BARBER - 5.22.06r0009845

TEST PROCEDURE - PHYSICAL MEASUREMENTS

A Disassemble one sample firearm, and visually examine all major components (e.g., trigger
mechanism, locking system) for conformance with drawing specifications and design drawings. Record
any deviations from specifications. This means not only dimensional checks but heat treat and material
inspection as well. This may be done by the design team, in cooperation with the test lab, before tum;ng
over the test firearms for testing. Force-displacement curves for all springs, are to be checked for :
conformance, within the designed operating ranges. Mark all critical components.

B. Photograph the firearm in various stages of disassembly.
C. Conduct a magnetic particle inspection of components to be sut;;e‘;ted tos &S
(e.g., bolt, locking lugs, barrel, etc.). Criteria is to be pass/fail.
D. Record the following for the test firearm and its ancxllaryhxgmpme&ic,,!_as
¢)) Test item nomenclature, serial number(s; facturer’s name

2 Type of packaging and preservatxvés ;
3) Non-conforming parts (asceftain with firé
replace, and record)
Q)]
)

[

i Glm acdgg.ﬁpmé‘é (muzzle brake, sling, etc.)
Magazmé(lfappllcable)

Loaded magazine (if applicable)

With loaded magazine and accessories (sum of a, b, d}
Individual subassemblies (if asked for by the design team)
Dimensions of:

a. Gun
Test item length, width, and height, with and without accessories
b. Drop at the heel
c. Drop at the comb
d. Length of pull
e. Stock pitch and cast (if applicable)
o  Sight characteristics and effectiveness:
a. Sight radius
b. Height of sight line above bore line
c. Distance of rear sight to line of rear face of stock

o Firing pin protrusion (maximum protrusion of the point of the firing pin to the bolt face)
e Firing pin energy (copper crusher indent - SAAMI method)
s  Locktime
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s Trigger pull (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 apparatus designed for takmg this measurement.

Headspace

Barrel length (from start of chamber to end of muzzle)

Direction and twist of rifling (for rifles - i.e. right hand, 1 turn in 10 inches)

Number of lands and grooves (for rifles) |
e Diameter across lands and grooves (for rifles) it
*  Bore Diameter (for shotguns)

e Choke constrictions in the barrel or choke tubes supplied (for shotguns)
Chamber dimensions (via chamber cast)

Bolt cocking force (hammer down and hammer cocked)
Action spring dimensions and load characteristics
Magazine release force

Safety on/off force (1 Ibs. min. = SAA
Sear Lift (if applicable)
. Sear engagement

(6) Type of operation (h;lowﬁack ¥1
Type of fire (se*miautomaﬁc, Pump, etc.)

réeneral view photograph of the firearm, along with a listing of all principal physical and performance
characteristics.

Note firing pin indent below the SAAMI minimum.

Note headspace above Remington inspection maximum

Note headspace below Remington inspection minimum.

Record chamber dimensions out of Remington specification on Remington firearms.
Record chamber dimensions out of SAAMI specification.

e Record any firing of the firearm withour the wrigger being pulied.
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TEST PROCEDURE - PROOF TESTING

Proofing of a firearm is the intentional stressing of the firearm components which contain the
cartridge by firing cartridges which develop pressures substantially exceeding those of normal service
loads. The components being proofed or stressed are those in direct contact with, and/or which contain the
primary firing pressures. Proofing is accomplished by firing definitive proof cartridges.

Headspace, bore and chamber dimensions and cartridge case support are of major importance in
assuring that specified pressure is obtained from the cartridge and that the firearm-ammunition system is
structurally sound. Control of these characteristics is necessary to prevent cartridge case or firearm failure.
Fired proof cartridges should be destroyed or rendered unusable. They should never be discarded or mixed
with other scrap brass cartridges.

Method:

1. Before proof testing the firearm should be inspected for: r
e Barrel obstructions k-
=  Bore and chamber free of oil or grease

¢  Any inspection identification indicating that all inspection and testm normally
before proof firing have been completed (magnaflux, etc.). 5

2. Proof test procedure:

A. Assembled Firearms

“Handling of, gmnnuqmon procedure'ﬂefu'teql filthe SAAMI
Techmcal IComm1ttee Manual Volqu’III Section 11, Page 2410. The

o each ﬂhamigier of the firearm could result in pressure levels
‘slgmfﬁcmﬁ‘ly below the minimum proof pressure specification as
E 5%9 :determined for the cartridge.

