decomposition. Parts that abséﬁtsleesifgs may‘permanentfy discolor, crack,

craze, or otherwise display failures. The parts also mtxg SJmply tz&e up%:g&ent when immersed and yield the

r.r*‘;

solvent back when exposed to air wnth no%br pg)p%rty%hmgc alher than temporary modulus (stiffness)
reductxon To support this obscrvam'sn ‘.{kls eﬁen hel;}?ul Uc.}’.%;pmﬁc parts by their amount of solvent uptake, so |

that the large solvent uptaku pagts caqtbe uiorc pareﬁu{?y cxammed
The rccewemqscn vq;ll Ecgpccxﬁcaﬁy tes}cd for this DAT.

l‘/“""k.}'g:_f 3
Mcthodi £ . N

%
e E}Obéun untesl% chcmxcals
. Welséand p&fam hardness readings on the test specimen(s).

i o Plte the spf:cxmen(s) in a container so that they are completely covered by the solvent. Leave at rest in the

Bl

T ontainer for 24 hours.

J:Lu
e

33
P

i

Wavh w47

s Remove and wipe the specimen(s) until they are dry. Weigh and oblain hardness readings on the test
specimen(s).
* Leave the specimen(s) to air dry an additional 24 hours. Weigh and obtain hardness readings on the test
' specimens,
¢ The list of solvents, lubricants and production chemicals commonly used with and around firearms is found

in below:

Remington Oit
Remington Bore Cleaner
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Break Free Bore Cleaner
Birchwood-Casey Gunscrubber
Remington Action Cleaner
Hoppc's Oil

Hoppe's #9 Solvent

TPC Solvent

LP-1 Lubricant

Thin Film Lubricant

Sicel Guard

Molycoat Paste

Molycoat Powder
Cobratec

Data Required:
o Record part weights before and after test.

» Record part hardness before and after test.

ABUSIVE TESTING

Rty
£.
i

t{-‘&j y j

;{f '%13 tcsirgxll sxmulatc abusive dropping of the firearm from a distance of 48 inches onto a 1" thick 85
Bk .-.-1, o ‘L.

k duroglctcr (Shore A) rubber mat backed by concrete. Trigger Pull weight will be adjusted to minimum

gxfcatlon (3-% 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 four firearms (for Phase 1) and six firearms (Phase IT) of .30-
06 calibers only and six rifles of .270 caliber when available.
»  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 855 Durometer, Shore A, rubber mat, one-inch thick backed

by concrete. The mat and concrete shall be large enough so that when the gun is dropped it will fall and
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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.

o 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, tefl side up.

e Tests shall be conductid wtgh tge.éngger pgl,l fo;aE set at the minimum force specified, with engagement set
S
to the mxnxmuM@yecxﬁexl with the ﬁrecontrol lubricated as in the owner’s manual.
P T RN
. The{gést shaE bé'

) ?E“.;:fiﬁzéﬁr .

onddgggd wiﬁl the magazine or clip fully loaded with dummy cartridges and inserted in the -

~ et

. &m:akagé or other damage as a result of drop testing does not constitute failure as long as thé empty

:gm?) {Bﬁlmﬁd 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 - replace before

continuing test, :

Data required:

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

. Reéord round level

J.R.Snedeker Page 53 of 62 _ 03/31/00

Rt Condidening! Revision #2

ET07384

Confidential - Subject to Protective Order
Williams v. Remington



Remington Arms Company Ing.
RESEARCH B DEVELOPMENT TECHNICAL CENTER
315 WESTRING ROAD
ELIZABETHTOWN,KY 42701

TLWO0010AR - SAAMI Jar-Off Test:

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

hard surface with “the firearm 1n 2 condition of ‘'maximum readiness. - With-the firearm in-the ready to fire

condition, the firearm shall bc capable of withstanding a jar-off shock equivalent to being droppcd from a height

of 12" inches onto a 1™ thick 85 Durometer (Shore A) rubber mat backed by concrete. Tnggcr Pull wglght will

be adjusted to minimum specification. The test will be performed according to SAAMI Tecﬁuﬁgal Cqm:gxgee_
procedures. Magazine will be loaded to meximum capacity with dununlamundi»pccordmg“‘ib QM“
procedures. A fresh primed case will be chambered prior to each drop A}ier w&&drop t}jl: pq}ncd case will be

discharged to verify its validity, This test will be pcrform d o8 a St le ofirearm&madc ﬂf) of .30-06 caliber.

