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Remington.
710 Assembly Report

Trigger Housing:

After familiarizing myself with the housing assembly I made a few obszrvations. A ﬁxtum to
hold ti:e housing is a must. Chuck made a prototype fixture which works pretty well fbi‘ assem[:h
ihe housing: Also, I recommend that we only use rubber hamirers on these; hommgs, the s‘,;%s thiaf _ s
the set screws go into might break and the threads of the screws mnghl:bef damagb?d if lise’*mgg_taf’
hammers. I noticed another problem having to do with the tngger hangutg up in’ somg ‘of the
housings we built. After tearing them down we notlced,a fefvg-spnssnb_le causeb First*}thé pin that
nolds the trigger in seems to be short as it does not, go- entlrelgz ﬂir ysmg. Second, the top
set screw does not seem to be hitting inside of th > hole m_‘;he trlggel"";gpnector Third and finally,
the housing may be warped or made mwrrecﬂ Y

Without knoviti’ng ho ""‘long ‘ takes toset the engagement its hard to set a time for an estimate
of daﬂy t}mld i

177435 3548.70

-----

;%
5:; 29%4] uéta‘ble Chair 239.25 478.50
' f@wk F-Fixture to build housing on
4. Brading fixture :
5. Rubber Hammer 14.49 28.98
6. 1/8 flat screwdriver 1.65 330
Bolt Assembly:

This was very hard to get a time on because almost every part of the assembly needs some kind
of fixture to assist you with putting it together. The time does not include gauging the extractor
which Shelley says is done on the model 700.

Total average for build.... 3 min. 24 sec. compared to 2 min. 26 sec. for 597

Again, hard to set a estimate on how many we could build in a day.
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Tools needed:
1. Fixture to hold bolt head to allow you to install retaining pin while holding ejector .
2. Fixture to install extractor ring

3. Fixture to compree firing pin spring enabling you to screw rear of firing pin assembly on.
4. 1/8 punch
5. 1/16 punch

6. 12 oz. ball pein hammer 10.99 21.98
7. Bench wilight and accessories 177435 3548.70
8. Adjustable Chair 239.25  478.50
Final Build:

.-‘.

I have a lot of questions about tlus part of the gun. Will all the stock screws use the same b:(?

.....

done on the model 700, are we gomg to check for it on the 710? Is thls thé’ b’gst plac

critical ejection port fit that Mike talked about? i i B
We used no air tools when bulding this gun up so the tlme will consxderaf;ly wheﬁ»we can use
all our powered tools.

:ﬁ9

Total average build time......cccccernereacens 4 mm. 43 seg compared to 2 min. 5 sec. for 597 gun build and
2 min. 39 sec. for barrel assemb ) i

Tools need %
light and e
2. A(ﬁlgl?table Qhafr

fii

177435 3548.70
23925  478.50
r12 . ball hammer 10.99 21.98

4.12 ‘;ubh”er hammer 1449 2898
& flat screwdriver 1.65 330
wﬁ;» handle tap holder 26.90 53.80
7. Air powered screwdriver 420.00 840.00
8. Cordless screwdriver 9595 191.9
Gallery:

If you look on the time sheet you’ll see I timedthis two different ways. I think the timed rack of
30 is probably more accurate because it takes into account all that goes on in the testing area...from
getting the guns from the builders all the way through te bringing them out to pack.

Total average build time 1 min. 49 sec. compared to 2 min. 55 sec. for $97 Magnum.
Total time for rack of 30.........c.oevreersuee 1 hour.
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Tools needed:
I have no additions to Jamie’s list of tools.

Packaging:

I did pack exactly the same way I timed gallery by the gun and by a rack of 30.
Lois and Debbie as well as others complained that the bolt wa too hard to close and open, is this just
because of the prototype or is this normal? They also complained that the length of the gun made it
hard to clean. They suggested getting lower tables for this gun.

Total average build time...................2 min. 50 sec.
Total time for rack of 30...........coeereee. 1 hour 55 min. 3 sec. (2 hours)

Tools needed: oL o
Jamie’s list is compiete unless we move pack for this gun closer to the new galtery ifiso w

4

%

1. Bench wilight 1774.35
2. 12 oz hall pein hammer 10.99
3. Computer and printer
4. Stapler air powered

5. Tape dispenser
6. Scissors

7. Flashlight

8. Cleaning rod

10. tag aftachei? :
11. sp¥ivel togl.
(s, 12+ Hillen tool ¢

MF1242

Confidential - Sghager.52Rpéeaidye Order

Williams v. Remington



BARBER - 5.22.06r0011193

Printing your
inserts is easy!

Step 1- Format

Key in your insert titles using the
preset in your existing
word processing software,

Use your laser or ink jet printer
to print titles onto insert sheets.

Step 3 - Insert

il

. Fold insgfts in half and stide into

711G TAB. Side-by-side printing

'F&ﬁ&’tab to be read from both
sides.

Turn over for

complete formatting
instructions

Patent Pending

AVERY ®

Feed this end into printer

Avery BiG TAB inserts for Dividers - 8 Tab

qeL 8- gxepi)\iq 1o} 5115§ii| iu oig Ma?\v
“19juiad ojur pud SIy3 pasd

® AUIAY

BIG TABS are

better!

» Use larger size fonts
or print more lines of
text on big inserts.

* Keep inserts from
falling out of tab with
secure indent point.

* Slide in or remove
inserts easily with
easy-access notch.

Easy access notch

HugitamResources

[t

oA LmAn
esoufces /L’

it
At L
gecureindempolnt
BIGTAB Standard

Technical

Support

Avery Dennison offers FREE
technical support bulletins to
assist you in formatting and
printing Avery Tab Inserts. Call
our Technical Support, and we
willl send a bulletin to you.

Avery Dennison
Technical Support:
972-389-3699

We're here to help

To find out more about our
complete line of products and
software solutions, contact our
Consumer Service Center:

1~800-GO-AVERY
¢, (1-800-462-8379)
="

01999
Avery Dennison Corporation.  RM 1003
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Micresoft® Word

for Windows

1

BS)

w

IS

Versions 6.0, 7.0and Word97

Foliow step-by-step:

Ciick on Tools menu, then click on
Envelopes and Labels.

Click on Labels tah, ner cics on
Options bufton

Under Product number Lis:
~  Click cn Worksaver 8- Tabs
- Settray 1o Manual Feed if availabie
- For Word97 - Click New Labe!
For Word 6.0/7.0 - Click the Detaiis
bution

. Make the following changes
Top margin 0
Side margir
Vertical pitch
Hgarnizontal pricn 1
Lapel heigrt "
Label widm ey
Number acrc:s .
Number dowr 2
Page size tWOre97; - wetter

«  ForWord47 — Enter Label name:
Type "Big TabsB and click OK.

+ rorWord 6.0/7.0 - Clek OK to the:

custom label message

For alt versions - Click QK (again,

then click New Docuimert.

. T Center and Enter Tox
+  Hoid down Ctrl + A keys to highlight
< Hald down Ctrl + E keys to centei
Clic<in top left insert to tyne text
«  Press the Tab key to move to the
next nsert

=

IMPORTANT: Type the same text
side-by-side to create insert

that can be read from both sides
of the tab

Press the Tab key to repeat and
complete the insert titles

SEE PRINTING INSTRUCTHF

o itk

All other
word processors

Laft 275" Top. 0.5"
Right 275"  Bottom 0.5"

2. Settwo center-aligned tabs.

+ ff software offsels tabs frem left margin
(e.g. Microsoft Works ™)
Tab 1 075" Tab2 2.25%

+ If software offsels tabs from left edge of
paper (e.g. Lotus Amipro®
Tab 1 3.5" Tab2 5.0"

3. Selline spacing o line heighttc 0.5”

Note: Select inches (i1} or inchide
inch marks ("} if necessary

4. o Cnter Text

+ Press Tab key to movs to tirst insernt
and type text

Prass Tab key to move to next insert
IMPORTANT: type same text
side-by-side to create inserts

that can be read from both sides
ot the tab

Press the Return key to riove to rext
line. Prass Tab key to repeat and
complete the insert tites

SEE PRINTING INSTRUCTIONS

. Feed this end into printer
B averve Avery BIG TAB Inserts for D oders- & Tab

qeL 8 - SI3PIAIQ 10} SLIASU] AVL DIE A1aAY
193upd o3uj pua siy) pas4

© AUANY @

WordPerfect®

for Windows
Version 6.0, 6.1, 7.0, or 8.0

Folow step-by-step

1 For WordPerfect 6.1/7.6/8.0 - Ciick ol
Format menu. For WordPerfect 6 0 - Cack
on Layout maenu

& Choose Labels.
« Selectlabel file:wp wp uslah
For WordPerfect 6.0/6.1 - Click on
WI-213-8 WorkSaver (Frong)

«  ForWord Perfect 7 0/8.0 — Click on
Avery WorkSaver 8-Tab
Click Create.

Iri the Label Description box.
Type “Avery Big Tabs 8"
Ir the Labe! Type box. select Laser.

4. Make the folowing changes

Label Size: Height

Labels Per Page: Rows

Top Left Label: teft Edgie 275"
Distance

Between L:ib(}li:n Columns 00
Click OK, 1rk_:§§.c\ick Select bulton
L2l the Labcls!d_' log box
T, 24

i o For?@#i?s?u._‘ )
iy e Lot
theFd) maf MEnu. Seloct
.< e, ther: CHitter
21 4-;:%;9&0' Current and subsequent
% fbages, then sick OK

Wik« Begin typing text in the first insert

- Press Ctrl + Enter keys to mcve o

the next insert

IMPORTANT: Type the same text
side-by-side to create insert

that can be read from both sides
of the tab

Press Ctrl + Enter keys to repeat and
complete inser titles

SEE PRINTING INSTRUCTIONS

Printing ;g

—

instructions

Follow step-by-step:

1. Insent a sheet of plain paper in Manua!
Feed Tray.

2. Set printer to “Manual Feed” i necessary.
Prini atest sheet.

3. Hold printed test sheet against insert
sheet to check alignment.

4. Load the insert sheet and print using
your printer's manual f2ed tray

PRINT A HALF- SHEET. Save the rast for later
NOTE: Only for printers capatle of teeding
8 1/2"x 5 12" paper sizes.

1. Splitinsert sheetin half  horizortally

Y

~

2.. Feed into printer on ron-perforated
side (see arrows on top and bottom of
insert sheet)

Need assistarce ? Check your printer manual
or contact Avery Dennison Technica! Support
TURN QVER FOA CONTACT INFORMATION

MEF1244
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PROPOSAL
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NEW PRODUCT PROPOSAL

~ PRODUCT DESCRIPTION: Sportsman Model 710 Bolt Action Rifle

This proposal is to develop a low cost, high margin, centerfire bolt action rifle targeted
at the economy price market. Development of the Model 710 should be based on:

Reduced Cost Of Manufacture
Reduced Manufacturing Lead Time
Ease Of Use

Low Development Cost

Low Capital Investment

Above Average Gross Profit (45%)

" The Model 710 should provide the following features:

Short, Long And Magnum Calibers -z ~
Standard Barrel Lengths (22,8 24”) ‘
Synthetic And Wood Stock Ve “lons
Floor Plate Or Magazihe Box (Lowesi
Reasonable Beslt Actl' TErtgger

>{-\J

s:eanda_rd conﬁguratlons scope combo packages will also be offered.
C ,'Lgde ‘fnounting and bore sighting a low cost 3-9 powe: scope on the

3 b MARKET OVERVIEW:
QQ@ 953 -

Remington is currently the market share leader in the centerfire bolt action market.
However, this position has been threatened as a resuit of aggressive competitive
pricing, expanding competitive offerings and a saturation of high-end niche markets.

Significant volume in this market has migrated to the economy segment where Savage
and USRAC have carved a niche and gained share. Remington is not positioned with
the Model 700 family to compete effectively in this segment which is controlied by the
mass merchants. A new introduction in the form of the Sportsman Model 710 will
provide the opportunity for Remington to capture a share of this emerging market
segment while maintaining a significant presence in the high-end segment with the
Model 700.

Np89.doc jrb 9/23/97
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PROPOSED TIMING: 2000 Catalog
VOLUME:
Year 1 Year 2 Year 3

40,000 50,000 55,000

Replacement volume detail: 15,000 Replacement of the current M/700 ADL Syn

PRICING:
MSP: $229 ’ Target Std. Gross Profit: 45%

NSP: $188 Target Cost: $103 %

PROJECT RESPONSIBILITY

PREPARED BY:

iy
"

Np89.doc jrb 9/23/97
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WHITE PAPER —
COSTING
REFERENCE

MEF1248
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REMINGTON ARMS COMPANY, INC.
FIREARMS - MAYFIELD

C:\windows\TEMP\[Book2 .xIsJm710 58,300 597 30,000 710

12/10/99

710 Costing Model 58,300 597s & 30,000 710s
Part# | Material Run Rate Labor Fixed Var Total
PART DESCRIPTION $ (hrs/pc) $ OH. $ OH. § OH. 3%
Total
Document Envelope Assembly 1721 | $ 0.09 $ - $ - $ - $ - $ 0.09
Document Envelope 1649 0.08 - - - - 0.08
Users manual 3391 0.15 - - - - 0.15
Product Owners Card 1426 0.03 - - - - 0.03
Remington Authorized Gunsmith 3413 0.07 - - - - 0.07
Safety Booklet 3499 0.10 - - - - 0.10
Oval Label 3491 0.01 - - - - 0.01
Carton Assembly 1444 2.05 - - - 2.05
Box and Envelope Label (710) 993002 0.04 - -
Shelf Talker 0.14 - -
Barrel Assembly Complete 305410 i
Barrel Assembly 3305400 Ho4 -
Barrel 305315 110 ™ 18.15 27.04
Receiver 300340 017 0.26 2.08
Receiver Insert Assembly Complete 77?7 1.38 2.1 2.58
Receiver insert Assembly 0.13 0.20 0.24
Receiver Insert - - - 0.62
Threaded Insert i : - - - 0.04
Side Plate G804 0.01 0.02 0.03 0.05 0.15
Side Plate Pin (2) oBo1o  0.01 0.02 0.03 0.05 0.22
Sear Safety Cam - - - - 0.94
Pivot Pin (3) 335 - - - - 0.27
Seir_ség[ing - - - - 0.05
Trgoett - - - - 1.53
ifrigger Conmectgr. - - - - 1.03
t¥rigger Screw Front ’ - - - - 0.07
tfrigger En%gemé’hi Screw - - - - 0.06
_ Tadmger Spiing 15400 - - - - 0.05
% TriggerStop Screw 15481 - - - - 0.04
Safety 300408 0.23 - - - - 0.23
Safety Detent Spring 300407 0.08 - - - - 0.06
Safety Pivot Pin 300352 0.14 - - - - 0.14
Safety Spring 300343 0.05 - - - - 0.05
Safety Button 0.41 0.0050 0.05 0.08 0.15 0.23 0.70
Safety Plunger 0.07 - - - - 0.07
Safety Key/Cap/Bushing 0.69 - - - - 0.69
Bolt Stop 300345 0.22 0.0010 0.01 0.02 0.03 0.05 0.28
Receiver Plug Screws (4) 17034 0.12 - - - - 0.12
Recoil Bracket 300361 0.19 0.0010 0.01 0.02 0.03 0.05 0.25
Bolt Assembly Complete 7?7? - - - - -
Bolt Body Assembly 7?7?77 0.0275 0.29 0.45 0.85 1.29 1.59
Bolt Body 300339 0.74 0.0032 0.03 0.05 0.10 0.15 0.92
Bolt Handle 300370 0.0120 013 0.19 0.37 0.56 0.69
! Bolt Handle Blank 300360 1.63 - - - - 1.63
Bolt Handle Pin 300329 0.10 - - - - 0.10
Bolt Head Assembly 305390 0.0580 0.52 0.79 1.51 2.30 2.82
Bolt Head 300338 1.75 0.0809 0.86 1.31 2.49 3.80 6.40
Page 1
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REMINGTON ARMS COMPANY, INC,
FIREARMS - MAYFIELD 12/10/99