B. Altered Components

L Firearms and/or components which were previously subjected to
proof testing and, which subsequently have any proof stressed
components changed, altered, or substituted, should be
reproofed.

Uigt?

3. Because of the pressures involved in shooting proof cartridges, adequate precautions, both
mechanical and procedural, should be taken to protect personnel performing the firearms proof testing. To
this end, the firearm should be securely mounted, completely shielded from the operator and firing
accomplished by a remote control method.

4. Record headspace before and after proof testing.
5. A firearm is properly proofed when the cartridge has been fired without evidence of significant

gas leakage. Significant gas leakage occurs when a case separation or split allows gas to escape. In the
event that significant gas leakage occurs, the firearm should be inspected for damage and reproofed.
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6. Firearms following proof, should be submitted to sufficient visual, mechanical, and functional
inspection to assure that both the firearm and the fired proof cartridge have satisfactorily withstood the test.
This inspection includes;

A. Visual for damage, i.e., damaged receiver or bolt, bulged or otherwise

damaged barrel, broken stock, or any part subjected to the proofing
which can be visually examined for damage.

§%qss

B. The fired proof cartridge should be examined to determine that no
N firearm fault has introduced cartridge failure, such as:
I Expanded cartridge head
IL Excessive roughness, rings, or bulgmg'
affect extraction.

III. Incipient separatlon or strbtc
indicating excessive in headspace
stated above.

7. Function by s b;qguént ﬁg;ng 6t .
the proof firing. W h

e Record and note any headspace growth and round level.
* Record significant gas leakage and/or firearm damage.
e Record any firing of the firearm without the trigger being pulled.
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TEST PROCEDURE - REGAIN TEST

This test is conducted to evaluate whether the trigger mechanism will reset to full engagement
when the trigger is partially pulled by the customer and then released with the safety in the “Fixe” or “Off”
position.

Method:

A. Remove all lubricant from the firecontrol using Rem-Clean solvent.

B. Insert the firearm to be tested in the trigger pull apparatus for this ﬁést ‘and
the engagement between the sear and trigger (or striker).

design full

§Rzpeat A through F but with the firecontrol lubricated per the design team’s specifications or
5 manual.

Data Required:

Record engagement before and after test.

Record if mechanism did not return to full engagement.

Record trigger pull vs. distance

Record any firing of the firearm without the trigger being pulled.
Record trigger pre-play before and after test (if applicable).

* & 8 ° O
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TEST PROCEDURE - SAFETY PULL TEST

Method:

A. Inspect and verify the firearm is not loaded

Re prd any ﬁrmg of the firearm.
R,éeord any part breakage’s.
.'n%l?ecord sear engagement before and after test.

Record sear lift before and after test (if applicable).

Record trigger pre-play before and after test (if applicable).
e Record any firing of the firearm without the trigger being pulled.
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TEST PROCEDURE - SAFETY FUNCTION TEST

This test is conducted to determine if the safety mechanism will release the trigger mechanism and
cause the firearm to fire if the trigger is pulled intentionally by the customer with the safety on and then
moved to the fire condition. This test also determines if the safety will release the trigger mechanism and

cause the firearm to fire if the trigger is pulled intentionally by the customer with the safety ina “nu;{i{‘pr
half way to fire condition.

B
. .W;.:""

Method:

A. Inspect and verify the firearm is not loaded. :

B. Close the firearm as if to fire it and put the saf"éty to the “Siafe 0 * position.
C. Pull the trigger firmly (10 Ibs. maxmmm) f“ﬂ*ea.mum“l".t‘st no fnre

D. ' i

i “Flre”ar“Oﬁ” posmon - firearm must

not fire.
E. Open and close the giims agmo
E. Move the safe%:y’?to full “Safq” or’ On” amﬂhen manually position the safety  half way to the

half way to the “Fﬂ'e” qgt“Ofg"faosu' 5t w@g,ﬂa@ safety is  placed in the “Null” position. Pull the
trigger + r1;'!;1'sg=il.lm mil§t ntﬁ"fﬁ'e and the % safcty must not move to the full “Fire” or “Off” position.
the fifger bff the trigger, push the safety to the full “Fire” or “Off” position - firearm

listnot ﬁi;c
Pe(%form s%ﬁB through G three times per firearm.

Record any firing of the firearm.

Record any part breakage’s.