‘1*:
b

Method:

*  With the firearm cocked and the safcty tg b c\F’l'Kg p@’lﬁon the flréarm shall be capable of withstanding jar-

off shock equivalent to bex% d&‘oph@d ﬁmn a hmght éfm’lve inches onto a 85+5 Durometer, Shore A,
acl%qd by@onan‘:tc., 'Thc mat and concrete shall be large enough so that when

rubber mat, one-inch ﬁmclg
H

the gun is droﬁg;‘éc{.xt wx}{ Fa%«thhm thd\penmetcr of the mat striking the mat once. The twelve inches will
thé*tgiﬂ_@urﬁlce 1o the lowest point on the firearm. As an alternate to free dropping, other

,—o«

be ugzasurc “fro
agait] sm %%;is may‘})c subsmuted if they provide cqunvalent impact characteristics. The primed case shall be
lowing the drop and a fresh primed cartridge re-chambered prior to the next drop. A “fresh”

dlSC

.,,..
dz‘-'r.'.i’.aﬁ‘l:a:.

Eftéarm may be substituted into the test at any point.

3;4@' i

Thc firearm or fireanms shall be dropped in such a way as to strike the rubber mat surface once in each of

the following attitudes;

. Barrel vertical, muzzie down.

. Barrel vertical, muzzle up.

. Barrel horizontal, bottom up

. Barrel horizontal, bottom down.

. Barrel horizontal, left side up.

. Barrel horizontsl, right side up. |
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*  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 cr clip fully loaded with dummy cartridges and inserted in the
firearm.

o 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 - reﬁf?%gp before

continuing test. 83 .
Ih—-} ,«J-?‘;ZM
Data required: v

» Record engagement and trigger pull. _
mgnallayd cartﬁdge when tested in

* Record whether or not the firearm fires an empty Rgzme‘d

accordance with this procedure,

: rij&
TLWO0010AS - SAAMY Rjtation 2é5t:

e,

A8

o
e,

. B A TR % ‘il‘ .
%‘he test wjll e cor?dﬂk};ed!”'élccording to SAAMI Technical Committee procedures. The firearm will be
pla\sz-‘ed "the “Sag(:aﬂymg“ condition and dropped from an upright position with its butt resting on the surface
ofa li‘@mﬁ&g‘ﬁﬁl{aﬁome(cr (Shore A) rubber mat backed by concrete. Trigger Pull weight will be adjusted to

LOOREE

%@l&p‘.&)m specification, Magazine capacity will as well bc according to SAAMI procedures. The fircarmn shall
be tested (dropped) on both the right and left sides. Afier each rotation, the primed case will be discharged to
insure validity of test. }
Method: |
o With the fircarm safety in the SAFE state, the firearm shall be capable of passing the below test criteria
when allowed to fall freely from an upright position with its butt resting on the surface of a 855
Durometer, Shore A, rubber mat, one-inch thick backed by concrete. The mat and concrete shall be large
enough so that when the gun falls it will come to a rest without interference within the perimeter of the mat.

The fircarm shall be tested so as to fall once on its right-hand side and once on its lefi-hand side. The primed
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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.

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 lubricated per the owner’s manual.

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

firearm.

o Parts breakage or other damage as a result of drop testing does not constitute failure as lpng ast fﬁ:c cmpty

continuing test.

Data required:
» Record whether or not the firearm fires an @glpty

accordance with this procedure. .
® Record round level on the ﬁmmm

7

"‘é’ Jth the iﬁtcnt to establ!sh design margin this test simulates the abusive impacting (bumping) of the

,;
1rean§y aémnst’&‘%ard surface with the firearm in a state of maximum readiness under conditions more severe

. E:r&")";:f-'»-,
e

iqﬂ!la,?.ztﬁe SAAMI recommendations. This test will be performed on a sample of six (Phase II) (or the number
available after performing the std. SAAMI tests) firearms.