C:\windows\TEMP\[Book2.xls)m710 58,300 597 30,000 710

710 Costing Model 58,300 597s & 30,000 710s

Part# | Material Run Rate Labor Fixed Var Total
PART DESCRIPTION $ (hrs/pc) $ OH. $ OH. § OH.$
Total

Extractor 93712 0.77 - - - - 0.77
Ejector 300342 0.11 0.0010 0.01 0.02 0.03 0.05 0.17
Ejector Spring 2772 0.02 - - - - 0.02
Ejector Pin 94555 0.04 - - - - 0.04

Bolt Assembly Pin 300330 0.15 0.0010 0.01 0.02 0.03 0.05 0.21
Firing Pin Assembly 7?77 0.0070 0.06 0.10 0.18 0.28 0.34

Bolt Plug 300368 0.25 - - - Y 0.25

Bolt Plug Insert 300346 0.80 - - 0.80
Firing Pin 300334 1.19 0.0010 0.0% 0.02 1.25
Firing Pin Tip 300335 0.33 s
Firing Pin Head 300336 1.50 %, AR
Firing Pin Spring 2772 - & 7010

Front Sight 94084 - 0.82
Front Sight Ramp 94657 = 0.09 1.25
Front Sight Ramp Screws (2) 28505 - 0.09
Rear Sight Assembly - - -
Elevation Screw - - 0.04
Rear Sight Aperture 0.09 0.14 0.31
Rear Sight Base 0.09 0.14 1.14

b Rear Sight Slide 0.15 0.23 0.76

Windage Screw - - 0.02
Rear Sight Base Screw (2i> - - - 0.09
Stock Assemb Complet& 0.22 0.42 0.64 0.78

277? 5.38 - - - - 5.38

% 15161 0.13 - - - - 0.13

Middle Sﬁ;ew Bushlng - 277? 0.05 - - - - 0.05

Rear 3cné3~ Buishing 2777 0.05 . . - - 0.05

3 pap fé 97971 0.18 - - - - 0.18

it Re&aﬁ Pad 97973 163 - - - - 1.63

. jg« Recoil Pad Screw (2) 98008 0.02 - - - - 0.02
Sl Magazine Latch 300362 0.19 - - - - 0.19

Magazine Latch Spring 77?7 0.03 - - - - 0.03

Magazine Latch Pin 300371 0.07 0.0010 0.0t 0.02 0.03 0.05 0.13

Sling Swivel Stud (2) 300096 0.14 - - - - 0.14
Takedown Screw (2) 77?7? 0.16 - - - - 0.16
Rear Takedown Screw ?27?7? 0.08 - - - - 0.08
Magazine Assembly 7727 0.0083 0.07 0.1 0.22 0.33 0.40

Magazine Box 300363 290 00010 0.01 0.01 003 004 295

Magazine Follower 300364 0.26 - - - - 0.26

Magazine Bottom 300365 0.26 - - - - 0.26

Magazine Spring 17028 0.42 - - - - 0.42
Freight on Parts 0.25 0.25
Value Added Cost of:

Proof/Gallery/inspect/Pack 1.15 0.1500 1.34 2.05 3.91 596 8.45
Total Cost $ 43.05 09226 $ 915 § 13.98 $ 2661 $ 4059 $ 9279 I
Page 2
MEF'1250

Confidential - SERAEER - 52206 Grbbge Order

Williams v. Remington



BARBER - 5.22.06r0011201

REMINGTON ARMS COMPANY, INC.
FIREARMS - MAYFIELD

12/10/99
C:\Wwindows\TEMP\[Book2.xIsJ710 capital by operation
In House Capital
Part
Name Operation Equipment Capital Required
Useful Lif Depreciation
Barrel Cut off $0
Dritt cones $9,960 Dec-99 10 996
Ream $0 10 -
Rifle gages $9,800 Feb-00 10 980
Wash & Stress Relieve  baskets $6,900 Feb-00
Tum gages $10,100 Feb-00
Face & Chamber gages $33,300 Apr-00
Face & Chamber machine $222,880 Mar-00
Cut off and Crown chuck $15,000 Jan-00
wash and eddy current test machine $75,000 Mar-00
Induction Harden machine $166,000 Mar-00
inspect Hardness machine $12,000 Mar-00
Drill and tap sight fix & gages $7,600 Feb-00
Roll mark fix & gages $6,300 Apr-00
Angularity Straighten  fix & gages $3,500 Feb-00
Centerless Polish $0
Glass Bead Blast fixtures $2,500 Jan-00
Color racks $6,000
Inspect Purchased Part
Bolt Head Blank gage 10 250
Superabrasive Grind Lugs fix & gage 10 4,380
CNC Machine Boit Face it
Complete fiac Biagd 10 17,478
CNC Machine Cam Cug#5*
Ejector Retaining:Pin Hale fix & 10 1,500
CNG Machine Bojt Heatl, .;
glnlng Pin‘Higle Mar-00 10 1,500
e[m Extrabtor
i1, Hat $10,000 Jan-00 10 1,000
ar Heat 1% $0 10 -
\mpe for Hardndks $0 10 -
? Black OXIde 50 10 -
J.é-‘
Inspect Purchased Part
Blank gage $2,000 Jan-00 10 200
Machine Cam Cuts machine $0 Feb-00 10 -
Assembie Braze Bolt  machine $90,000 Mar-00 10 9,000
Deplate tanks $9,500 Jan-00 10 950
Eddy Current Test $0 10 -
Glass Bead Blast fix $2,500 Jan-00 10 250
Black Oxide $0 10 -
Inspect Purchased Part
Receiver Blank gage $2,500 Jan-00 10 250
Machine A-load machine & CM $513,831 Feb-00 10 51,383
Machine B-load $0 Feb-00 10 -
Vibratory tumble deburr $0 10 -
Barrel
Assembly Press Receiver to Barrel fixture $0 Dec-99 Hion Equip 10 -

Page 3
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REMINGTON ARMS COMPANY, INC.

FIREARMS - MAYFIELD 12/10/99
C:\windows\TEMP\[Book2.xds]710 capital by operation
Inspect for straightness gage $3,500 Dec-99 10 350
Final
Assembly Gallery 100yd range $100,000 Dec-99 25 4,000
snails $30,000 Jul-00 25 1,200
HVAC $25,000 Jun-00 10 2,500
other $10,000 Mar-00 25 400
25 -
$100,000 Mar-00 25 4,000
$65,000 Jul-00 25 2,600
$1,801,755
Purchased Parts
Part # Part Name Capital Tool Vendor
300327 Receiver insert 48,000 Mold Hanson Jun-99
300333 Side Piate 10,000  Stamping Die Dec-99
300334 Safety Arm 23,880  Stamping Die NH Stamping Dec-88
300345 Bolt Stop 6,820 PM Sterling : i TR
300361 Recoil Bracket 2,225 Stamping Die NH Staqppin 4483, “Mar-00 Apr-00
300360 Boit Handle Blank 12,800 Invest Cast Die steel 2,560°  Mar-00 Apr-00
300366 Boit H. Braze Shim 0 Use Paste et - Mar-00 Apr-00
300368 Bolt Plug 38,088 7.618 Mar-00 Apr-00
300336 Firing pin head 23,000 4,600 Mar-00 Apr-00
300362 Mag Latch 33,480 6,696 Mar-00 Apr-00
300363 Magazine Box 5,600 Mar-00 Apr-00

300364 Magazine Follower
300365 Magazine Bottom,_ ;. %

6,660 Mar-00 Apr-00
9,576 Mar-00  Apr-00
30,060 Mar-00 Apr-00

(4,05 NS N4 S S RS S S, ]

Tuscorora - Mar-00
L3 $2,297,528 253,430
i Installation $61,000 10 6,100
$2,358,528 259,530
Page 4
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REMINGTON ARMS COMPANY, INC,

FIREARMS - MAYFIELD

C:\windows\TEMP\[Book2 xIs]Start Up Costs

Direct Labor
From Overhead
Setters
Maintenance
EBs
Other Costs
Travel
Material for Recerver
Matenal for Bolt Body
Material for 1,000 Learning
Guns ($43.86/ea)
Material for 60 T&P
Guns ($43.86/ea)
Material for 30 DAT
Guns ($43.86/ea)
15,000 rns of Ammo
Disassembly & Rearrange
Tooling & Inspection
Prototype Parts
Material Handling Purchases
Miscellaneous

1999 startup Costs

12/10/99

e Project

8/31/99  9/30/99  10/31/99  11/30/99 TomiFouo | /3100 _ 2120/00  3/31/00  4/30/00  5/31/00_ 6/30/00 __ 7/31/00 _ Total 2000 Total

3.188.64 455620 11,615 76 7.105.76  ,608.82 10,200.96 6,800 64 3292128 | 44,537 04
. - 4| se2560 56548 534980 176776 307032 353552 2591448 | 2591448
- - SRETH, O b 258240 508410 5717.34 419824  3,14868 425348  2,099.12  27,08336 | 27,083.36
1,849.41  2,642.02  2,245.74 2107 14 [£:3,60064 791676 1054260 857003 774279 819218  3,268.09  49,833.00 | 56,57023
124.93 10,000.00 10,124.93 - 10,124,903
2,175 00 75by - 2,175.00
3,000.00 - 3,000.00
21,930.00 21,930.00 43,860.00 | 43,860.00
131580  1,315.80 2631.60| 263160
1,315.80 1,315.80 |  1,315.80
- 600.00 1,200.00 60000  600.00 3,000.00 {  3,000.00
- 6,000.00 6.000.00 |  6,000.00
15,265.47 16,250.00 16,250.00 16,250.00  64,015.47 - 64,015 47
N 8,000.00  £,000,00 32,000.00 | 32,000.00
. 19,333,33 19,333.33 19,333.33  58,000.00 | 58,000.00
549615 9,80356  ©,803.57  9,803.56  34,906.85 286 286 286 286 286 2,000.00 | 36,906.85
12493 22,936.63 44,001.61 3325078 32,171.19  132,575.15 65,535.22 56,077 47 42,627.28 4385146 28,521.78 284,550.61 | 417,134.76

€021 100190°22'S - ¥3quvd
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Sheet1

BUSS BAR LOADS

OBJECTIVE-  TO SEE IF THE BUSS BARS HAVE ENQUG
MACHINES NEEDED FOR THE M@DEL 710.

BUSS RATING -

# OF BUSS -

Page 1
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Sheet2

NORTH BUSS

MACHINE

CHILLER (REAMER)
CHILLER (DRILL)
RIFLER

REAMER

REAMER
GUNDRILL
GREENARD PRESS
LIGHTING PANEL
DUAL HEAD DRILL
OKUMA (RAIL)

0-12

ROLLMARK 575
RECEIVER
RECEIVER
CARBON BOLT
TUNGSTEN
TUNGSTEN
DADSON
OKUMA (B.A)
OKUMA (B.A)
MONARCH
MONARCH

TOTAL 1235 A

BUSS LOAD - (1235 A) (30%) = LOAD 370.5A

46 % OF BUSS IS CURRENTLY BEING USED

Page 1
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Sheet3

SOUTH BUSS

MACHINE FUSED @

ASSEMBLY PANEL 200 A
EDGETEK 100 A
CENTRIFUGE 40 A
SOUTHBEND LATHE 4A
AMERICAN PACEMAKER LATHE S5A
BRIDGEPORT

BRIDGEPORT

SURFACE GRINDER

ROTO FINiSH

CITIZEN

SHIPPING PANEL

GUNDRILL

GRAYMILLS PARTS WASHER
AIC UNIT

AIC UNIT

AIC UNIT

WAGNER CUT-OFF

Page 1
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Remington Arms Co. Inc. Page 1 9/1/89

MACHINE N __ OST AT FULL LOAD KWH COST AT NORMAL LOAD
AT FULL LOAD.S-{ AT.$.065 PER KWH | AT NORMAL LOAD AT $.065 PER KWH

OKUMA LT15MY 4848.23 $315.13

OKUMA LB300MY 3029.4 $196.91

G&L CORDAX CMM D-8 242.35 $15.75

OKUMA 4018 7623.07 2515.61 $163.51

OKUMA 4018 7623.07 2515.61 $163.51

HEAT TREAT 10164.09 : - 3354.15 $218.02

INDUCTION UNIT 8968.32 35'5'2;4 - 2959.54 $192.37

CHILLER 2541.02 $165.17 838.54 $54.51

CHILLER 2541.02 $165.17 = 838.54 $54.51

EDDY CURRENT TESTER INFORMATION NOT AVAII:AB:I*:Eéﬁ'T"TH]._S TIME

TOTALS 64066.39 $4,164.34 $1,374.22

Remington Arms Co. Inc. Page 1 9/1/99
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AVERAGE OF EXISTING KW USAGES 248400KW—"§§

ESTIMATED INCREASED USAGE PER MONTH %‘-!344?%W =

A

THIS YIELDS AN INCREASE OF APPROXIMATELY 8.5% MO

i

EENPQWER THAN IS CURRENTLY BEING USED
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COST SUMMARY

COST SUMMARY FOR PLANT PREPARATIDN ANB,
INSTALLATION OF NEW MACHINER¥EOR MODEL

A

REMINGTON ARMS
22 RIFFLE TRAIL
HICKORY KY,42051
856-4200

VA INIANRNARS

ME1263
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COST SUMMARY TABLE OF CONTENTS

REASONS FOR CHOOSING OKUMA

T AEE ATIONGFMACHINERY ... PAGE 3

MEF1264
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REASONS FOR CHOOSING OKUMA

1) OPERATOR, MAINTANANCE, AND PR.GRAMING L
FAMILIARTY. .

) OKUMA COMES STANDARD WITH mm OP'E'LONS AT
LOWERCOST. .. 3

§5 B

i‘&,\hﬁx

.....

rrrrrr

5;
W, s &
-»J :_5

A IS VERTUALY MAINTENANCE FREE.

ME'1265
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Remington Arms Co. Inc. page 1

COST-IO

S
At e,
oy

8/27/99

TOTAL

$350.00*

$1601.00**

*
COST N/A IF MOVE IS LESS THAN 30 FT.

%k
THREE POSSIBLE MACHINE MOVES TO DATE (COST X THREE)

£
3
T

91Z1100190°22"S - ¥3gquvsa
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Remington Arms Co. Inc.

page 2

8/27/99

MACHINE

SKATES

EMPLOYEE LABOR

SUBTOTAL

OKUMA LT15MY $288.00 $40.00 N/A $468.00
OKUMA LB300 $288.00 $40.00 N/A $468.00
OKUMA CROWN-V $288.00 $40.00 N/A $468.00
OKUMA CROWN-V $288.00 $40.00 N/A $468.00
TACO BRAZE N/A TWO MEN 4 HOURS N/A
CHILLER (TACO) N/A TWO MEN 4 HOURS N/A
INDUCTION UNIT N/A N/A™ TWO MEN 4 HOURS N/A
CHILLER (INDUCT.) N/A N/A TWO MEN 4 HOURS N/A
G&L D-8 CMM N/A N/A X ﬂN-/K’ TWO MEN 4 HOURS N/A

.2

TOTAL COST

EDDY CURRENT TESTER|

$1,152.00

EoH

INFORMATION NOT AVAILABLE AT, T

$560.00

N/A

1.872.00

LL21100190°22"S - y3gquvsa
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Remington Arms Co. Inc. 8/30/99

MACHINE LT15MY | LB 300 TACO BRAZE| CHILLER |INDUC. UNIT| CHILLER | D-8 CMM
ELECTRICAL ‘_

CONDUIT $102.00 | $102.00 | $102.00:].8402.00 | $68.40 | $68.40 | $68.40 | $68.40 $68.40
TRANSFORMER $1,310.00 | $720.00 | $720.00 | $7%6:00:| NiA N/A N/A N/A N/A

DISCONECTS | $970.00 | $315.00 | $315.00 | $31500 * $275.00 | $435.00 | $250.00 | $435.00 $25.00

FUSES $125.20 $48.00 $48.00 $30.75 $13.50 $30.75 N/A
WIRE $297.00 $105.60 | $105.60 $24.96 $24.96 $24.96 $24.96
FITTINGS $250.00 $250.00 | $250.00 $175.00 | $175.00 $175.00 $175.00
PLUMBING

PIPE $134.40 $134.40 | $134.40 N/A N/A N/A $134.40
REGULATOR $133.82 $133.82 | $133.82 $133.82 N/A N/A N/A $133.82
VALVES $45.00 $45.00 $45.00 $45.00 - N/A N/A N/A $45.00
FITTINGS $50.00 $50.00 $50.00 $50.00 N/A N/A $50.00
EQUIPMENT

$156.60 | $156.60 $156.60
$77.80 $77.80 $77.80
$766.26 | $968.51 $890,98

13,963.12

GENI BOOM $156.60 $156.60 | $156.60 $156.60
SCISSIORLIFT | $77.80 $77.80 $77.80 $77.80
SUB TOTAL $3,651.82 |$2,138.22 | $2,138.22 | $2,138.22

ITOTAL cosT

dr it e

8121 100190°22°S - yaniva
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Ramington Arms C'.,«v\/ﬁany, inc

Model 710 Critical Testing & Paths

%
Mayfield Plant

] November I Decempber|

o |8 Task Name - Start Finish 1024 1 0@ [ 7 | A4 | Wt | 1428 | 25 | 1213
1 Model 710 Critical Testing & Paths THE0/28135 | Wed 12775199 m
2 Barrel Testing - 4140 Material Strength Th_:i&il'lidlss Thu 11/18/89 " §~ '

3 Cut-off Samples to E'town Thu 11/4/99 06 Z

4 Samples to Induction Heat Treat - Thu 11/11/99 len S,

5 Fatigue Tast in E'town i 11@2/99 Thu 11/18/99 Mike K.

6 Barvel Testing - 4140 & Rem Spec 155 - Accuracy Wﬂ'.‘l’:lulalss !I_\(od 12/15/99 m
7 5y Drifl, Ream & Rl 155 Barrels Tday R Traiee oten . !