Record sear engagement before and after test.

Record sear lift before and after test (if applicable).

Record trigger pre-play before and after test (if applicable).
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TEST PROCEDURE - ACCURACY

Accuracy testing is conducted to determine the ability of the firearm to shoot within performance

specifications using a wide spectrum of ammunition bullet and powder weights, using different
manufacturer’s ammunition.

Method:
)] Certify the ammunition selected for muzzle velocity and pressure.
(@) For center fire rifles, fire three 5 shot groups at 100 yards, using a 20 power scope, for each

ammunition type selected. Prior to beginning of the test, shoot 5 “fouling” shots to seat in the rifle. Clean
the bore between each ammunition type used for test and repeat the 5 fouling shots. Lastly, sight in the
firearm using iron sights. After shooting accuracy, obtain the total adjustment range and increment of
adjustment.

For shotguns, shoot 5 patterns for each choke at 40 yards for hunting shotguns, 5 patterns at 25
yards for skeet shotguns, using the Remington sight picture. Fouling shots are not required. For slqg
shotguns, shoot three 5 shot groups using a 7 power scope (minimum). at 50 and 100 yds. Prior to: .
beginning of the test, shoot 5 “fouling” shots to seat in the gun. Clean the bore between: eac'il ammumno
type used for test and repeat the 5 fouling shots. Lastly, sight in the firearm using irot Slghts,“
shooting accuracy, obtain the total adjustment range and increment of adjustm’e . =

Rimfire accuracy is shot at 25 yards (100 yds. optional). Fire thraers shot gmups usi*h 15(}
power scope, for each ammunition type selected (2 recommepded Enor to begmnm aof the tegﬁ shoot 5
“fouling” shots to seat in the rifle. Clean the bore between iéath aniptinitio .t,ype use ﬁor test and repeat
the 5 fouling shots. Lastly, sight in the firearm using'i stitii accuraty, obtain the total
adjustment range and increment of adjustmmm- : =
3) Cycle the safety from ﬁre to safe every’s; :

(4) Accuracy and pattem wiitk is forbe shot fmm asxecollmgrlﬁrankford rest.

Shoulder shooting ls’hcceptable: but not thgr refeﬂ:e&’way of testing.

) Set the jron Sighits and lock: tbe mavable elhvatlon scale (if provided) at the 100 yard position and

the windage scalé j{lf pr&vldggﬁ at thé zero P:PSiﬁﬁﬂ Both scales are kept locked in these positions for the
remamd.é(cef all other tebi ‘s “Note the | pommn and record.

i
ke
w5

g
PRt

Mépsure ‘group di%és center to center for rifles/point of impact and pattern density (30” circle) for
fgun:

i Ré ord takedown screw torque (if applicable), bore and groove dimensions, bedding point location.

%“"Record maximum range setting (for the ammunition of the gun)

Record Increment of adjustment, range and windage.

Record total adjustment range, and total windage adjustment

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

TEST PROCEDURE - ENDURANCE TESTING

Endurance testing is conducted to evaluate the functioning life of the firearm. Record all
instances of malfunctions and failures, and replace parts when they become unserviceable. When a
specific part is being studied, continue the test only long enough to determine its useful life. Table 4 lists
suggested test plans.

TABLE 4
AMMUNITION REQUIREMENTS
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Firearm type Ammunition Description Number of Rounds Min.
Centerfire rifles Various bullet weights and 3000
geometry
Rimfire rifles Various bullet weights and 10,000
geometry
Target shotguns 50% light target loads 25,000
50% heavy target loads
Field Grade shotguns 50% 2 3/4” magnums 5,000
50% 3 magnums
Slug shotguns 50% 2 3/4” slugs 3,000
50% 3" slugs
Method:
A. Disassemble, thoroughly clean, lubricate per the design team’s instructions, and reassemble at i

least five test guns. Record headspace and barrel bore and groove measurements for each.