Method:
s With the firearm cocked and in the safety in the FIRE position the firearm shall be dropped from a

height of 18 inches, 24 inches, and 48 inches onto a 85+5 Durometer, Shore A, rubber mat, one-inch
thick backed by concrete. The mat and concrete shall be large enough so that when the gun is dropped it
will fall within the perimeter of the mat striking the mat once. The distance of drop will be measured

from the test surface to the lowest point on the fircarm. The primed case shall be discharged following
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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.
" The firearm or firearms shall be dropped in such a way as to cause it to strike the rubber mat surface in

each of the following attitudes:

o Barrel veriical, muzzle down.

e Barrel vertical, muzzle up.

° Banél horizontal, bottom up

»  Barrel horizontal, bottorn down.

» Barrel horizontal, left side up.

v Barrel horizontal, right side up.

Tests shall be conducted with the trigger pull fo‘xggsgzsé{;‘at

2,

His i
N

Hilpimiim forckgpecified, with engagement

b

oLyl Iubricatetivith Rem-Oil,

i

- Conduct this test ath 8

S, A = . . .

Pgﬁ}sﬂhmagké’éﬁqg}ﬁﬁd%age as a result of drop testing does not constitute failure as long as the empty
- "‘iéb T s >

.- i TLI
gﬁmcd ciige a_,g_cs E&Eflrcﬂand the firearm can be unloaded safely after each drop. More stocks are
@guiredjgn thié amount of test guns to allow for breakage due to the drop testing. If a stock cracks -

e Record engagement and trigger pull
» Record whether or not the firearm fires an empty primed case of its designated cartridge when tested
in accordance with this procedure.

e Record the round level on the firearmn
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TLW0010AU — Extended SAAMI Rotation Test: (for Information only.)

With the intent 1o establish design margin this test simulates the abusive fall of a firearm when left
leaning against a vertical surface under conditions more severe than the SAAMI recommendations. This test
will be performed on asample of six (Phase II) (or of those still available) firearms. i
Method:

e With the fircarm safety in the SAFE state, the fircarm shall be capablc Qf‘pdssmg th 5
criteria when allowed to fall freely from an upright position with ity byn n:sﬁng on llae su;fm:c of?hlcd
floor backed by concrete. The firearm shall be tested so ag lo‘ﬁﬂ n “Qn its right handmdc and once on
its lefi-hand side. The primed case shall be dzschaxgcd‘followglhg thé‘iiﬁap and % fresh primed cartridge
re-chambered prior to the next drop. A _‘EtSﬁ’* ﬁmﬁxﬁy be sdbsumwd into the test at any point.

o Tests shall be conducted w:l(uhe 'Esl‘ggé}pull folvc scEqLﬁﬁ: rﬁxmmum force specified, with engagement
set to the mmunum,spociﬁ'ed, , and wég,h thg,ﬁrccgmml well lubricated with Rem-Oil.

-le!

%m 1hc magazmc or clip fully loaded with dummy cartridges, inserted in

=T
-

‘ ﬁ:J_;_,r:g%_ Pg}ts b i c%r othcr Mc as a result of drop testing does not constitute failure as long es the empty
pi%ncd ca,s’e dm not fire and the firearm can be unloaded safely afier each drop. More stocks are
*r} h_gfdoq *r:aé Ithzm the amount of test guns to allow for breakage due to the drop testing. If a stock cracks -
i &‘"Q"c'i’;f 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 of the firearm.
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TLW0010AV — Extended SAAMI Drop Test: (for Information only)

With the intent to establish design margin this test simulates abusive dropping of the firearm in
conditions more severe than the SAAMI recommendations. This test will be performed on a sample of six {or of
those still available) firearms, .