8 |EH Rifle 4140 Barrels 1 day [z ! ;

9 Stress Relieve Barrsls 1 day T k ) )
10 Turn Barrels 1 day W:d_1 1/10/95:1&-_\:Ved 11%99 '

T Chamber and Maching Hub §days| Thu 19711/88 |~ Ron 112215 : ez,
12 Induction Heat Treat 7days| Tue 11/2?{99 Glen S.[50%].Joe Z.[50%]

13 To E'town for Testing 2wks Thu 12/2/8¢ Mike
14 |H Test Press Fixture 1day| Wed 11/3/98; 1 ! JimG.

15 Bolt Head Testing 12 days Tue 11/9/89 ~ :

16 | bW Superabrasive Grind Lugs 1 day Tue 11/6/98 . Jos Z.(50%],Kristen $.[50%]

17 EE Maching Face 3days| Mon 11/22/89 - Kristan S. :

18 Receiver Testing 2days| Thu11/11/3¢

19 E Second Trip to Okuma 2days{ Thu11/11/99 Fr1 1‘%“:
20 Bolt Body Brazing Machine Testing T 3% days| Thu 10/28/98| Tue 11/30&}

21 [ Purchase Belt Handles 25wks| Thu10/28/99| Mon 1111 Slg;.
22 | Fmish Machining Bolt Bodiss 10 size 2days Thu 11/4/89 Fri 11/5/99
23 Get Samples to Induction Brazing Vendors 1day| Mon11/15/89| Tue 11/16/99

24 Get Quoies on Machine based on samples 2wks| Tue11/16/98| Tus 11/30/99

25 Non-Desiructive Inspection of Barrels 6.67 days Mon 11/8/89 | Tue 11/16/99

25 Investigate Cost of shipping old Magnafiux Booth from fion 133 wks Mon 11/8/8¢1  Tue 11/16/99 . : — Kristan §.[50%),Jerry H.150%]

27 710 Plant Layout 2 13 wks Tue 11/2/98| Tue 11/16/98 ” — Kristan S.[75%].Joe Z.[ZS%II

2
Task _ Milestone ’ Rolled Up Spit -
Project; Model 710 Criticat Testing & Spiit Summary ~ Rolled Up Milestone <> ~

Date Wed 11/3/99

Progress

Rolled Up Task

— Rolled Up Progress #

Y

Page 1
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Remington Arms Company, Inc. Confidential

Model 710 Engineering Trials Report

Summary

Engineering trials were conducted on three components of the Model 710 from October 11, 1999 to
October 22, 1999 in order to gain more accurate information of tool lives, cycle time, and various other
machining parameters. The machining tests were conducted in Charlotte, NC at the Okuma America
Technology Institute, and utilized an Okuma LT-15M Turning Center. Technical assistance was provided
by Okuma America and Matthew Machinery out of Louisville, KY.

The components machined on the LT-15 were:
o Model 710 Receiver, Part No. 300340

e Model 710 Bolt Body, Part No. 300339
¢ Model 710 Barrel, Part No. 305315

As aresult of these machining tests important information was gathered on the best methodﬁ to
manufacture these components and the cost associated with each This informatipn w,-i.ﬁ_?be

The results of the trials to date are given below.

Model 710 Receiver

er. All, fg,atu‘res could be machined, although
some were approxunatlogs.ﬁf cuts’f.and n,ot to the miodel: dtamgig specs, because the LT-15M available did

d é@netér was excessively large. When that ratio exceeds 6:1 stock toohng begins to
béCome ieffective at damping out vibration caused by cutting forces (the ratio for this
operation is about 8:1). Exacerbating this situation was the fact that the tubing being
machined was not to the O.D. & 1.D. dimensions planned to be used in production. The
closest stock size was used for these trials, but the closest stock material required
removing app. 0.100 in. of material from the L.D. to get it to size. Several different
methods were tried to overcome the chatter but without much success. Additional work
needs to be done to determine the best options for creating the 1.D. to model drawing
dimensions and tolerances.

e  Some difficulty in machining the various slots in the receiver body due to tool chatter.
The tool chatter problem can be overcome by tooling changes.

s  Chip evacuation was a problem. The low carbon steel w/ low hardness tends to produce
long, stringy chips that are hard to break up and tend to tangle inside the receiver body.
This can be overcome by more aggressive speeds & feed rates, but low carbon steel also
tends to weld to cutting tool surfaces. Therefore, TiN, TiCN, or TiAIN coated tools are
necessary to ensure long toot life. Indexable insert endmills may be an option for
roughing cuts. The inserts tend to have good chip breaking abilities and are coated.

Page 1 of 6
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Remington Arms Company, Inc. Confidential

Model 710 Engineering Trials Report
Model 710 Receiver (cont’d)

Due to these difficulties it was not possible to run a substantial number of components. It was possible,
though, to extrapolate the following information:

e  Machine cycle time: 6 minutes actual vs. an estimated cycle time (100% efficiency)
of 5.023 min.

e Variable Tooling Cost: $1.433 per part vs. an estimated cost of $0.927, due to
having to purchase coated tools and reduced life for slotting endmills

e Labor Run Rate: .00417 (2 minutes of operator time required per one 8-piece (5
ft.)bar) vs. an estimated run-rate of .00397 (5 minutes of operator time per one 21-
piece (12 ft.) bar)

®  Material Cost: Remnant length app. 6” (same as original estimate). With a 5’ long
bar, this will result in 8 pcs per bar, and a per piece material cost of $2.178 vs. an
estimated cost of $1.76. NOTE: The initial estimate did not calculate material cost
based on DOM material, which will be necessary to use to help eliminate 1.D. boring
problem. Re-calculating the initial estimate material cost for a 12’ bar with 67
remnant at the DOM price of $3.52 per foot yields a material cost of $2.
not $1.76

L EE
wad B

More detailed information is given in Appendix A.

it works this style of end mlll woq}d replace one ervg millcomplawly, “with an approximate savmgs of

between $.30 and $.40 _Qe;r pan lxs effec’ts on cycIé'tnnqme'nnot known as of yet.

1 forithe r@(ﬁwer, ‘ﬂae Oﬁmﬁﬁ" 15M, seems well suited for machining this component
compistg The ofipon‘&ﬁ"qulred to mammlze the machine’s efficiency stlll require more research and more

’ ’%gn, S alithhbﬂi@(‘tjie L B Lhas to be bored out, will dictate what kind of bar feeder is purchased and how
]ong}he b‘qar stock: ] be, As thing stand right now, if the 1.D. has to be machined, then the bar stock
len[g)?wﬂi be limited to about S’ max, and a magazine bar feeder will need to be utilized. Otherwise the

chipgforméd by boring will become too compacted in a longer tube length and will interfere with

mq_é ining. According to the bar feeder manufacturer normally used by Okuma, LNS, the smaller
gazine bar feed system can be modified to provide through the spindle coolant or an air blast to clear
chips out, but those options can’t be put on a longer bar feeder.

Chips also present a potential problem for unloading the parts as well. LNS has a vacuum parts unloading
system to literally suck the parts out through the back of the spindle, but an excessive amount of chips in
the parts may interfere with the operation of the unloader. Okuma’s parts catcher option for the LT-15 may
end up being the better option for automatically unloading finished parts. The Okuma parts catcher will
add approximately 7 seconds to any cycle time.

The material price changes above reflects the use of DOM (drawn over mandre}) seamless tubing with
additional processing done to it to lower the O.D./I.D. concentricity to at or below 0.01. This concentricity
would eliminate the 1.D. boring operation and lower tooling cost. It may allow the use of the 12 foot bars
again instead of shorter bars, resulting in a material cost of $2.028, or a reduction of app. $0.15 per part.
The machine cycle time may not be substantially reduced, because the boring is done simuitaneously with
other operations on back end of the part. As a result the boring time is internal to the process. The
concentricity is being reviewed with the tubing vendor to make sure the promised concentricity can be
delivered.

Page 2 of 6
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Remington Arms Company, Inc. Confidential

Model 710 Engineering Trials Report

Model 710 Bolt Body

There were few problems encountered in machining the bolt body. All features could be machined. The
only trouble encountered was with chips packing in the 1.D. of the bolt body (same material as the
receiver). This caused the insert on the boring bar to fail after approximately 80 pcs. Changing the
grooving cycle can reduce chip size. Different types of inserts also need to be explored in order to optimize
this tool. Overall, though, the machining went well. The same comments noted about the LT-15M
machine and the automation needed for the receiver are equally applicable to the bolt body (i.e., bar stock
length, unloading method, etc.). Cycle times, run-rates, etc. are given below:

e Machine cyele time: 1.933 minutes actual vs. an estimated cycle time (100%
efficiency) of 1.959 min.

e  Yariable Tooling Cost: $0.285 per part vs. an estimated cost of $0.24, due primarily
to decreased life in grooving insert

e Labor Run Rate: .00333 (2 minutes of operator time required per one lO-plece €
ft.)bar) vs. an estimated run-rate of .00321 (5 minutes of operator time per ofl 26
piece (12 ft) bar)

estlmated cost of $0.74.

For more detailed information see Appendix A.

s
There,yere few ﬁrobleﬁs: machlmgig th&Btirrel chamber area. The features machined were the chamber,
) cpunténbéxiq bolt ffead ‘efearance cutséind takedown screw holes. The machine available for use at Okuma
5 is opiﬁon therefore the recoil lug slot could not be machined. It should be noted here

the ritac iiged 16 run the barrel chamber operation is an LB-300 MY lathe. The LT-15M was
used‘({; si 'ulate thig’ “Imachine, as Okuma did not have an LB-300 available for use.

Thﬁ%amnaxy dlfﬁculty encountered was machining the 3925 X .325 wide undercut. The tooling initially
¢hosen, a grooving boring bar, ended up being too marginal to be used. The bar tended to rub in the
counterbore when cutting to full depth. Several modifications to the boring bar head were tried; enough
clearance was added for the bar to clear the counterbore, but it made the head too weak and it would break
after 5 or so pcs. As aresult a 5/16 HS cobalt T-slot cutter was used to cut the undercut groove. This
change resulted in an additional minute being added to the cycle time. More research into different boring
bars is needed in order to find a standard bar that will suit this operation. None have been found to date.

There was some chatter encountered initially in the cutting of the bolt head relief cuts (the “ears”). Feeds
& speeds were modified to eliminate this problem; this resulted in the addition of app. 30 seconds to the
cycle time. Different tooling choices will help in speeding up this operation.

The 4140 barrel material used in this runoff is not heat treated at this point in the barrel process, uniike a
M/700 barrel. Therefore the steel adhered more readily to cutting tools. As a result of this the tool lives for

the rough and finish reamers were reduced to ensure the chamber finish remained good enough. This will
make sure there aren’t any secondary chamber burnishing operations required.

Page 3 of 6
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Remington Arms Company, Inc. Confidential

Model 710 Engineering Trials Report

Model 710 Barrel (cont’d)

As previously stated above, the slot could not be cut in the barrel. Based on the experience gained from
these trials, it is estimated that the recoil tug slot will add approximately 20 seconds (.33 min) to the

cycle time. Load/unload time was approximately 10 seconds (.1667 min.). The cycle times, etc. are given
below:

s Machine cycle time (including estimate of Recoil Lug Slot & load/unload): 5.57
minutes actual vs. an estimated cycle time (100% efficiency) of 3.69 min. , due
primarily to the use of the T-cutter and slowing down the bolt head relief cut

¢  Variable Tooling Cost: $3.039 per part vs. an estimated cost of $2.762, due
primarily to decreased life in the rough and finish reamers
Labor Run Rate: .0928 vs. an estimated run-rate of .06146
Material Cost: Not applicable for this operation i

For more detailed information see Appendix A.

Conclusions

As a result of these trials, the following conclusions could be for;_lr_tjgl;}_ted:

This does not match the total increase 'ﬁst herg (the totalgncreaﬁqh};@ported up to this point
: ) i the ?mcéss of runnmg batrels up to the point where they
her mfom%tm_ n cyele, | t»mes were gathered. This resulted in no
.,and Tifle operations, and an mcrease of app.

‘1)
Thd; totai gﬁaﬁle tooﬁijg cos* ¢reased by a total of $0.72 from the original estimate. This
dods%not J;n:atch the totakincrease list here (the total increase reported up to this point amounts
"é;incre%c of $0.829). In the process of running barrels up to the point where they were
re‘a%ngzfor tht“trials other information on tool lives and cycle times were gathered. This
: resulted’in a tooling cost reduction of $0.109 for the barrel gundrill, ream, rifle, and turn
i operations.

The total material cost for the Model 710 project should increase by app. $0.44, due primarily
to the increase in the receiver cost.

¢ Pending complete dimensional inspections it seems that the LT-15M tuming center (and by
inference the LB-300) is capable of running repeatable, consistent parts. This initial
conclusion is based on spot checks of critical dimensions of parts. The final conclusions will
be based on inspections of the parts and statistical analysis of the data over the next two
weeks.

o Due to the trouble encountered with the receiver, it is desired that a retumn trip to Okuma be
planned to follow up with optimizing the receiver process so better definitions on tooling cost

and cycle times can be created.

Please note that the above changes are taken in isolation and may be offset by other recent information
(quotes, etc.).

Page 4 of 6
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Remington Arms Company, Inc. Confidential

Model 710 Engineering Trials Report

Conclusions (cont’d)

In conclusion, Remington now possesses solid, if somewhat un-optimized, machining processes for the
chamber and bolt body complete, and it is felt by both Matthew Machinery and Okuma that a solid process
is achievable for the receiver with an additional week’s worth of work at Okuma. Beyond that, there are
several opportunities and paths forward to decrease the run times and tooling costs from the values stated
above, but they may take up to several months to implement and optimize.

Page 5 of 6
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Remington Arms Company, Inc.