B. Fire each test gun, and record bolt velocity, bullet velocity and accuracy,. .. hbot hqlafyy loat
the heavy jack and light loads in the light jack for bolt velocities. The range djstaﬁ fs for defbi'mml'iz

velocity and accuracy are usually established in the requirements; when thegy are no! &pemfied*}'eferazo test
reports on similar items.) R m

C. Fire each test weapon in accordance with the’t mg proce T
specified by engineering. If a firing procedyrg.is no “pec1ﬂgd"ﬂhse thq following:

) Before commencmg, des:gn acedptan: §tmg, cahbrate adjust, or re- build the
shooting jacks. H

@) Allow th ﬁﬁvearqg'f to completely récov driihe éhootmg jack between each shot and do

not lean or “stiff arm”._tfte irearm Wb'le shpotmg tl;a" gun™

Mlg?( the weapon to cool between cycles; 100 rds for shotguns and  rimfire, 20
rounds‘ T cénterﬁre The use of forced air to accelerate cooling of  the barrels between firing trials is
permlgg . Th air should be directed from the chamber toward the muzzle to prevent it from washing the

k;r;cﬁnt from the firearm's action. The firearm can be cooled by forced air by inserting a curved
tube (copper suggested) into the chamber toward the muzzle. Operate and check safety after every
Wﬂgw g ' cooling cycle. .
w “4) Cycle the safety from fire to safe every S rounds.

3) Conduct selected firing cycles, using the firing attitudes of Table 3 at the end of
the test.
6) After every 1,000 rounds, disassemble, inspect, clean and lubricate the entire

mechanism, unless otherwise specified, fire 20 rounds for velocity and accuracy at the ranges

previously established.

D. After the specified number of rounds have been fired, disassemble, inspect, clean and

lubricate the entire mechanism, and fire the gun again for velocity and accuracy,and  record bore and
headspace measurements.

Data Required:
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Record the following:

e Muzzle velocity

®  Any sights that come loose before 500 rounds. |
L ]

[ ]

. Malfuncnons;?er!aim @f?pe breakagé;*ahd'replacement parts used.
& fires the gun i;a be removed from testing completely.
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TEST PROCEDURE - INTENTIONAL ABUSE

This test is conducted to evaluate the ultimate strength of the firearm. This is one of the last tests
to be done since it renders the firearm unusable for any subsequent testing.

Method:

A. Disassemble, thoroughly clean, lubricate, and reassemble the subject test guns. Record headspace.
Magnaflux all locking system and barrel components. Strain gage the middle of the chamber of the barrel.
Only use firearms with headspace from +.004 to the SAAMI minimum headspace for testing. Verify barrel

concentricity (or wall thickness around barrel), and test nominal as well as worst case.

B. Fire a specially prepared intentional abuse round with the firearm in a room specially prepared for

testing. Witness paper is to be hung around the firearm at the rear, top, bottom, and sides. The paper atthe .
rear should simulate the outline of the shooter and the witness paper at the sides and top should be placed
to cover the length of the ﬁrearm at a distance 3 feet away. Fire the gun wnth a lanyard. No personngi‘

completed.

C. Centerfire and rimfire rifles are shot with a bore obstruction (usuaﬁy 5 bulléﬁk forced ﬂ}to

just ahead of the chamber and mud at the muzzle).

D. 12 ga. shotguns are tested with the followmg hlgh préssﬁm;?lgaqs. k

Winchester AA Case (onchﬁl%d) b‘B}gde

209 Prmxgr,

i

.#7 1/2 shot, 6% Antimony
1¢°grain values,t elow Klstlﬁr*i'ransaucer Model 6231A2 #306582
i iE

'l

3 .;.Average Standard -3 Sigma (psi) | +3 Sigma (psi)
Pressure (psi) | Deviation (psi)
26,000 500 24,500 27,500
31,000 500 29,500 32,500
35,600 600 33,800 37,400
40,600 900 37,900 43,300
42,300 750 40,050 44,550
45,756 800 43,350 48,150
53,800 1,700 48,700 58,900
61,200 1,100 57,900 64,500
67,700 1,850 62,150 73,250
No data is given for shooting high pressure rounds in centerfire rifles or for

different gauge shotguns other than 12. These must be developed by

the testing.

the test lab at the time of

1. Make ten rounds to verify the pressure level of the load in a pressure barrel.
Test a minimum of 3 guns at each pressure level.

2. A bore obstruction of the gauge next lowest for the gauge to be tested
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(e.g.a 12/20 burst test). Glue a ball bearing (.125 dia.) to the primer of the  small round to
aid its ignition as well.

3. Wet compressed sand forced into the muzzle end back to the end of the choke or
choke tube. In rifles, fill the first 3 inches of barrel.

4. A bore obstruction comprising a 3/8” felt wad ahead and behind a shotgun
slug of the gauge to be tested placed at the end of the choke or choke tube and just
before the gas cylinder area (approximately 13” down bore).