Method: 5 "":(‘g

_ gv X
shall be large enouph so that when the gun is dropped it ml] falI»,énd cone to re%wﬁhoul mterference
mg&im ﬂvom ﬂlé;aurface of the rubber mat to

within the perimeter of the mat. The drop helght ghaﬂ‘bc
the center of gravity of the firearm. Th ;pnlermf gmv?ty Sball be‘&mermmcd to an accuracy of + one
inch by any recognized method for f&;dmg th 3 Sgertter
e The pnmed case sh’llL b&?dfé'chafged fﬂlowmgjbc'&*{)p and a fresh primed cariridge re-chambered prior

1o the next drop A,ﬂ' fr&g nn_‘mayﬁhasﬁbstrmted into the test at any point.
. TCE&EWCE}!‘W &

~r ofﬁrﬁwiy 'of an irregular shaped object.

b 2
=Y j"t “Barrel vemcal muzzle down,
i
‘gﬁ : Barre] vertical, muzzle up.
Al EH _
"wa 3 Barrel horiz}omal, bottom up.

= Barrel horizontal, bortom down.
* Barrel horizonta), 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 well lubricated with Rem-Oil.
s The test shall be conducted with the magazine or clip fully loaded with dummy cartridges and inserted

in the firearm.
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¢ 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 fircarm 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 -
replace before continuing test. V

Data required:

s Record whether or not the firearm fires an empty primed case of its designated cartridge wflen tested

in accordance with this procedure.

e Record round level on the firearm.

@
,shguld i!roduce a ﬁ;er&:gd pnrﬁét when fired. The purpose of piercing the primer is to allow high-pressure gases
3 to csca;)%i}mto thﬁ ctlon and thereby determine the effect of high-pressure gases when dumped into the bolt,
X magagﬁ})e bdx and receiver areas. All standard Remington high-pressure ammunition safety procedures will be
%Ké&f’for this test. A standard round of .30-06 ammunition will be used.

After firing the rifle will be examined for damage. Photographs of damaged components will be taken

;ﬁ"‘.w.

"

1T
e

and kept for record. The rifle will be tagged and saved for possible future review.

Method:

» Position firearm in test jack located in the “Blow-up” room with the muzzle through the port.
o Set witness paper at the rear of the action perpendicular to the bore.

s Locate witness paper at the approximate location expected for the shooter’s face.

» Set up the High Speed Video to tape the firing test,

e Fasten a lanyard around the stock and run through the trigger guard in front of the trigger.
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¢ Load a standard factory .30-06 round into the chamber, and carefully close the bolt.

» . All personnel are to leave the room

s  When ready to conduct the test start the high speed video and pull the lanyard.

e Carefully examine the scene looking for any broken or missing parts, holes in the witness paper etc.
Data Required:

» Rifle serial number.

o The condition of the witness paper,

» Notes of any broken or missing parts.

»  Photographs of broken or missing parts.

TLWO0010AX - High Pressure Test:

The rifle will be tested to 120 OOQ ps? 'Ihc pu?po?'_ of ﬂyst;:st s to determine the extent of damage if an
individual does purposcly or as&écntall?«handioad mkéxtfeméiy high pressure load. Use standard Remington
high-pressure ammumtxo eg'inﬁtedums foﬁﬁ’lé?é tests. The pressures for the test round will be worked up
i loagls gmng presSures below 95,000 psi, (approaching the limits of the transducer

using vanaag,graggl
M gaugcsér The gn’;n sﬁzc lo%ﬁ%ll%e plotted and a curve extrapolated to determine the load expected to produce
ERR

2.

* a [5ad %approx@atcly 120,000-psi.

,,:a AH fc&ﬁ?]g will be done in the blow-up room using the high-speed video camera and witness paper.

3{?&5_&@% removing or otherwise disturbing the test samples after blow-up, photographs will be taken for the

record. Alter collection and removal of the parts additional photographs of the various individual components
will be taken for the record.  All parts will be put in sample bags, boxed and temporarily stored for review if

required.

TLWO010AY - Obstructed Bore Test:

One of the sample rifles will have a rifle bullet driven into the bore to a position immediately ahead of

the chamber. A standard round (.30-06, 220 gr. factory load) will be loaded and fired remotely. All testing will

B e
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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 individval components will be taken for the

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