Model 710 Engineering Trials Report

Appendix A:

Confidential

Tooling Cost Comparison — Estimate vs. Runoff

Page 6 of 6
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Confidential

A

Model 710

Hnitial Tooling l Revised Tooling Cost Change in §
Model 710 Component Eost Estimate Jbased on Runoff Data (pen . g % Change
,_ [Note: () favorable]
Ep e (per part) part)
Receiver Machine Complet&™" 0.9271% 14331 % 0.506 55%
Barrel Gundrill b 0.119] § 0.176 1 $ 0.056 47%
Ream, Rifle . 0386]% 02021 S (0.184) -48%
Turn O.D. 3 ) $ 00911 $ 0.020 27%
Chamber Complete &g $ 3.0391 § 0.277 10%
Bolt Body Machine Complete $ 0.285§ $ 0.046 19%
$ 0.720

11/3/99
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Remington Arms Company

Model 710

Confidential
Initial Estimate of Tooling Cost and:Eite i New Tooling and Costs based on Engineering Runoff Observations
Cost per | Tool:kife Cost per| Tool Life
Operation Tool Name Tool Name Comments
perat ° tool_| (partéltool) tool | (partsitooly | COSUPart
= Moadified std to get fire control slot to size;
MILL FIRE CONTROL SLOT, 15/64 Carbide .320 3-flute TiCN coated Carbide assumes design changes will allow
FINISH MILL MAGAZINE BOX Endmill, 3-flute $10.05 225 Endmill, Garr Tool EDP#12204 $33.01 225 $0.147 magazine well radii to be changed to
SLOT ' (21/64 or .328), Modified std .160; new price assumed to Garr list
price plus 20%
ROUGH MILL MAGAZINE BOX Tool life lowered based on uncertainty
SLOT MILL RECEIVER TOP TANG 3/4 Carbide Endmill|  $72.34 250 caused by runoff performance of original
RADIUS GUT endmill; new prica assumed to Garr list
price plus 20%
CENTER DRILL FOR 265 was 3/8 carbide spot drill; however,
CLEARANCE HOLE,SCOPE | 3B8NCSpotDnll | $13.85 450 $0.030 performance at run-off resulted in
SCREW HOLES change; tool life based on 597 bbl assy
e {300 pcs. Per end; double-ended)
17/64 HSS;Screw Machine Length
DRILL .265 CLEARANCE HOLE | 17/64 Carbide Drill | $17.77 500 $0.036 D MEE#63804462 (Cleveland | $1.65 250 $0.007 Was 17/64 Carbide 3-flute; change made
. based on run-off experience
ROUGH MILL EJECTION Tool life lowered based on uncertainty
PORT,FINISH MILL EJECTION | 172 Garbide Endmill|  $25.59 400 $0.064 fn“;:‘ﬁlh:@':/”::g‘;"::;“f::sj :g;’;f'lf;'
PORT MILL BOLT STOP FLAT price plus 20%
Four flute tended to chatter on entry;
Special 3/4 Endmill kbl need either a 2, 3, or 6+ flutes to
MILL EJECTION PORT MOUTH | w/ 625 Spherical $133.85 500 $0.268 Garr EBBHE 135 {agquivalent to $133.85 500 $0.268 eliminate chatter; price based on M/597
Radius 597 hammq s o?iés #306633 hammer endmill as worst case; tool life
1 based on 1/2 of hammer endmill life
MILL BOLT HANDLE . . 3/8 qub de Endm:ll 6-ﬂu{e TiCN Based on 597 carbon bolt 1/4" emill at
CAM/CLEARANCE CUT 3/8 Carbide Endmill|  $15.87 225 $0.071 coaied GarﬁEDP#51E4 $26.12 225 $0.116 225 ptftoo
TAP DRILL FOR SCOPE SCREW #30 Drill $0.66 250 $0.003 - #30 BN $0.66 250 $0.003 based an 597 barrels job
TAP#GAB SCORF SCREW | sedsns2Tap | $1425 750 $0.019 #6-48 1NSr2 THE 10 $14.25 750 $0.019 based on 597 barrel job
"K" (281) HSS Screw Machme
. Was 7.1mm carbide; change made
DRILL 279 HOLE 7.4mm Drill $18.80 500 $0.038 Length Drill, MSC #ﬁ’-i’/92105 i, $2.32 250 $0.009 based on runcff experience
COUNTERBCRE 1.227 Insert $12.00 500 $0.024 500 $0.024
TL BASED ON 597 CUTOFF AND
CUT-OFF Insert $10.16 250 $0.041 250 $0.041 CROWN OPERATION
TOTAL COST
TOTAL COST PER PART
PER PART $0.927 (REVISED PER $1.433
(ESTIMATE) RUNOFF
RESULTS)
d‘-d"" ’
Other recommendations;
1). May want to try inserted endm ot
likely drop to between $.06 and $.15 per
2). May want to add a small face mill to cut fahg and bolt stop flat. This would create better finish, and allow us to buy
ndvlk C_p :MI" 200 or similar. This uses three round carbide inserts and is
11/3/99 Recsiver Tool Cost Comparison Page 2 of 8
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Remington Arms Company Model 710
Confidential
Initial Estimate of Tooling Cost and Life
Cost per | Tool Life Cost per| Tooi Life
Comme
Operation Tool Name tool (parts/tool) tool (parts/tool Cost/Part mments
% Used a 2-flute HSS TiN Coated Endmill
SPOT FACE FOR .250 C-DATUM F.3/16 64Hge Endmill, TiCN coated, for runoff with little wear after app, 130
HOLE.FINISH MILL CAM cuT | S/32 ENDMILL [ $7.0 250 $0.032 2 Garr EDP# 51114 $11.47 400 $0.029 pes: carbide will give longer life and
N better finish
SPOT DRILL 250 C-DATUM TR . : T
HOLE SPOT DRILL 250 BOLT | 3/8 NC SpotDrill | $13.95 450 $0.031 #ATIN C°§;"£;§’(‘)‘; 8049“‘” Drill. | 41820 500 $0.030 Repiaced 3/8 NC :r‘i"f‘ Drill with center
HANDLE PIN HOLE 5
was 3/8 carbide spot drill; however,
DRILL .250 C-DATUM HOLE DRIL 250 CARBIDE performance at run-off resulted in
250 BOLT HANDLE PIN HOLE ! DRILL $16.33 250 $0.065 $2005 400 $0.050 change; tool life based on 587 bbl assy
(300 pes. Per end; double-ended)
MILL .125R SLOTS E,\?Qhﬁfffgﬁfﬁ $6.82 225 $0.030 $0.034
3 Insert Broke at app. 90 pcs due to
TURN FIRING PIN HEAD insufficient chip evactuation inside hole;
RETAINING GROOVE KC 720 INSERT $10.16 250 $0.041 can be overcome by taollng/coolant
options
Four flute tended to chatter on entry;
need either a 2, 3, or 6+ flutes to
CUT-OFF Insert $10.16 250 $0.041 $10.16 250 $0.041 eliminate chatter; price based on M/597
hammer endmill as worst case; tool life
hased on 1/2 of hammer endmill life
TOTAL COST
TOTAL COST PER PART
PER PART $0.240 (REVISED PER $0.285
(ESTIMATE) RUNOFF
RESULTS)

NOTES:

Tooling Cost for Cut-off & Spot Drill were omitted from original estimate - they are added here

11/3/99

Bolt Body Tool Cost Comparison

Page 30of 8
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Remington Arms Company Model 710
Confidential
initial Estimate of Tooling Cost and Life "New Tooling and Costs based on Engineering Runoff Observations
Cost per | Tool Life Cost per| Tool Life
ost/Part c t
Operation Tool Name tool (parts/tool) Cost/P. tool | (partsitool) Cost/Part omments
Cost is a composite a f new drill cost and
. . regrinds; assumes 1 new drill @ $90, 5
Gun Drill Drills $10.02 100 $0.100 $23.50 180 $0.157 regrinds @$12 ea, 1 re-tip @ @ $72. and
§ additional regrinds @ $12 ea.
Gun Drill Bushings $61.95 10,000 $0.006 $61.95 10,000 $0.006
Gun Dl Gizmos $4.50 1,000 $0.005 $4.50 1,000 $0.005
cut off saw blade $16.80 2,000 $0.008 $16.80 2,000 0.008
— —— TOTAL COST
TOTAL COST PER PART
PER PART $0.118 (REVISED PER $0.178
(ESTIMATE) RUNOFF
RESULTS)
NOTES:

Average Regrind Cost Mistakenly placed in tool cost for gundrill

11/3/99

BBL Gundrill Cost Comparison

Page 4 of 8

Z€2ZLL00190°2C2"S - y3gquvsa



"A SWeTTTTM

uojzbutway

1Co5 "IN Hs - TerquepTuo)

aspxo o&&9

£8CTIN

Remington Arms Company Model 710
Confidential
I NA— —
Initial Estimate of Tooling Cost and Life ew th_}_(fg and Costs based on Engineering Runoff Observations
Cost per | Tool Life Cost per| Tool Life
Cost/| [« t
Operation Tool Name tool (partsftool) Part tool (parts/tool) Cost/Part omments
Ream Reamer $97.80 1000 $126.55 1000 $0.13
Rifle Button $576.00 2000 $300.00 4000 $0.08
—— —— —— N P—
TOTAL COST
TOTAL COST PER PART
PER PART (REVISED PER $0.202
(ESTIMATE) RUNOFF
RESULTS)
s
NOTES:
11/3/99 BBL Ream, Rifle Cost Comparison Page 5 of 8
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Remington Arms Company

Model 710

Confidentiai
[initial Estimate of Tooling Cost and Life &w-Tooling and Costs based on Engineering Runoff Observations
Cost per | Tool Life Cost per| Tool Life
i Cos c t
Operation Tool Name tool (partsitool) tool | (partsitool) t/Part omments
Rough Turn Barrel Kcs:lﬁsrr’\gzal $12 300 $9 150 0.059 Assumes two sides per insert
Finish Turn Barrel gm"gg‘;ﬂ $14.63 450 o 0.033 Assumes four sides per insert
TOTAL COST
TOTAL COST PER PART
PER PART (REVISED PER $0.091
(ESTIMATE) RUNOFF
RESULTS)

NOTES:

11/3/99

BBI Turn Cost Comparison

Page 6 of 8
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'OOLING COST COMP, ON - ESTIMATE VS. RUNCFF Model 710

Remii Arms Company
Confidential
iy - - n y "
Initial Estimate of Tooling Costift:Life New Tooling and Costs based on Engineering Runoff Observations
Cost per | Tool Lifedi . Cost per| Tool Life
Too! Name o CostTP:rt Tool Name Cost/P. Comments
Operation tool | (partst tool _| (partsitool) art
Face Breech End of Barrel Insert $10.80 1000 c4 Insert $10.80 1000 $0.011 No Change
Tool life approximate and may be low;
endmill siipped in collet on last (93rd)
. rt and pulled out. Endmill itself had
. PILOTED CARBIDE 5/8 4-flute Endmill w/ .03 corner pa |
Rough C'Bore to .833 Depth STEP CORE DRILL $184.78 radius, Garr EDP#80390 $61.60 200 $0.308 some BUE' bult no damage, Most likely a
workholding issue (need weldon flat or
something similar). May need to switch
to coated endmill or an inserted drill
Tool had some BUE on it on 93rd (last)
. 27/64 Carbide 3- part. Tool life approximate but based on
Core Drill Chamber Body flute Drill N/A $a9.77 300 $0.168 actual machining results. Speed might
be slow, or might need to coat ool
Material gummier than expected; life
Rough Ream Chamber & Cut .025 P'L%L%Z‘E):GH $185.20 300 PIESTED ROUGH CHAMBER | e o 200 $0.840 reduced based on expectation of BUE
Chamber Mouth Radius REAMER ' REAMER X ' ruining finish sooner than expected.
Might need to coat toal (TICN or TIAIN)
Material gummier than expected; life
PILOTED FINISH 8
- reduced based on expectation of BUE
Finish Ream Chamber Complete C;|EAAN|\|/IBEE: $185.20 300 $0.617 $168.00 200 $0.840 yuining finish sooner than expected.
Might need to coat tool (TICN or TIAIN) |
- Ny Counterbare tool worked well; speed
Finish Counterbore 7045 da., 708 FINISHCBORE | g17233 400 $0.431 $214.00 400 $0.535 might be low, as some BUE evident, but
Diameter, an egree chamfer no major wear evident
Standard T-slot cutter worked well but
T-slot °:' -:25 ““d‘;’“‘{a“d 02x egi g‘;'AélFJ?r:gRT- $106.25 200 $0.531 $39.85 200 $0.199 was slow. T-slot showed refatively little
5 degree chamfer wear after 75 pes.; slight BUE
Used non-coated, 4-fute carbide endmill
Rough & Finish Mill Locking L 7/32 DIAMETER 4- with good results after 93 pes; little wear
ougl '"': ﬂl ocking LU9 I = UTE CARBIDE $17.00 400 $0.043 400 $0.039 visible. Switching to a 6-flute 1/4 endmill
rofile ENDMILL will likely result in decreased cycle time
and extended life.
DEBUR LUG PROFILE CARBIDEBURR | $12.50 2000 $0.008 N/A N/A Removed; added two passes to 1/4
[Spot Drill for Two Takedown Screws NA N/A N/A N/A 600 $0.030 Added spot drill to rad'uce wear on 213
Holes endmili
213 DIAMETER L
. - Very little wear visible after 93 pos.; tool
Endmill tvvo'Takedgwn Scre Holes,|SPECIAL END MILL $13.57 500 $0.027 250 $0.054 life lowered in anticipation of more wear
Endmill Recoil Lug Slot W/ 015 X 45 from slofting operation
CHAMFER A
Tap 2 Takedown Screw Holes 1/4-28 TAP $12.68 750 $0.017 1428 TAR. i | @, 750 $0.017 Little visible sign g;"{;:” ool life should
[TOTAL COST
TOTAL COST PER PART
PER PART $2.762 (REVISED PER $3.039
(ESTIMATE) ~*;';f«" ' RUNOFF
_ - RESULTS)
Other recommendations:
11/3/99 Bbi Chamber Cost Comparison Page 7 of 8
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TBOLING COST COMPARISON - ESTIMATE VS. RUNOFF

Gonstraint Capacity @ { % of Total Time | % of Capacity to | % of Capacity to | % of Capacity to
Component . Constraint Machine 80% needed to run | Make 20,000 guns | Make 40,000 guns | Make 60,000 guns
Opertaion Effici h
ciency each part per Year per Year per Year
Barrel| Chamber LB-300 Lathe 43,985 100% 45% 91% 136%
Receiver|Machine Complete  [LT-15 Turning Center 30,396 75% 66% 132% 197%
Bolt Body[Machine Complete  [LT-15 Turning Center 30,396 25% 66% 132% 197%
Bolt Head [Machine Face VMC w/ Pailet Changer . 0.03074 131,276 65% 16% 30% 46%
Bolt Handle]Machine Complete  |VMC w/ Pallet Changer . 08071 131,276 35% 15% 30% 46%
1 Turning Center to turn both receiver blanks and bolt body blanks
2. VMC runs both parts on a single pallet; total run rate is sum of the Bolt Head & Bolt Handle
3. Capacity Constraints based on the following:
* 80% of theoretical machine run rate (parts per hour) X 21 hr/day -
11/3/99 Page 8 of 8 Constraints
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Remington Arms Company, Inc. Make vs. Buy Analysis Mayfield Plant

| Revised | "Pink" | Original | Revised | Re\ised "Pink"
Receiver Receiver| Bolt Body | Bolt Body | Bolt Body | Bolt Body
11/10/99 710 9/1/99 10/25/99 | 11/10/99 710

$.0058 | 0.0627 | 0.0032 0.0033 0.0033 0.0087

8/1 /99

Faie].

Run Time 0.0055 25

Material 1.76 | 3.70 0.74 0.74 0.60 2.20
Labor 0.06 0.66 0.03 0.03 0.03 0.09
Incremental Overhead
Employee Benefits 58% 0.03 0.38 0.02 0.02 0.02 0.05
Tooling Costs 1.02 1.41 0.24 0.29 0.29 0.11
Deprciation 1.64 0.55 0.55 0.55 0.23
Property Taxes (.008 of Fixed
Asset Costs) 0.18 018 | 0.09 0.09 0.09 0.06
Electricity (estimated) 0.08 0.08 [ 0.04 0.04 0.04 0.04
Totals 4.76 5.60 1.71 1.76 1.62 2.78
1Iieceiver Bolt Body Total
Net Change - Manufactured
Complete in-house vs. Purchase $§ 251 $1.17 increase 9% 3.67
"Pink" version & perform secondaries

T 15MY)

)
HEEGE
i

allocated on Capacity Run Time ( receiver 75% Bolt Body 25%)
3) Depreciation on "Pink" Receiver based on $210000 (machine + fixtures) allocat
88% to recelver

$25 000 in fixtures spemf c to bolt body

New material prices for seamless tubing based on production quantities for 20,000 M/710's (1
New tooling cost for receiver based on additional work performed by Okuma

AW
Confidential Receiver & Bolt Body Make vs. Buy Analysis - 11-1_:9?'-99 11/10/99
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Receiver Summary

art Name|Receiver Operation Name|machine receiver
rt Number 300340 Operation Number 10
External  Variable Pre-op and

Material Run Time Processing Overhead Capital Required Start Up

| $3.70 [0.06272] n/a [1.41825] $ 261,654.00] $4564 |

Assumptions:
This tooling is based on a vertical machining center using 40 taper holders ;Tﬂ
Assume seamless tubing for blank stock that has been cut to @gthand eﬁp_t_erb red.
Run-rate shown is at 80% efficiency ) :3’:?1

*1.046 L.D.