E. Re-magnaflux all locking system and barrel components after firing.

Test Precautions:

(1) Loading of high pressure rounds:
e Only load a round into the action when ready to shoqt.
e  Check pressures to verify load - 10 samples minim :
¢ Do not store high pressure rounds - cut, doWh ‘those né; t
Follow all safety procedures w. takmg Pressures. e

)] Doing the actual testing:.;
e Two people aie;?leqlﬁ%d 161
e The rounﬂs ‘are NOT ‘i&) be [Qaded mto’ the chamber actlon closed, or the gun shot by hand.
AlF u;‘.f thls;gmusté & don 'eméjg:_ Vi
Unloza‘sdmg 4 Fa high preésure round from the ﬁrearm also must be done remotcly

Data Required:

e Record headspace before and after test (if measurable).
e  Take photos of the firearm before and after test.
e  Record pressure level of the test as recorded by strain gauge.

¢  Save witness papers and note any penetration of the witness paper to the rear of the firearm by any
fragment.

s Measure concentricity (or wall thickness around barrel), barrel hardness, and barrel diameters at every
inch.
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TEST PROCEDURE - HOT AND COLD

Functioning tests are conducted in climatic chambers to evaluate the effects of extreme high and
low temperatures on firearm performance.

TEST TEMPERATURES, EXTREME CONDITIONS

Condition Temperature
F degrees

Hot 120

Cold -20

For all tests and because of safety precautions, condition the firearms "half loaded", i.e., with the
bolt in the battery position and the chamber empty, so that one complete cycle of the operating handlke
loads the ﬁrearm Ammunition is condmoned at the same time as the rifle, but separate]y If test re5q1ts

r

mechanism several times to restore proper operation of the firearm. When this o
be so noted.
Speclﬁed lubricants to be used in each environmental test are deteignmed

y’ referendg to tﬁ&
approprlate owner’s manuals or design teams recommendatlon Infaddmo

observgtions of | ééne?al gun
Do noﬁl;.lean or fé-lubricate

High Temperature Test

functioning performance of weapiiis. '

Method:

':gtm‘rﬁe; yelq{;lty gmd pressures 6f the rounds chosen to be the high bolt velocity
bl vefoﬁi@_(l §

Samﬁﬁés for autoloading firearms.

i (2) 5 Condmon at least three test firearms and the ammunition in a climatic
: chamber for at least 6 hours at a temperature of 120 degrees F.

TABLE 6
Ammunition Requirements (MINIMUM)
Type of Firearm # of Rounds/Firearm
Low Temp High Temp

All 100 Low Bolt Vel. 100 Low Bolt Vel.

100 High Bolt Vel. 100 High Bolt Vel.
ET53656
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3 Test each firearm within the chamber as follows:

a. Fire 25 low velocity rounds and shoot 25 high velo"_ ity ‘round,
wait 2 hours, and repeat. This applies to shotguns.and rlmfuﬁ
rifles. For centerfire fires shoot 25 rounds wait 2 hourstand 4
b. Do not perform maintenance dﬂrmg ‘the 20 ._;ou
otherwise specified ] '
c. Cycle the safety frori: v

' ?ull thengtrlgger ﬁrmgy (10;}19&. max1mum) firearm must not fire.
y ;ﬂﬁhe ﬁnger off e trlgger move the safety to the “Fire” or

. reti :ghe ﬁrearms from the conditioning chamber, and
diaass ?mble théfoughly inspect, clean and oil each one.
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Low Temperature Test This subtest evaluates the effect of extreme low temperatures on the
functioning performance of the firearms.

Method:

)] Certify, by shooting a minimum of 30 rounds, in a pressure barrel, the
muzzle velocity and pressures of the rounds chosen to be the high bolt
and low bolt velocity samples for autoloading firearms.

@) Condition at least three test weapons and the ammunition in a climatig
chamber for at least 6 hours at a temperature of -20 degrees F.

3) Test each firearm within the chamber as follows;
a. Fire 50 rounds (25 high vel., 25 low v
b. Do not perform maintenan ir
otherwise specified.
C.

d

fe“;?b\?ery 5 "\’l:é,%frunds.
ty the firgarni-is not loaded.
plitthe safety to the “Safe”

Pull the frigger gumly,g (6 Ibs. maximum) - firearm must not fire.
8 the figer i trigger, move the safety to the “Fire” or
sition - firearm must not fire.