* 1,227 C'Bore

* 320 Datum C Fire Control s(¢t
* Bolt Handle Cam. /: tEﬂearénce'Cut
* Top Tang Cut™" i‘ :
* Bolt Stép Faqe Drglfomt -’and 2&? 9 H‘ére
- T

L

11/3/99 Receiver & Bolt Body Make vs. Buy Analysis Page 11
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CNC Machine Complete
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Rapid Total Time per
Cutter CutTime | Traverse | Tool Change .
Operation Cutter Used Dia. (min.) Time Time (min.) ngril'iatlfn
{min.) n.
Rough Mill Magazine | 3/4 Carbide
Box Slot Endmill | %75 0.195 | 003125 0.1 0.326
75764 Caroide
Spot Face for.265 | "2y i 3 [0.2344 0008 | 0.01667 0 0.026
Clearance Hole
flute
Finish Mill Magazine | oo+ Caride -
inish Vit Waga End Mill, 3 |0.2344] 8000 |210|0:066]% 0.390 0.03125 0.1 0.521
Box Slot flute * e,
Center Dl for .265 | 3/ NC Spot
Clearance Hole b 0.3750| 0.188 |100|0.0050 0.03125 0 0.068
Center Drill for Scope| 3/8 NC Spot | 47601 281 | 100|0.0050F 0.03125 0.1 0.186
Screw Holes Drill
Prill 265 Glearance | 47 prin 02656 0218 |100(0.0050 0.03125 0.1 0.162
"~ Rough Mill Ejection | 1/2 Carbide
Port gl |o-8000| 3380 [210/0.0120 0.03125 0.1 0.307
Finish Mill Ejection | 1/2 Carbide 4 55| 5750 [210]0.0080 0.01667 0 0718
Port End Mill
Special 3/4
Mill Ejection Port End Mill w/
oLt 625 Spherical| 07500 3250 |210|0.0120/1,070 0.03125 0.1 0.384
Nose
Tap DrilliforScope | aq iy [o1285| 0872 | 60 |0.0050 1,784
Screw Holes
Tap #5-48 Scope | #B/MBNS-Z 1) 150l 1700 | 70 |0.0208| 1,038
Screw Holes Tap
Machine Deburr Carbide Burr [0.1875 14.750 34510.0200}7,028

0.0502

uojbuTwey ‘A SWRTTTIM
Topxo ofks

06CTaK

NOTES:

* Cutter order optimized to eliminate excessive tool changes

11/3/99 Page 3 of 11
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Receiver Inspection Procedure

Part Name|RECEIVER Operation Name|{MACHINE RECEIVER
art Number 300340 Operation Number I
Inspection
Procedure
Machine or| Feature Dimension Cost of
and COMMENTS
Tool Name Tool
Tolerance
CMM MAG SLOT
SCOPE
SCREW
LOCATION
.265
CLEARANCE .
HOLE
EJECTION
PORT
BE
BASED ON 597
CMM FIXTURE CMM FIXTURE

FOR THE BOLT

BASED ON 597
BARREL
THREAD GAGE

$225.90

11/3/99

Receiver & Bolt Body Make vs. Buy Analysis Page 4 of 11
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11/3/99

RECEVER Receiver Tooling
[ IRECEWER
Tooling
N Costper|] Total | Tool Life [Cost/|Lead
Operation Tool Name Quanti Comments
pe tity tool Cost | (partsitool) | Part | Time
ROUGHMILL 250 based on
34
MAGAZINE / CA’;‘?EE END 2| $112.80 $226 250 0.451 assumptions from 5X
BOX SLOT of 3/8" on MI700
KENNAMETAL
CVAODA188300 2| $140.41 | s$281
ERICKSON
COLLET 2! $11.00 $2
FINISH MILL
MAGAZINE Eg&‘ﬁ?ﬁfﬁ% 2| s3301 | ses 225 0.147 based on o facts
BOX SLOT
KENNAMETAL
CVAODA188300 2| $14041 | $281
ERICKSON
COLLET 2} $1400 | $2800
CENTER DRILL
FOR .265 )
cLeArance | ¥ Caml;‘:m Center 2| $1820 | $36.40 600 0.030 bsosﬁ: :2::;:';':':;‘1
HOLE, Scope
Scre Holes
KENNAMETAL
CVAODA183300 2| $14041 | $28082
ERICKSON
COLLET 2| $13.00 | $26.00 X
DRILL 265 g '
17/64 HSS Screw 44 1Garr driliissurmied] thin
CLEAHOLRAENCE s oo 2| s1e6 | sam o ggﬁm e
2l i
S
KENNAMETAL
CVADDA188300 2| $140.41
ERICKSON
COLLET
ROUGH MILL . Based on 597 carbon
EJEcToN | ¥/18 3‘"‘:}3 ;:"b"’e bolt 3/4" emill at 225
PORT endm i ptitool
KENNAMETAL
CV4003158300
nh . $28.00
FINISHMILL 8, Tarer Based on 597 carbon
EReTON j}/,'z cﬁﬁiﬁ EN $78.96 225 0175 bolt 1/4" emill a1 225
HORT i ptitool

)
KENNAWETAL

Price from hammer
endmill price. TLis
from based on m/597

hammers or 1000/ tool
cut by 50%

based on 597 barrels
job

based on 597 barrels
job

DOLLARS

14 so77i0DATE8300 2! $ 140.41] $280.82
SYERICKSON
COLLET 2l $ 1400| $28.00
SPECIAL 3/4 END
MILL W/ 625 2| $ 133.85| $267.70 500 0.268
SPHERICAL NOSE
KENNAMETAL
CV40DA188300 2| $ 140.41] $280.82
ERICKSON
COLLET 2l$ 1100 $22.00
TAP DRILL
FOR SCOPE
SCREW #30 DRILL 2l o066 $1.32 250 0.003
HOLES
KENNAMETAL
CVAODA1E8300 2| $ 140.41] $280.82
ERICKSON
COLLET 2l s 2620 $52.40
TAP #6-48
SCOPE
SOREW #6-48 NS-2 TAP 2| $ 1425] $2850 750 0.019
HOLES
KENNAMETAL
CV40SR3720 SELF| :
RELEASING TAP 2] $ 567.86] $1,135.72 |
DRIVER
TAP ADAPTER #0 $ 40051 $80.10
TOTAL PRE-OP

Page 5of 11
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BARBER - 5.22.06r0011243

Part Name
Part Number

Capital Required

Receiver Capital

receiver Operation Name|machine complete

300340 Operation Number 10|

Machine or Fixture

Expected
Delivery

Dollars

CMM

$

52,000.00

Okuma Crown V-
4018

$

104,900.00

32-Tool ATC

$

6,426.00

Trough-Spindle
Coolant

9,648.00 |

Extra Memory

@« P

Tool Life
Management

Tsudak(_)ma R’N

3

-5‘:;

'év.;?r'*fﬁgptar\@"”

letu re
%‘E%?E -l,:: *ble $ 28,95000
OTAL CAPITAL| $ 257,154.00
11/3/99 Receiver & Bolt Body Make vs. Buy Analysis Page 6 of 11
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Bolt Body Summary
art Name|Receiver Operation Nameimachine receiver
rt Number 300340 Operation Number 1 ﬂ
External  Variable Pre-op and

Material Run Time Processing Overhead Capital Required Start Up

| $2.20 [0.00869] n/a [0.10913]$ 24,800.00] $1,018

|Assumptions:

This tooling is based on a vertical machining center using 40 taper holqe_r_»s_;'i-’f*j=

Ens

Assume seamless tubing for blank stock that has been cut to Iength”._éﬁff Qunterbor?d
& e 3

i,

Run-rate shown is at 80% efficiency Kt

x

E

BLE]
it

ek

Assumes Blank consists of:

0.D.

1.D.

C-Datum Hole |, .«

internal UndereiGroave

Firing Pi, AsSambly Cults -

11/3/99 Receiver & Bolt Body Make vs. Buy Analysis

Page 11
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CNC Cam Cuts, etc.

Cut Cut Time Rapid c::: I ) TOta'eTrime
Operation Depth/length [ SFM| PR | RPM!| IPM . Traverse ) 9 P .
X (min.) . - Time Operation
Sy ) (in.) Time (min.) .
= Y (min.) (min.)
Finish Mill Cam Cut 5/32 Endmill 84553 2.100 22510.0060(5,500}33.00| 0.064 0.03125 0.1 0.185
Spot Drill 250 Bolt Handle Pin Hole| /10 Ca’gﬁﬁ Spotiing 1875| _ 0.250 100 {0.0050(2,037[10.19| 0.025 | 0.03125 0.1 0.156
Drill .250 Bolt Handle Pin Hole .250 Carbide Drill L“Q:Zg,@& " 0.300 100 10.0050|1,528] 7.64 0.039 0.03125 0.1 0.171

1¢ef "¥IFMYHs - TerausprIuod

uolbutwsy ‘A SWRITITIM
aopxo =fkY

S6 TN

= o - v =
S 5 R

% X 3 % % i i
Total Time per Part (min.) 0.821

Rt

Sy RS B 5 53
Total Time per Part (hr.)| 0.0087

11/3/99 Page 8 of 11
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B.B. Inspection Procedure

Part Name|RECEIVER Operation Name|MACHINE RECEIVER I
Part Number 300340} Operation Number |

Inspection
Procedure

Machine or| Feature Dimension Cost of
and
Tool

Tool Name
Tolerance

COMMENTS

CMM

% T : —h——
*| BABED ON'go7 | %
CMMEFIXTURE | £
FOR THE BOLT

CMM FIXTURE
Incoming
Inspection

CMM FIXTURE
Machining

Total

Page 9 of 11
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B.B Tooling

RECEIVER

RECEIVER

Tooling

. . Cost Total Tool Life |Cost/| Lead
Operation
peratt Tool Name Quantity per tool| Cost |(parts/tool)| Part Time:-i*-

3/16 B-flute Endmill,

F'mShéA u':l Cam TiCN coated, Garr 21 $11.47 $23 400
EDP# 51114 o
KENNAMETAL -
CV40DA188300 2] $14041 | jS28¥
ERICKSON |
COLLET
B Mol piy | #3 Carbide Center based on 597 bbis and
-olt Handle Pin ) .
Hole Dril ’ bolts see note below

& $281

$28.00

Dﬁiﬂ T{CN coatéd, based on 597 bbls and

oo 2| 32005 1 %400 0.050 bolts see note below
iy Length
KENNAMETAL
CV40DA188300 21 $140.41 | $280.82
ERICKSON
COLLET 2| $13.00 | $26.00

TOTAL PRE-OP
DOLLARS

TOTAL COST
PER PART | 210°

11/3/99 Receiver & Bolt Body Make vs. Buy Analysis Page 10 of 11

ME1297

Confidential - SERAEER - 52206 Ghkisye Order

Williams v. Remington



BARBER - 5.22.06r0011248

B.B Capital
Part Name|receiver Operation Name|machine complete
Part Number 300340} Operation Number 10
Capital Required
Machine or Fixture Dollars Exp.ected
Delivery
Fixture for Rotary $ 15.800.00
Table
CMM Fixture -
Incoming $ 4,500.00
Inspection
CMM Fixture - ¢ 4 500,00
Machining :
0.00

11/3/99 Receiver & Bolt Body Make vs. Buy Analysis Page 11 of 11
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Pl
- KEN-MAR TOOL, INC.
i 748 W. MAIN STREET QUOTE NO. 82699M-1
' LEBANON, KY 40033
PHONE: 502-692-2208
FAX: 502-692-2271
CUSTOMER: REMINGTON ARMS COMPANY, INC. DATE: 8/26/99
22 RIFLE TRAIL
P.O. BOX 89 PAGE 1 OF 1
HICKORY, KY 42051
ATTENTION: METTY E. MORGAN PHONE 502-856-4200

WE ARE PLEASED TC QUOTE THE FOLLOWING:

FAX 502-856-3233

DELIVERY. FOB.
DELIVERED
TOOL NUMBER/DESCRIPTION 1
E-300388 . BOLTHEAD NO QUOTE
E-300340  RECEIVER
PINK
e YEL L OW 20.000 $3.50
40,000 $335
60.000 5310
20.000 $220
40,000 $2.10
60.000 $2.05
20.000 $2.05
40,000 $1.95
50.000 $190
NOTES: TOTAL
PRICES ARE FOR MATERIAL AND LABOR ONLY
RESPECTFULLY SUBMITTED.,
. BY: STEVEN SPALDING EXT 235
MF1299
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COCrosrol.... e

Crosrol, inc. Box 6488 Greenviile, SC 29606 864-235-9681 FAX 235-1789

FAX TRANSMITTAL
PN: (864) 235-9681 FAX: (864) 235-1789
E-mail: goverton@crosrol.com
Web page: www.crosrol.com

TO: Metty E. Morgan cc Il kr
AT. Remington Arms Company Inc.
FAX: 270-856-3233
FROM: George Overton. 4
DATE: Monday, August 30, 1999
SHEET# 111

REF: Crosrol Inc. Quote # 72999284

....................................................................................

Dear Metty,

your components for you.
Listed below are the prnces per'“"’

“QUANTITY PRICE (Each)

20,000 $21.75
40,000 $ 20.26
60,000 $ 19.51

ﬁe prices quoted are for the quantities shown.
' The prices quoted include all tools, fixtures gauges, programs and set up.
The prices quoted are FOB Greenville SC.
The prices quoted are good for 90 days.
The price quoted does not include any prototype or pre-production quantities, if
required, these will have to be quoted separately.

Should you require any more information, please do not hesitate to call me and thanks
again for your continued interest in Crosrol CMS.

Regards, CL@@&,Q J QS(V

George Overton.
Sales Engineer, CMS Division.

ME'1300

Confidential - SHRABER . 522R6PéFABEEe Order

Williams v. Remington



BARBER - 5.22.06r0011251

MEF1301

Confidential - SygRaeeRk.52Rpderbsye Order

Williams v. Remington



BARBER - 5.22.06r0011252

FY}:‘,PY ol/ob

Morgan, Metty E.

From: Keeney, Mike

Sent: Thursday, January 06, 2000 11:56 AM
To: Morgan, Metty E.

Subject: RE: 710 Purchased Parts

Mett,

here's my thoughts per part:

300327 Receiver Insert-—- Mold is complete, Joe to inspect parts
300333 Side Plate--OK to order tool

300334
300345
300361
300360
300366
300368
300336
300362
300363
300364
300365

Any problems let me know'

Safety-- Do not order, waiting for marketing approval

Bolt Stop--OK to order tool

Recoil Bracket--OK to order tool

Bolt Handle Blank--Do not order, waiting for knurling decision
Bolt Handle Braze--OK to order

Bolt Plug--OK to order tool

Firing Pin Head--OK to order tool

Magazine Latch--OK to order tool

Magazine Box--Hold/may order prototype tool?

Magazine Follower—-OK to order tool

Magazine Bottom--OK to order tool, indicate insert will be required for

Thanks

Mike
From: Morgan, Metty E. .
Sent: Thursday, January 06, 2000 11'5 AN
To: Keeney, Mike o
Subject: 710 Purchased Parts .,
01/06/00 "
Mike,
When.yei: le
th il B

mqit current*

MEF1302
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25 )/ e

\.K"CC""[/M /f)&v/i Kl%y Tvé/;nj
*‘b Latch

> O Gt Tt Ly et o d ek |
K (ol Weldoch/on oter b Ty
5)\4’ ohs . 4 ke
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Test Plan
Model 710, New: Centerfire Rifle

03/07/00

M/710 Design Acceptance Test (DAT #’1

ME'1304

Confidential - SERﬂEEﬁ-EQZRﬁQ&@ﬂE%He Order

Williams v. Remington



BARBER - 5.22.06r0011255

APPROVALS

4
INTRODUCTION: 5
INITTAL TESTS, MEASUREMENTS AND INSPECTIONS: 6

HEADSPACE AND PROOF - TLW0010A THROUGH TEWOOIOC: ...t 6
TLWOOT0A — Measure HEAUSPACE ........ccoourvieveietieeieeeniceiceeeeaesessessetss e cscsaanene s esssa s s s semtesesse st etscans e sess it s st s sn s ane s e s ebotsasensansarssare s anssoe 6
TLWOOTOB — PrOof TESt ...ttt b e s ee e ea e e caec s sas s ere s ses s mee s £ et s ce < aeseaem s asaseeerees s f et et e aes s nee b caseaensens sonmssesesnanane 7
TLWO010C — Re-Measure HeadSpace afler PrOOL ...............oeveeiemeeieraoviasromsessssse e iassescmsessnessssomsessssemsssssssssssssssnsssasassssssasses

FORCES - TLW0010D THROUGH TLWOOTOK: ..o et 5

TLWO0010D - Measure Firing Pin INAeNt.......c..oco.covveveiceiiteeent v it eeenasaereves e e ssemsoss st enves
TLWOOI0E - Measure Sear/Trigger Engagement and Sear Lift:
TLWOOI0F - Measure Trigger Pull FOrCes: ....ccovieninmiiiieece s e
TLWO0010G - Measure Safe On/Off Forces:

TLWO010H - Measure Botlt Lift and Bolt Closing Forces:.

TLWO0010I - Measure Magazine Spring FOICE: ............coiviriidibe oo poness byt seoes s BEGRI 2 1 ensceesenscns st st nram s s ms st st st na st anss st bsaens 14
TLWO0010} - Measure Recoil Force.............. e B R E e ie e sveeeseerbigh b s e s era e es e m s s s e s e e 15
TLWO0010K - Measure Lock Tnme

‘EI’FNC THS CY 3 MAJOR L()MPONENTS TLWOO010P THROUGH TLWOOIOR: ........ccooviiceiiiiiiiiiniiiiienes riie v 20
%iﬁLwom L Overall LOIEIR: oot v v oo sS4 RR ERrRrRrane 20
3 'T'twdmoQ BATCL LIRS 1o sese e seesseese e eseess st e ssressnnssssnnressinsssssssens 20
TLWOO10R - Length of Pull:
GUN CHARACTERISTICS — TLW0010S THROUGH TLWOOIOU: ....coiciiiiiicit e
TLWOO010S - BAlance POMII ..ottt eme s sisss s ssss b e s s
TLWO010T - Drop and Cast:
TLWO0010U — 50 Ib. Trigger Pull Test

FIREARMS MEASUREMENTS — TLWO010V THROUGH TLWOQIOZ.: .........ccoeereeeceieeirieeermeneseeeeamen e 25

T WO IOV o CRaAIDET CaSE: .ottt oot ee e s e e essesarav s s et e tamsesnasessnbassseessaassaaassas st st nemen e n s nessenmseesssearann e sesnonabatan 25
TLWO010W - Bore Diameter: .......covevvevercvevieeeeeeevenes et eeeeeneeentoa e resaos s en e e e e ee A ea e et e estana s en st ee e A bRt eze e et et et s as e e ssrarsenes 25
TLWOOTOX - GroOVE DIAMIEIET .......oocveveeeeceieiete et e eeeeeeee et ser s e sasesseseneetsasrassasasshbs s asas s eassebe s hne s shes aRseas b e as S ere AR e s e oe L aae st e e s e i 26
TLWOOL0Y = TWisSt RAE (30506 ......ooiviieioeoeeoeee et ees et s tee s s e e et s b s s nas e ees s s s o8 b eSSt s s smbr st 26
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TLWO010Z - Magazine CAPACIY TESE .......cc.ooivioeeeiectiieereeee st ertstees e sa s s s st s eaa s beseeerassasessaessmassssebes sessss s emessensssann s sreasbessnensssennesras 26
FUNCTION & ENDURANCE TESTING: 28
FUNCTION AND ENDURANCE TESTING ~ TLW001044 THROUGH TLW00104E .. .28
TLWO0010AA - Basic Jack Function Test (10 200 Rounds): ...... e tea e e bs RS e AR R R R R e e ba s R e R R R e 28

TLWOO10AB - Basic ShOulder FUNCHON TESEi.........ooviiieoeeeeie e eeeeeeeeeeeeceeeseeseeecaes e ssssessesesssesssb s sesssasssessessassssssssssrsssssnsnsansensnsassnssrsnsesss 29
TLWOO010AC - Extended FUNCHOM & ENAUIAIICE: .......o...cocoeiiemsiecreeeeseaeecteaevetessves e sete s e aessasessasebese s sasese semessasassanasecbasssaeseseenesssntesnsenens 31
TLWOO10AD - Clean Rifles nd INSPECL:.....cc. .ovtru e s ireireiereesieeras st et aac e aecsnessess s seeraenssatas e ses st e shes s cmst e s et et 34
TLWOOI0AE - Dry Cycle 10 S000 CYTIES ..o ovv vt isreseie st cesss b saeessresessarsons iusesesescassobanassissssssesscncssssinssensesenssionsssenssesons 34
ACCURACY TESTING: 3635

ACCURACY AND POI TESTING — TLW00I 0AF THROUGH TLW00104AG
TLWOOI0AF - POIDL Of IMPACL: ..ot sert s e cosn et eensssstenersisnsssssansnssasesessserssnsenansssns iibpire vensesen g dhecesces 3635

TLWOO10AG - Group Size at 100 Yards ...........o.oooiiiiiictie ettt e naeees g 2336

Hiay
g
ENVIRONMENTAL TESTING: (3837
TEMPERATURE & HUMIDITY — TLW0010AH THROUGH TLWO0I0AK, ... "% . % By F. ... 3837

TLWO010AI - Hot Function Test:..oovoveeee e
TLWOO10AI - Cold Function Test: .........ccccovvevrerierrennrnnn
TLWO010AJ — Thermal Cycle Test...............
TLWO0010AK - Heat & Humidity Functign Te
DEBRIS TESTING — TL W001 04 THR@};/G .

| ?;LW(M@%Q THROUGH TLWOO104P
2 TLwoou){&o- ain Test:”

""gi TLwoomg} U
O
ARHSIVE ‘I'ESTING 4847

i IMPACT TESTING — TLW0010AQ THROUGH TLW00104V
TLWOOTOAQ = SAAMI DIOP TS cuvvove et esemesssesisescasssese e e see e sem e carcas s assers S ee s ms e e ra s oo Ren ot ebnE st s mtns s nba st s
TLWOOTOAR - SAAMI JAr-Off TSt .. vnvereeiuevereecsesteasesesnsersesesssscns s cees s nesases casss tares st s ast e ses b mas s s se s bttt s
TLWQOOTOAS « SAAMI ROTAtION TeSto ..o vttt em et s eab s sean s st e s reensaens
TLW0010AT- Extended SAAMI Jar-Off Test: (for Information only.)...

TLWO00I0AU — Extended SAAMI Rotation Test: (for Information only. ). 3352
TLWO0010AV — Extended SAAMI Drop Test: (for INfOrmation ONLY) .........ecereeerereeermeussmssesseiiomsessesssessssamsssesssaesssess s 5453
INTENTIONAL ABUSE- TLW0010AW THROUGH TLWOOIOAY ..ottt 3554
TLWOOTOAW = PierCed PIIMEr TSt o.viiiies et et cameeises ceteseec et e seaaesemeenes e saesses s eme e e cen e aesss s aem e s ber s eneb st s s mes sy ab e anscronssaenreccs 5554
TLWOOTOAX - HIZI PreSSuIE TSt ... iiiviieeieriireceteiei e eereesisessesssesaseseasssese s aesessasesseseseastsosessrroesssosssebesesesabas S ebabanes e s nmrsssenseen e e ne e 5655
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TLWO0010AY - Obstructed Bore Test: ....... . 5755
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M/710 Design Acceptance #1 Test Plan

Approvals

A meeting was held on . 2000 to discuss the scheduled M/710 DAT #1 test. The purpose of this
meeting was to define the test requirements for this Design Acceptance Test (DAT) scheduled to start m early

HJ

March. During this meeting the test plan was reviewed step by step to determine what addmo;&"" testm@amght

G

be required to adequately test the product. This document lists the tests and proce ufes'ﬁgt ha ;e be %egrﬁ?% Ipm*
L

by all meeting participants. Successful completion of these tests will qua,h th Model r: fof rial ﬁaFlfot

evaluation.

Danny Diaz / Michael Keeney

Firearms Development

Page 5 of 5758
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M/710 CENTERFIRE RIFLE
DESIGN ACCEPTANCE TEST PLAN - DAT #1

Introduction:

This test is designed with the assumption that not all of the sample test guns will be available at, the same

start time. The initial test sample of 15 rifles will be delivered the second week in March (2;000) an&wﬂl be

“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 1, (for rifles A1-A15) but will be tested without the stocks in
place. Although not currently scheduled these tests may be repeated during Phase II if necessary.

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 &

Endurance testing, Environmental and Abusive testing.

Page 6 of 5755
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Initial Tests, Measurements and Inspections:

HEADSPACE AND PROOF - TLW0010A THROUGH TLW0010C:

TLW0010A — Measure Headspace

All test samples will be measured for headspace before being tested in either the jack or shot from the
shoulder. The chamber, bolt face & locking lugs on both the bolt and the receiver will be 1nspecté§1 for the
presence of dirt or debris. If dirt or debris that could affect headspace measurement 1sﬂ.~;;prese1ﬁ_ %hen theﬁg: gas

D""’w'\

of the firearm will be cleaned before using the gauges.

Method: EAT &
« The graduated headspace gauges based on Remingt fiber ¢ i iong (Ref * Remington Gauge
Drawing # 41560 ...A, ..B, ...C, & . D) w1ll be s 3 measurements will be recorded to

. The headspace meagyr Hg@
i
Ement is"cgl

addmon aiéeac’h“(,leaﬂ & Inspect activity scheduled by the plan.

"

gE el
#in the accompanying data packet.

di xégs for each firearm will be recorded on the “Daily Test Data Sheet” to be kept with each firearm

For any firearms where the headspace is changing at each inspection point the firearm will be withdrawn
from test and examined for the cause.
. Inno case will any firearm in the test program be allowed to continue test if the headspace exceeds Min. +
.009”.
Data Required:
» Rifle serial number

» Headspace measurements for each sample

Page 7 of 5755
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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

L4
ok
4

P

» Bore and chamber are free of grease or o0il and other debris.

°\4§| \.x
For fully assembled firearms, one definitive proof cartridge should be fired.irizach f Yearm Dqﬁuﬁﬁvg

sk : 3» ¢
proof ammunition is to be used in accordance with the “Handlmg of Alrm?.ﬁﬂi);,_ on” pi ___:ced ] Bt Ij(h

mfa vcﬂ:ical‘-gil €"through 360° pausing momentarily when the

.y

';;;dfe
t thﬁ buﬁet end and again when the powder is at the primer end.”

T’-lnc ca.ﬁ__nd’g% ;$ thé’n rotated slowly, a minimum amount to enter chamber, keeping
pri_r;z;g?r épd in lowest possible position until inserted gently and carefully into the
-I.;-gﬂg%ber.”

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

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

Page 8 of 5755
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proof testing of each chamber of the firearm could result in pressure levels significantly below the minimum
proof pressure specification 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 re-proofed.

Method:
e Record headspace before proof testing (see previous procedure “TLWO0010A — Measure Headspace.”)
e After firing the proof round, the firearm will be carefully examined to determine if any damage to the

product has occurred due to exposure to the proof pressure. This inspection includes:

¢ Visual inspection for damage,
» damaged receiver or bolt, especially the locking lugs on the bolt or the r@;cew@r
» bulged chamber or bore; split, cracked or otherwise damage@__\_?ax;;%if :
« broken stock,

Ex@gs‘si ve rou‘gl’mcss rmgs or bulging, which would affect extraction.

Be%jbmlng separation or material stretching in front of the case head indicating excessive headspace

;Qﬁ%xcesswe pressure as stated above.

Any cartridge case failure indicating a firearm fautt.

. 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.

« 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
leakage.
Page 9 of 5785
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+ 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 parts in the same bag as the proof
case and labe). Place a label on the firearm and withdraw the firearm from the test.

« Each sample firearms’ headspace (see following procedure “TLW0010C - Re-Measure Headspace after
Proof”) must remain in range from min. to min. +.007” after proofing, with no individual firearm’s
headspace to grow more than .002” after firing one proof round.  After successful proofing, the right lug on
the bolt head will be marked in the center (i.e. center of top to bottom and center or front to rear) of the lug
with a center punch to indicate that is has been proofed.

- After proof, if the firearm passes the inspection and headspace has been measured (see next section of test plan),
stamp the firearm on the barrel with an authorized Remington proof stamp. Locate the proof mark on the

right rear of the barrel in the specified location for the Remington proof stamp, HO NOT Sﬁ' AMEAP%Q»
- ' 3;-;#?‘

headspace exceeds Min + .009”.

cord any;ﬁase damage or other ammunition related malfunctions.

,3Bec:@i‘d aﬁ§f damage to the firearm resulting from the proof test. Document with Photographs is necessary.

TLW0010C Re-Measure Headspace after Proof

All test samples will be re-measured for headspace after 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 dirt 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.
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Method:

. The graduated headspace gauges based on Remington chamber dimensions (Ref.: Remington Gauge
Drawing # 41560 ...A (min.), ..B (+.005), ...C (+.007), & ...D (+.009)) will again be used and the
headspace measurements will be recorded to the nearest .001” increment as indicated by the gauge. The
.30-06 Remington chamber drawing 1.B-153 will be used for chamber dimensions and LB-154 will be used
for chamber drawings for the .270 caliber.

« The headspace measurement taken prior to the proof test should be less than min. + .005". If, after proof,

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

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

+ Inno case should the measurement for headspace after initial proof test be greater tian mi

firearm.

Data Required:

« Rifle serial number

e TL;é%moﬂ Measure Firing Pin Indent:
Hemad”

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

e Using copper crushers, “bumnish” both ends of the crusher slug by gently rubbing both ends on the granite
base of the dial indicator stand (use outside edge of the plate.)

Page 11 of 5755
03/07/00

DRAFT Revision #1

MF1314

Confidential - SHRREER.E522RPé¢ABEYe Order

Williams v. Remington



BARBER - 5.22.06r0011265

i (RN ] 2 E
R AN A S

¢ Place the copper crusher in a .30-06 / .270-crusher holder, place the crusher holder on the base of the dial
indicator and zero the dial indicator with the point of the indicator in the approximate center of the crusher.

s Carefully, with the gun held so that the muzzle is pointed down toward the floor, gently insert the crusher
holder into the chamber, being sure that the extractor clearance cut on the crusher is properly oriented
relative to the extractor position.

* While maintaining a firm hold on the bolt handle, gently, and slowly ease the bolt forward to the full
forward position and then rotate down being sure that the action locks fully.

» Holding the firearm in a horizontal and level position, and pointing the firearm in a safe direction, pull the

trigger until the firing pin releases. i

e Carefully open the action and remove the crusher holder, being careful not to drop the cop]?? ¢
o Leave the crusher in the holder and place under the dial indicator. :
* Move the crusher holder so that the point of the dial indicator fmdst i

indent.
* Record the dial indicator reading to the nearest .0017%
e Repeat procedure two more times and regofd T di:

trial.

Riﬂe Serlal ﬁmebEr St

= g; i
o E&éh of th@\g%u’ee trial indents

TLWO0010E - Measure Sear/Trigger Engagement and Sear Lift:

The Sear/Trigger Engagement will be measured. The amount of engagement must be measured between
.020” and .025” measured with the bolt in the fully closed and locked position.