$After 200 rounds have been fired through each firearm,

ave the firearm from the conditioning chamber, and

ssembl@ﬁf:fﬁlorou@ly inspect, clean and oil each one.

¢ Record temperature and exposure times

e  Record all malfunctions.

o Record damage noted during inspection

» Record all maintenance actions performed

* Record ammunition velocity and pressures

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

ET53658

Confidential - SFKRSER. 592R6P6GBsye Order

Williams v. Remington



BARBER - 5.22.06r0009860

TEST PROCEDURE - FIELD DEBRIS TESTING

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.  Use the field debris mixture
listed in Table 7.

Method:

)] Clean and lubricate test gun to the procedure supplied by the design

) Open the bolt on autoloaders, remove the bolt on bolt action designs.
Set the safety on "safe.” Check that the firearm is unloaded. ;

3) Record the weight of one level tablespoon of debris mlxr(me

) Expose the firearm as follows:

Place the firearm in a shooting Jack tam b i msndeﬁ 3P
tablespoon of debris in the firecontrol meéhamsm frégp thé ,pttom Tap 3
the firearm three times, in the middle of the recel,ger to- Jar i 33)0¢
aid field debris getting in J;’r[e SR hanis : ".

®) Turp.the ﬁrearm ¢ its normk u ggh,tf hémzontal position and apply a
tablespppsiibt field d‘éﬁms toithe top df the fiFécontrol mechanism from the top.

Tap the firegrm tbgpe times, in fhe mn@dle,oﬁtﬁe receiver, to jar the rifle and aid
the debns gemng ﬁgm&ﬁe mechams Ll

Wiﬁp away any debrls that prevents the bolt from closing. Clean
) ‘:gnuch as possible by blowing sharply or wiping.

Fire a full magazine from the firearm. If repeated malfunctions make

thlS impossible, attempt to fire with another magazine. If firing is still
unsatlsfactory, attempt to fire with a clean magazine, container, etc., loaded with clean
ammunition. If repeated malfunctions make it impractical to fire the

remaining ammunition, stop the test.

For shotguns or other tube fed designs, shoot a fully loaded tube of
ammunition.

@) 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”
or “On” position.

Pull the trigger firmly (10 Ibs. maximum) - firearm must not fire.

With the finger off the trigger, move the safety to the “Fire” or
“Off” position - firearm must not fire.

(10) Fire 20 rounds; 10 high bolt velocity and 10 low bolt velocity rounds.
(if bolt velocity applicable)
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(11)  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. Photograph the
disassembly (or video) at each major step.

Data Required: Field Debris

s Record malfunctions.
Record number of rounds fired.

,;fﬁgi thss Clippings 2 parts
Bird Seed 1 part
Toothpicks (round, .25” long max.) to represent twigs 1 part
Table Salt 1 part
Small Stones (.015 dia. to .125 dia.) 1 part
Crushed Dry Leaves 2 parts
Pine Needles 1 part
Hair Samples (no longer than 2 inches) 1 part
ET53660
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TEST PROCEDURE - STATIC SAND AND DUST TEST

This test is one of two that evaluates the effect of sand and dust on firearm performance, where
the test firing is conducted after the firearm has sand and dust directly placed in the action. Thus, an
exposure box is not required. Use the sand and dust mixture listed in Table 8. This test is normally done
before all other sand and dust tests.

Method:
4] Clean and lubricate test gun to the procedure supplied by the design team.
@) Open the bolt on autoloaders, remove the bolt on bolt action designs. Set the

safety on "safe." Check that the firearm is unloaded.

3) Record the weight of one level tablespoon of debris mixture.
@ Expose the firearm as follows: I
Place the firearm in a shooting jack and apply a tablespoon of sand mthé-
firecontrol mechanism from the bottom. Tap the firearm three tqus in

middle of the receiver, to jar the rifle and to assist sand gettmg mr@»ghe me&hanism. :-;:?

receiver, to jar therifle  and ald sand

6) Wipe away anyﬂsa;nﬁﬂmaf ﬁrevé&ts the bo '_(;'rom.qlgsm . Clean parts as
much as possnble by blmvmg sharpiy T W) pmg :

attempt to fire

e)* 1 fire witha clean magazine,

1 ‘lé}idéd Wlf}t,clean ammunition. If  repeated malfunctions make it impractical to fire the
ing' émmun?fmtg stop the test. For shotguns or other tube feed designs, shoot a fully loaded tube
(ig_ i of ammumtlon Cycle the safety from fire to safe every 5 rounds.