Method for measuring Sear/Trigger Engagement:

e The 30” Optical comparator will be used to measure the engagement at 50X magnification.

Page 12 of 5755
03/07/00

DRAFT Revision #1

MF1315

Confidential - SERREER.E522RPé¢ABEYe Order

Williams v. Remington



BARBER - 5.22.06r0011266

e With the barreled action held firmly in position, the barreled action will be aligned such that the action is
held perpendicular to the lens in both the horizontal and vertical planes.

e With action closed and locked, the safety in the “fire” position, measure the amount of overlap between the
sear and the trigger.

Method for measuring Sear Lift:

¢ Remove the bolt from the action.
¢ Place the Safety in the “Off-Safe” (i.e. “Fire”) position.

¢ With the action held firmly in a horizontal position pre-load the sear in the downward position using a small

<.

screwdriver and with a dial indicator zeroed on the top of the sear, gently rotate the Safety to the “DOn-Safe”

position.
e 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:
s Rifle Serial number
¢ Record Sear/Trigger Engagement
e Record Sear Lift i

sure ’i."girig 5
EIITE 7

T

TLWO0010F - M,

; 11 is to be performed to the SAAMI standard; horizontal pull at the center of the finger radius of
4 'f?;’;lhe trigger using the Test Lab apparatus designed for taking this measurement.

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

¢ Force is measured parallel to the bore with the stock assembled to the action.

o Three pulls are to be taken on each sample rifle and the results averaged.

s The average force for the three trials must be between 3.5 Ib. and 5.0 1b.

Data Required:

e Rifle Serial number
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~ o All three data points for each trial rifle

e The average of the three measurements for each sample rifle.

TLW0010G - Measure Safe On/Off Forces:

Using the Chatillion Digital force gauge and the wooden holding fixture used to take trigger pull
readings, push the Safe to the “Safe Off” position on each test sample. Complete three trials. Record all three
readings for each firearm. Repeat the test, this time pushing the Safe to the “Safe On” position on each trial.
Record all three readings. Average each of the three sets of readings in each direction for each test sample.

These measurements are for information only. A minimum of 1 Ib. force in either direction mll be aséumed as

the reference criteria.

Method:

o Use trigger pull apparatus to hold the rifle for this test.

Ea%wér The average of each of the three sets of readings

¢ The results of the ISS system check.

TLW0010H - Measure Bolt Lift and Bolt Closing Forces:

The force required opening the bolt and closing the bolt will be measured for each sample. Both of
these forces will be taken with the chamber empty and then repeated, this time with a new dummy round in the

chamber. There is not a specification for these forces and the readings wilt be taken for information only.
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Method:

¢ Repeat the above procedure this time with a new, ufi ed dummit l dinber.
Data Required: ‘

defined for this characteristic.

Method:

03/07/00

After locating the rifle in the trigger pull fixture and securely locking in place, (it may be necessary to clamp
the fixture to the bench if not already securely fixed in place), locate the hook of the force gauge at the point
on the bolt handle just behind the ball.

With the chamber empty and using the Chatillion gauge, pull the gauge straight up and perpendicular to the
bore, measure the force required to open the bolt.

Lock the firearm in a horizontal position, using the trigger pull holding fixture, (i.e. shooting position)
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. . gl
epregsed suff%biently
B

¢
N

B
L

Note that it may be necessary to start the bolt closed by hand so the ﬁ;{m pirkhead i

)
E

out of the notch and can start up the cam surface of the bolt as

'

Rifle serial number g
Each of the three rea@)mﬁht L fo :
-'-}-h_ s

i
Bf.cach s¢t

Use the Chatillion TCD200 Spring Testing Machine with the Chatillion Digital Force Gauge (0-10 Ib.
range). Use the disc probe (/2 ” dia.) on the gauge.

Place the magazine box, bottom side down, on the staging table.
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Data Required:

Lower the gauge until it just touches the magazine follower, approximately in the middle location both side
to side and front to rear.

Lower the gauge 0.200” before starting to take the measurements.

Zero the force gauge

Lower 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 tnals for each box

Force Measurements taken on each trial per box

The Average Force measurement per box.

i

Data Required:

03/07/00

Use the round with the heaviest available factory bullet.
Shoot ten rounds per sample rifle.

Average the ten rounds for each sample.

Rifle serial number
The peak force recorded for each shot
A plot of each shot
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* The average for peak force of the ten trials per rifle.

TLWO0010K - Measure Lock Time:

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 1 testing but may
have to be postponed until Phase II if the metal stocks create a measurement problem.

:firing pﬂ%g:ontact

6

e Standard Remington Lock Time Measurement procedurc. (Sear Safety Cam release to 1°

with the primer.)
* Measure three lock times per sample rifle

Data Required:

e Rifle serial number -
¢ Each lock time trial

Average lock time per rifle
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WEIGHTS OF MAJOR COMPONENTS - TLW0010L THROUGH TLW00100:

Note: The Weight measurements are scheduled for Phase Il when the synthetic stocks are available for test.

TLW0010L - Overall Weight:

The test samples will be weighed on the Mettler Toledo digital balance (PB8000) located in the
Metrology Lab. The rifles will be weighed once each with the chamber and magazine empty. Théir_iﬂe will

have only the open sights attached, no scope or other accessories attached.
Method:

o Clean the platen of the digital balance, if necessary.

A Weight to the nearest 0.1-1b.
e Serial number of the Mettler PB8000 balance (it should be SN 2114475246)
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TLWO0010M - 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:

+ Clean the platen of the digital balance, if necessary. o

o If the balance is not already on and has been tumed on at least 30 minutes for warm-up, tugn, the Baf_‘;gnce on

s

and wait 30 minutes for the balance circuitry to stabilize.
¢ Run the balance calibration routine if necessary
¢ Make sure the units are set to “1b.”

Label the stock as to which barreled action it came, frsf”

B
b

gr P Hg
\5@1gh’[ to
3 T

}ge nedrest 0.1-1b.
_ 1
. i;’;fSeriﬁi mber of the Mettler PB8000 balance (it should be SN 2114475246)

TLWO0010ON - 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:
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o Check to be sure that the bolt is correctly labeled with the last four digits of its rifle’s serial number. This

bolt assembly must be returned to its original rifle or the headspace may change.

¢ Clean the platen of the digital balance, if necessary.

» If the balance is not already on and has been turned on at least 30 minutes for warm-up, turn the balance on
and wait 30 minutes for the balance circuitry to stabilize.
¢ Run the balance calibration routine if necessary

¢ Make sure the units are set to “1b.”

e Carefully place the barreled action on its left side with the barreled action’s approximate front to rear

4

balance point directly over the center of the balance platen. '9 :§

¢ When the scale settles down, record the weight in Ib. to the nearest 0.1 Ib. (Note_ that the cale hgs three

decimal points displayed.)
e Re-assemble the stock on its corresponding barreled action.
Data Required:
» Rifle serial number
o  Weight to the nearest 0.1-1b. i
o Serial number of the Mettler PBSO()Q baﬁhpce (its oukélL beSNiﬁl 14475246)

it "-“.1. e
it T

o
Hbe¥fféthod:

e Check to be sure that the bolt is correctly labeled with the last four digits of its rifle’s serial number. This

bolt assembly must be returned to its original rifle or the headspace may change.

o (lean the platen of the digital balance, if necessary.
e If the balance is not already on and has been turned on at least 30 minutes for warm-up, turn the balance on
and wait 30 minutes for the balance circuitry to stabilize.

s Run the balance calibration routine if necessary

Page 20 of 5755
03/07/00

ST DRAFT Revision #1

MF1323

Confidential - SHRAGER . 522RKEFoFCeYSe Order

Williams v. Remington



BARBER - 5.22.06r0011274

e Make sure the units are set to “Ib.”

e Carefully place the bolt assembly with the bolt assembly’s approximate front to rear balance point directly
over the center of the balance platen.

o When the scale settles down, record the weight in Ib. to the nearest 0.1 1b. (Note that the scale has three
decimal points displayed.)

* Re-assemble the bolt on its corresponding barreled action.

Data Required: f

e Rifle serial number

o  Weight to the nearest 0.1-1b.
¢ Serial number of the Mettler PB8000 balance (it should be SN 2114475246)

e Measurements for cach sample rifle.

TLW00100 - Barrel Length:

Measure the length of the barrel. For the .30-06 and .270 caliber, the barrel length should be
227 +.125” measured from the bolt face to the end of the muzzle.
Method:
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o Check firearm for live ammunition

¢ Close bolt over and empty chamber

o 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 until 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.

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

¢ Remove the rod and measure the length.

Data Required:

e Rifle serial number

» Measurement of barrel lengths in inches.

TLWO0010R - Length of Pull:

5t . =°‘R1ﬂe ‘sertal number

Eg’%w i ’;Length of Pull measurements
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GUN CHARACTERISTICS — TLW0010S THROUGH TLW0010U:

TLWO0010S - Balance Point:

Balance Point — Phase 11 measurement. Establish the balance point for this rifle. (This measurement will
also be used later for the SAAMI drop and Jar-Off tests)
Method:

» Using a right angle block from the metrology lab, invert the block to provide a “sharp edge”.

¢ Close the action over an empty chamber and with the magazine empty
e Using two hands, carefully place the shotgun in a horizontal orientation, % £ 't

with the bottom of the firearm in the down position.

t penc1l mark at the hkely balance pomt After

position. (The posx’uon-

g, mark is the %?cafmn of the balance point.)
‘ R%?zw

Using .30-06 dummy shells, place one in the chamber and four in the magazine, close the action and

i} ¢’procedure for the following condition:

measure the distance to the bolt face.

Data Required:

o Record rifle serial number
¢ Record balance point with firearm empty

e Record balance point with firearm “loaded”
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TLW0010T - 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 receiver to the
point on the heel of the stock.

Both of these dimensions are for information only.

Cast off (or cast on) — Not required for rifle stocks.

Method: (for drop at Comb)

* Align the top of the receiver along back edge of the Drop Board
e Measure the distance from the Drop Board to the front-most position :Qf thié
* Record the distance to the nearest 1/8”

Method: (for drop at Heel)

¢ Using the same procedure as mentioned

heel (just ahead of the butt-pad or; butta@,late back

; 'arest f?;

b JFEW0010U — 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
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.

o [Inspect and verity the rifle is not loaded and the safe is in the “On-Safe” position.
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e Locate the firearm in a vertical position with the muzzle pointed up.

¢ Using the set of plug gauges 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 to the trigger has
been deformed by the loading in the next steps.

o Carefully load a primed case into the chamber and close the bolt.

o With the safe in the “On-Safe” position, using the NRA trigger pull rod, load the trigger with a 50 Ib.
weight. BE EXTREMELY CAUIOUS TO STAY CLLEAR OF THE MUZZLE IN CASE THE
FIREARM DISCHARGES THE PRIMED CASE.

» Remove the load from the trigger.

e Move the Safety to the “Fire” position, the rifle must not discharge.

Return the Safety to the “On-Safe” position. -
fion, fitlf the

the trigger guard.
s Measure the trigger pull, engg_gﬁmé_‘%}

beginning of the test., T
Data required: )
* Riflgists mber;,
4 0% . N%?asuremé{ﬁ%s (ﬁf’l‘ns oot pu

108 :
meg. o
qgg;:{ __g 5:%“

11, engagement, over-travel and trigger/trigger guard clearance before and after

the rifle “fired” or did not fire when the safety was pushed to the “Fire” position.

"&}&Eﬁ?‘*-" Note that the rifle did “fire” when the trigger was pulled.

i
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%<

FIREARMS MEASUREMENTS - TLW0010V THROUGH TLWOO10Z:

TLW0010V - Chamber cast:

Use the .30-06-chamber drawing LB-153 for reference.
Method:
o Make chamber cast using standard procedure
e Use the 30” optical comparator
¢ Measure the following dimensions:
4708/.4728
4425/.4440
34° 30” Angle
3404/3424
.3095/.3105

L]

‘Data Required:

* Rifle serial numbers's,

¢ Measure .30-06 caliber

¢ Dimension equals .300/.301
Data Required:

¢ Rifle serial numbers

» Measurements of cach bore by serial number
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TLW0010X - Groove Diameter:

Measure Groove Diameter using standard procedures.
Method:

s Measure .30-06 caliber

+ Dimension equals .308/.309
Data Required:

o Rifle serial numbers

* Measurements of each bore by serial number

TLWO0010Y - Twist Rate {(.30-06)

Data

St
S

Rifle seria xgurfabcrs

s W
E@gasurenq\é?&ts of'each bore by serial number
ks i

iy ¥ W0010Z - Magazine Capacity Test:

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.
Method:

o Check rifle for live ammunition
¢ With muzzle pointed in a safe direction, close the bolt and lock over an empty chamber

e Load 4 dummy rounds into the magazine
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* Insert magazine into the rifle, it must lock securely in place
» Cycle the 4 dummy rounds through the chamber and eject each round

* 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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FUNCTION & ENDURANCE TESTING:

FUNCTION AND ENDURANCE TESTING ~ TLW0010AA THROUGH TLW0010AE

TLWO0010AA - Basic Jack Function Test (to 200 Rounds):

To get an early picture of the product’s functional capability, a 200 round per rifle jack function test will
be conducted. Five bullet types will be used, 40 round of each in each rifle to evaluate the poten’ual fgig feedmg
problems. The test will be conducted in the test jacks with the “belly-protectors” in place ar&éfully ckz@eg lI;or

each shot. All malfunctions and any unusual behavior will be noted on the

all sample rifles should be at or below 2-% malfunction rate. Up to: \‘:wo ri m.%he
g5

xcesswe ma}{unctloh 1r«at‘és relative to the

s

permitted to be removed from the averaging process if they, have)

nves’ugateé’ v m' eermgf"to determine the probable

remaining group of 13 samples. These rifles will bel

ﬁl

source of the problem and engmeerlng w11; prevrda wrxtteﬁf documehtatxon %or possible inclusion in the DAT

_,_s;;szﬂe Ma_]or mechanical failures are defined as

those failures that cannot eas' be reEpal;.'d wlth mm;;}e tools and/or readily available replacement parts. At the

g -'-'51 y?a Ve #

conclusion of this. test tﬁe ﬂiﬂaﬂns vwll:;*lbe c‘aTefully examined for signs of excessive wear, especially with

WY P 'r-'_" .. .
*ie46” Draw ammunition from stores — See test manager for ammo types to be used for this test.

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

e 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.

o 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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» 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.

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

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

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

problems.

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

9%

o Push the Safety to “On Safe” position, the safety will be pushed to the fire position at the §art of ev‘éry ﬁve

EI%te of teg% fmng
S TneFEWH

-35““53’ The ammunition used for the test with the ammo lot code number of the rounds actually used.

e Any malfunctions noted or other unusual items of note.

TIL.W0010AB - 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 problems. These
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malfunctions may be different from those noted in the jack test due to shooter reactions to recoil potentially
affecting round position in the magazine box. The test will be conducted in the long range shooting from a
standing position. Twenty-five (25) rounds each of four (4) different bullet types will be shot in each sample
rifle.

All malfunctions and any unusual behavior will be noted on the data forms. The overall average of all
sample rifles should be at or below the 2% malfunction rate. All rifles must pass the 2% criteria due to the small
number of rounds being fired. No major mechanical failures are allowed in the test sample. Major mechanical
failures are defined as those failures that cannot easily be repaired with simple tools and/or readily available

replacement parts. At the conclusion of this test the firearms will be carefully examined for signs of excessive

‘5

wear, especially with respect to the plastic components.
Method:

d feed@g smgle rounds into the chamber.
aa«“!l’ushfthe Safe to the “fire” position,

;@}gﬁf 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.

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

problems.

s Continue to fire the remaining rounds in the magazine until the last round is fired.
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» Push the Safety to “On Safe” position, the safety 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 After firing ten rounds the rifle will be checked carefully for the presence of any live ammunition and if
empty will be placed in the cooling rack. The safety will be in the “On Safe” position and the bolt will be
unlocked and fully open at all times. Compressed air may be used, if necessary to cool the inside of the
chamber area if the rifle is excessively hot from firing.