=0

el

At every 5 round interval verify the fireatm is not loaded.

Close the firearm as if to fire it and put the safety to the “Safe”
or “On” position.

Pull the trigger firmly (10 1bs. maximum) - firearm must not fire.
With the finger off the trigger, move the safety to the “Fire” or
“QOff” position - firearm must not fire.

()] Fire 20 rounds; 10 high bolt velocity and 10 low bolt velocity rounds.
(if bolt velocity sensitive)

(10) Disassemble the firearm over white paper and weigh the amount

of debris that finds its way into the main mechanism area. Photograph
the disassembly (or video) at each major step.
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* Record malfunctions.
Record number of rounds ﬁred
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TEST PROCEDURE - DYNAMIC SAND AND DUST TEST

This subtest is also conducted to evaluate the effects of blowing sand and dust on gun
performance. Firing is conducted in one of the sand and dust facilities described:

A variable speed blower with volumetric dry feeder attached is mounted outside the test chamber. The
feeder must deliver a constant but adjustable flow of dust mixture to the air-delivery pipe of the blower.
The blower-feeder combination must be capable of dispensing sand and dust so that the mixture falls
evenly on the area concerned at a rate of 100 25 grams per minute per square meter.

Two types of chambers may be used for the sand and dust test, as follows:

Type A This type is used for the standard sand and dust test. The test chamber is a box made of 25mm (1
inch) plywood 0.9m (3 feet) wide, 1.2m (4 feet) high, and 1.8m (4.5 feet) long, with transparent sides and
an interior gun cradle. A 7.6cm (3 inch) vent hole aligned with the blower is in the end of the box opposue
the blower. A pair of rubber gauntlet groves for the test personnel, is attached over hand openg,ggs on edql
side of the box. The gloves provide dust-sealed access to the gun and permit full control of the'=§i1n
including installing magazines and firing,

Type B This type of chamber is used for larger firearms or when it is not: f{rﬁlient todse ty
chamber consists of a box of any size that allows free circulation of tlié;sand ai:rd dust- la&gn atmosphere
around the firearm. The chamber is provided with vents to rﬁ)pye any' ’dmldup aﬁalr pressgﬁ\e “%ind aid in
circulating the dust. It may be bottomless so that ltemb‘e pla 'J edover the weapoh, Access doors and ports
are provided as needed but must fit closely enowgf'to contain cmcutamﬁg atmosphere. NOTE: The
dust-laden atmosphere should not be breaﬂxed b persgt;fé} Dcx pot allo%ﬁnyone to enter the chamber
without approved breathing protegtlb or unlqg _ amber is ﬁrst purged of any visible dust.

Method:
1) Prep@re a!%z;md&aﬁd dus _um&wf #ngular structure, with particle size
dlsiniml;lpn defgnnﬁfeé by welghf, -using the US standard sieve series. The

2,

mﬂ ma:y be -qbtamed by mixing 42 percent "No. 1 dry" sand, 8 percent "No.

{ saﬂz% and 5@ “percent 140-mesh silica flour, which will provide the blend
Table8: 3

m

TABLE 8

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

Sieve Size Percent of Particle Size
(US gage sieve no.) weight retained  (microns)

20 3 842 to 1000
30 5 595 io 841
45 17 35510595
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60 14 251 to 354
100 10 150 to 250
(pass 100) S
140-mesh silica flour

140 1 105 to 149
200 4 74 to 105
325 7.5 44 to 74
(pass 325) 37.5 less than 44

Calibrate the sand and dust feeder of the facility to dispense the mixture at a rate of 100 +25 grams per
minute per square meter over the area concerned. :

2) Clean and lubricate test firearm. Place firearm and
chamber. The firearm should be in the

normally be fired. The ammunition complement will be, 18 4. low btqit veloe' 3 :
rounds high bolt vel. (if bolt velocity applicable) Fully load thg, test ﬁre@m and p}ace any safcty
switch in the "safe" position. Engmeermg Judgment is necessiry to detﬁmme the 4, __j%

are nisimally c@vered with plastic bags.

R

e

3
@

Withithe tingeilott the 'mgger‘,.h?ove the safety to the “Fire” or

ull“the‘ﬁﬁ T ﬁ;:imly (:M) lbg.mmmm) ﬁrcarm must not fire.
Off™ ‘posft on - firearm ‘must not fire.

(5% Turn oti the dust dispenser and allow to operate for one minute before firing.

Tl%ﬁﬁrmg schedule for magazine-fed weapons is one magazine every 60 seconds.
£
) Use a clock continuously throughout each test so that a chronological record
of total test time is made. The total time that the bolt remains open (to clear stoppages,
to change magazines, etc.) is a critical measurement in this test.
@) If the firings are performed without any malfunction that cannot be readily
cleared by immediate action, i.e., one requiring the use of tools or weapon
disassembly, continue the test until such a malfunction occurs or until all of the ammunition is
fired.
®) Disassemble the firearm over a white paper and weigh the amount

of debris that is present in the main mechanism area. Photograph
the disassembly (or video) at each major step.

ET53664

Confidential - SygRaeeRk.E52REpdasdssse Order

Williams v. Remington



BARBER - 5.22.06r0009866

firdl v;n-slght o} ﬂebf found ift'the g‘hn.
‘**Recglfr sapfFand & dust dispcnsmg rate

cco@g%ﬁc time thé; gun is open to sand.
'3 &Qcordbany firing of the firearm without the trigger being pulled.
U ’qg{ébcord Hny hang fires.

"'e
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TEST PROCEDURE - SALT WATER IMMERSION TEST (10-DAY)

This subtest evaluates the effects of salt water on firearm performance.
Method:

A. Prepare a salt water solution of 5% sodium chloride and 95% water by weight. The sodium
chloride must not contain more than 0.1% sodium jodide and 0.2% other impurities.

B. Prepare three test firearms in accordance with the owners manual. The guns will
over-lubricated to discourage corrosive buildup.

C. Temperature-stabilize the weapons, ammunition sufficient to fire at least four,

each of 5 days, and the salt water solution to within 20 degrees ) 5
D. Fully close an unloaded firearm and place its safety "on". Immersﬁ,tbe ﬁrearma and a:u-ef
ammunition (magazines, chargers, or clips) separately in the salt

minute. The solution must cover the test items complegely
E.

At every 20 round mter\t verlfy th lrearm is not loadqld
Close the firearm asa;f to Fie it and pi the
or “On”, pqsrtldn o " : ;
Pull the figger firmly 10 lbg‘maxgﬁi‘im) - firearm must not fire.

Wlﬂp the' hin {i8tf the f 1gger;.mdve the safety to the “Fire” or

“Off”' poﬁifon fueammust not fire.

] _c:pea.g.*D thgi;)ugh F with the other two guns.

] i Rep«??l;éftrmétwuh all three guns on days 3, 5, 8, 10. If conditioned  ammunition and/or
migazines ete-“ptevent firearm functioning, substitute clean ammunition and/or magazines from
th,?i poidit on in the 10-day test. No cleaning, wiping, or maintenance of the firearm is permitted

i uiitil after the test has been completed or until such time as they are rendered inoperable. Should
this occur before 10 days, perform the minimum restorative maintenance necessary to
return each gun to operating condition, and continue testing to its normal conclusion. Store the guns
and ammunition in a high humidity environment (at least 90% RH) when not being fired or
immersed.

I Photograph the test item as necessary.

F.

b

Data Required:

¢ Record number of rounds fired

s Record test temperatures and firearm exposure times

e Record malfunctions

» Record any firing of the firearm without the trigger being pulled.
s  Record any hang fires.
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TEST PROCEDURE - SOLVENT TEST

This test evaluates if any of the synthetic or non-steel components in a firearm are degraded (ln,b
terms of their properties) by various chemicals.

Method:

A. Obtain the following chemicals:

- Shooter Choice Bore Clean

-~ Mineral Spirits

- Rem Oil Ffoppes Lubricating Oil
- Accubore WD-40 Oil

- Rem Bor8Cledrier Hoppes #9

- LP-1 lubricant

s &Lehspé&mens in a container so that they are completely covered by the  solvent. Leave at
e conta?nh‘ for 24 hours.

I‘Remove and wipe the specimens until they are dry. Weigh and obtain hardness readings on the
#st specimens.

E. Leave the specimens to air dry an additional 24 hours. Weigh and obtain hardness readings

on the test specimens.

Data Required:

e  Record part weights.
» Record part hardness.
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