¢ All malfunctions will be recorded on the data sheets.

Data Required:

¢ Rifle serial number

¢ Tester’s name

¢ Date of test firing
¢ The TLW#

* The ammunition used for the test with the ammo c6

U

Any malfunctions noted or other unusual femdof

wﬂ% be shot to accomplish two purposes. The first purpose is to dctermine an
; 3 :;;a,
irxoﬂuct ] éxpected malfunction rate over an extended period of shooting. The second is to

_Iftlm;ite of thei?
deterrﬁi;ge bothé e éstimated life of individual components as well as the expected life (in rounds) of the

"“rre system failure occurs. For purposes of definition, a component failure will be one that prevents
Eg&%ﬁ%?(ﬁr “could prevent) the firearm 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.
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.
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The standard Remington test jacks will be used for all jack-related testing.

Each rifle will be shot, using a variety of Centerfire ammunition comprised of light, medium and heavy
bullets. In addition, ammunition from the three major manufacturers (Remington, Winchester and Federal) of
Centerfire ammunition shall be included in the mix.

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

The S.A.A.M.I. recommendation for the minimum acceptable malfunction rate for a bolt action rifle is a
malfunction rate of <2%. In this case, if the overall malfunction rate average for the test samples is > 2%, the
DAT test will be stopped and the guns returned to Design for modification and improvement before belng re-
submitted for DAT. If the overall average malfunction rate is < 2% but one of the ﬁrearm.s IIS mgrﬁﬁcantly

greater than 2% malfunction rate, the test may continue with the other nine test sampltffs__ Whl]é.DéSlgn ai;l;@fptg,

_ﬁ\. :'
notmgg%he rours

_lwh

; iAﬁer evégy 1'00 rounds one live round will be extracted and ejected from the chamber to check on live
‘gg roqui ejéctwj;é“ The ejected round will then be re-inserted into the chamber and fired to help keep the endurance

i
afgéﬁ’@* vgﬂiﬂd count accurate.

Method:

'E.

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

e 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 every 100
rounds.

Page 33 of 37585
03/07/00

L

DRAFT Revision #1

MF1336

Confidential - SERAEER - 52206 Grekge Order

Williams v. Remington



BARBER - 5.22.06r0011287

. » Before commencing design acceptance testing, calibrate, adjust, or re-build the shooting jacks, if necessary.

e Allow the firearm to completely recover in the shooting jack between each shot and do not lean or “stiff
arm” the firearm while shooting the gun.

¢ All ammunition is to be functioned through the magazine - no “single shot” hand feeding permitted.

¢ Allow the rifle to cool between cycles. One cycle is 20 rounds fired. The use of forced air to accelerate
cooling of the barrels between firing trials is permitted. The air should be directed from the chamber toward
the muzzle to prevent it from washing the lubricant from the firearm's action.

e Cycle the safety from fire to safe every 5 rounds, from Safe to Fire at the start of the five round cycle and
from Fire to Safe at the end of the 5 round cycle.

¢ At the initial 1000, initial 5000 and at the 10,000 round level, Magna-Flux
By
e The Standard Remington Jacks are to be used for this test,,

Data Required:

s Rifle serial number
e Tester’s name

The Test Jack Identific i

;;;&gg Héadspace &é‘we ki :.
; i
i Mﬁifunctmﬁs per ammo type, breakage, and replacement parts used.

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

* Reccord ammunition lot code information as it is used throughout the test.
¢ Bullet type used for each 100 rounds of the test.
e The results and photographs, if any, of the Magna-Flux testing.
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PPN

LTI
vorlehlvs Ly wedox

TLW0010AD - Clean Rifles and Inspect:

After each 1000 rounds of endurance, unless other wise specified, each rifle will be disa§§embled,

cleaned and thoroughly inspected.

swﬁﬁ#é d'ry cyclﬂd {determine reliability due to mechanical wear as well as verify

d rghablhty of the bolt and receiver assembly The M/700 dry cycle fixture will

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
and other critical wear areas and repeated at cach 1000 cycle level. Photographs of each critical area will be

taken twice at each inspection level, once before cleaning and once after cleaning. Each model will be

lubricated after cleaning and inspection according to the instructions that will be found in its owner’s manual.
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ACCURACY TESTING:

ACCURACY AND POI TESTING — TLW0010AF THROUGH TLW0010AG

TLWO0010AF - Point of Impact:

The point of impact test involves the verification of the firearms sighting system adjustment and the
potential to hit the point of aim. The open sights must have sufficient adjustment in either d1rect1onq=swhen the

rifle is sighted in at 100 yards. Random variation and/or extreme difference in shot to shot pgﬁxt of 1m§act ;as

J"“-n

well as group sme) typlcally indicate improper barrel processing and is used w5 a ﬁna] ihspeliigp ﬁ’ag;

u?s from e%;\ch test

‘-Es;'a% S’fhoot ﬁve ‘gvarmer shots
. Sﬁ%ﬁt ﬁv ”’Q?Shot groups

e

@ Required:
.T Eﬁ* éf'{ i

A

Measure the center of the impact groups to the point of aim in terms of “x” and “y” positions.
e Record takedown screw torque

* Record position of slide when shot

¢ Record ammunition lot number used during the test

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

This will be a Phase II test only. The barrels for Phase I will not have been angularity straightened. 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 be cleaned with five fouling
shots prior to beginning the accuracy work-up. Group sizes will be measured from actual targets and recorded.

Use the same code of ammunition and same type of ammunition will be used for all group size tcst shots.

Average group sizes must be < 3” at 100 yards.

Method:

. Lemfy the ammunition selected for muzzle velocity and pressure.

I&cord mali&: and 1denﬁﬁ‘er of scope

Ié%ord am,gilmtton type used.

Record and label any fail-to-fire ammunition.

e Record any malfunctions that occur during the test.
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ENVIRONMENTAL TESTING:

TEMPERATURE & HUMIDITY — TLW0010AH THROUGH TLWG010AK

TLWO0010AH - Hot Function Test:

This test evaluates the effect of extreme high temperatures on the functioning performance of firearms,
Method:

o Condition test firearm and 100 rounds of ammunition of each caliber in a climatic chamber for. ft least 6
hours at a temperature of 120 degrees F. (or as close to 120 degrees F. as the equipment caﬁ_ Be malni xgg )

L2
't!' Ww«

e Test each firearm within the chamber as follows:

e &g %ecord all r}%;alfunctlo

I-jlg A
| e ngccord all necessary maintenance actions performed
g

TLW0010AI - 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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¢ (Condition the firearm and 100 rounds of ammunition of climatic chamber for at least 6 hours at a

temperature of -20 degrees F.

o Test each fircarm within the chamber as follows:

e 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.

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

o After 100 rounds have been fired through the firearm, remove the firearm from the conditioning chamber,
disassemble, thoroughly inspect, clean and lubricate.

Data Required:

¢ Record temperature and exposure times
e Record all malfunctions.
e Record damage noted during inspection

¢ Record all necessary maintenance actions performed

TLWO0010AJ — Thermal Cvcle Test:

“Shoot sample rifle in test jack to determine rifles malfunction characteristics and rate.

¢ Do not clean nfle
o Place rifle in freezer that is pre-set to -40°F and leave undisturbed for at least 24 hours.
e At 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.

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

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

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

Data Required: i

¢ Rifle serial number

e Cycle time for each test condition

e Temperature records throughout each cycle. Use the chart featuge 6n h

e
i
Al

recording device for the chamber.

Methogs##

s
™ Shoot the

. &@{e the g!éfx and ammunition for a minimum of six hours at a temperature of +100°F and 80-90% Relative
e 3 R

ff?eaﬁm ﬁronf’iﬁ‘sid.e' the environmental test cabinet in the long range.
;Ei{umldﬁy

i 325§§ﬁiShoot 100 rounds count and record all malfunctions or other unusual events.
Data Required.

* Record temperature and exposure times

e Record all malfunctions.

e Record damage noted during inspection

e Record all necessary maintenance actions performed
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DEBRIS TESTING — TLW0010AL THROUGH TLW0010AN

TLWO0010AL - Dynamic Sand & Dust Test:

.i

This test evaluates the effects of blowing sand and dust on firearm performance bumthe tesf’{ﬁnng is

mixture used in the Sand and Dust Test,
(See Table No. 1.)
Method:

L]
y >
Fe.
8

e

& R‘g‘%gnove th?g’gun from the box after first attempting to wipe clean the firearm with gloved hands. Clean

gans s milch as possible by blowing the rifle with compressed or shaking the firearm. Carefully remove the

*ﬁéééqug,; rtape from the muzzle. REMEMBER THAT THE RIFLE HAS A PRIMED CASE IN THE CHAMBER.

e Take the rifle to a test jack in the short range. (Note: if not shooting from the test box, remove the spent
primed case from the chamber and replace with a live round.) Load the magazine with live rounds and fire a
full magazine from the firearm while in the test jack.

e If firing is still 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 firearm in

accordance with the applicable operator's manual. Then attempt to fire the remaining ammunition. If
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repeated malfunctions make it impractical to fire the remaining ammunition, stop the test. Cycle the safety

from fire to safe every 5 rounds.

e 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

o 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.

» Disassemble the firearm over a large white paper and weigh the amount of debris present in the main
mechanism

Data Required;

¢ Record malfunctions.

e Record number of rounds fired.

e Record weight of debris found in the gun.

“"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:

e Place the firearm in a 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 getting sand into the mechanism.
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o Turn the firearm to its normal upright horizontal position and apply a 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.

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

o Load the magazine. Fire a full magazine from the fircarm. If there are repeated malfunctions, attempt 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 fire the remaining
ammunition, stop the test.

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

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

s Pull the trigger firmly (10 Ib. maximum) - firearm must not fire.
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TABLE No. 1. COMPOSITION OF SAND AND DUST MIXTURE
(by percent particles, by weight, retained in sieves)

Sieve Size (US gage sieve no.) | Percent of weight Particle Size
retained (microns)
20 3 842 to 1000
30 5 595 to 841
45 17 355 to 595
60 14 251 to 354
100 10

150 to 250
pass 100 less than 1

i
-.'S—"é:i!l“

140-mesh silica flour

140 .

200 “74 to 105

325 44 t0 74
paxs*3§5 less than 44

.E R‘ggord nun?ﬁer ofrounds fired.

. ,Recofél nght of debris found in the gun.

¢ Record any hang fires.

TLWO0010AN - Field Debris Test:

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

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

Clean and lubricate one test gun 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 field debris mixture per following table.

Expose the firearm as follows:

Place the firearm in a shooting jack, turn bottom side up, and apply a tablespoon of debris in the firecontrol
mechanism from the bottom. Tap the firearm three times, in the middle of the receiver, to jar the rifle and

aid field debrs getting into the mechanism. Y

i

"H;

Turn the firearm to its normal upright horizontal position and apply a tablespoon of ﬁeld dﬁims to thg top of

rifle and aid the debris getting into the mechanism.

» Wipe away any debris that prevents the bolt from closing. "
sharply o1 Wiping.

[ J
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o
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=
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another magazine. If ﬁnng sﬁnsumunsansfactorﬂ atiempg: i ﬁre with a clean magazine, container, etc.,

xa "-‘u, s

lu*'

r;ﬁalfunctlons make it impractical to fire the remaining

¢ 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.
e Record number of rounds fired.

e Record weight of debris in the gun at the conclusion of the test.
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» Record any firing of the firearm without the trigger being pulled.

» Record any hang fires.

Table No. 2 - Field Debris Mixture (By Volume)

Dried Grass Clippings 2 parts
Toothpicks (round, .25” long max.) to represent | 1 part
twigs

Bird Seed

Table Salt

Small Stones (.015” dia. to .125” dia.)
Crushed Dry Leaves
Pine Needles

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 following procedure:
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Tests will be conducted in accordance with ASTM D543-87, which calls for 24-hour immersion in
solvents followed by a property evaluation. Hardness or stiffness is the property measured for this test, either
quantitatively or qualitatively (where quantitative measurements were impractical). Solvent effects in polymers
range from no effect to complete decomposition. Parts that absorb solvents may permanently discolor, crack,
craze, or otherwise display failures. The parts also may simply take up solvent when immersed and yield the
solvent back when exposed to air with no other property change other than temporary modulus (stiffness)
reduction. To support this observation, it is often helpful to separate parts by their amount of solvent uptake, so
that the large solvent uptake parts can be more carefully examined.

The receiver insert will be specifically tested for this DAT. i

¢ Obtain untested chemicals.

Weigh and obtain hardness readings on the test specimen(s).

24
i)

* Place the specimen(s) in a container so that they are completgly.coverg d by tlfeg_solvenf:-,*gs Liéave at rest in the

P
o

! [

container for 24 hours.

specimen(s).

. P
e Leave the specimen(s) 1
"F,_-, nh

specimens. ..
i

3

.g;ﬁemir{étbn 0il
_wiwRemington Bore Cleaner

" Break Free Bore Cleancr
Birchwood-Casey Gunscrubber
Remington Action Cleaner
Hoppe's Oil
Hoppe's #9 Solvent
TPC Solvent
LP-1 Lubricant

Thin Film Lubricant

Steel Guard
Molycoat Paste
Molycoat Powder

Cobratec

Data Required:
» Record part weights before and after test.
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» Record part hardness before and after test.

ABUSIVE TESTING

IMPACT TESTING — TLW0010AQ THROUGH TLW0010AV

TLW0010A0Q - SAAMI Drep Test:

S _ 06 calibers only.
Method:

h@x ht onour feet onto an 85+5 Durometer, Shore A, rubber mat, one-inch thick backed
’?& Sé 4

: :l.gr. B;ff concretei_«..g he. mat “%hd concrete shall be large enough so that when the gun is dropped it will fall and
%@e to re# W1thout interference within the perimeter of the mat. The four feet shall be measured from the

it
‘Eg;urf

| ﬁ'r
B §}° T

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.

¢ 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, muzzie down.
. Barrel vertical, muzzle up.
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=Aavewi. - I T N A I
[REEA A Clhe it

. Barrel horizontal, bottom up.

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

. Barrel horizontal, right side up.

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

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

firearm. _;;. .‘-;

than the amount of test guns to allow for breakage due to the drop tesimg ]

\.

continuing test. O

Data required:

%% The obw]gctlve ‘of the jar-off test is to simulate the abusive impacting (bumping) of the firearm against a
hard? sul'féce‘ ‘w1th the firearm in a condition of maximum readiness. With the fircarm in the ready to fire
5 g»@i’ndltlon the firearm shall be capable of withstanding a jar-off shock equivalent to being dropped from a height
of 12” inches onto a 1” thick 85 Durometer (Shore A) rubber mat backed by concrete. Trigger Pull weight will
be adjusted to minimum specification. The test will be performed according to SAAMI Technical Committee
procedures. Magazine will be loaded to maximum capacity with dummy rounds according to SAAMI
procedures. A fresh primed case will be chambered prior to each drop. After each drop the primed case will be
discharged to verify its validity. This test will be performed on a sample of firearms made up of .30-06 caliber.
Method;
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¢ With the firearm cocked and the safety in the FIRE position the firearm shall be capable of withstanding jar-
off shock equivalent to being dropped from a height of twelve 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 twelve inches will
be measured from the test surface to the lowest point on the firearm. As an alternate to free dropping, other
methods may be substituted if they provide equivalent impact characteristics. 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.

¢ The firearm or firearms shall be dropped in such a way as to strike the rubber mat surface once 1’?3 each of

the following attitudes:

. Barrel vertical, muzzle down.

. Barrel vertical, muzzle up.

. Barrel horizontal, bottom up

. Barrel horizontal, bottom down.
. Barrel horizontal, left side u

Barrel hori zontal H %ht s-g’de

continuing test.

Data required:

» Record engagement and trigger pull.

o 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 firearm.

Page 51 of 5755
03/07/00

DRAFT Revision #1

MF1354

Confidential - SERREER.522RPo¢ABHYe Order

Williams v. Remington



BARBER - 5.22.06r0011305

gt ;%-drop. A “fresh” firearm may be substituted into the test at any point.

TLWO0010AS - SAAMI Rotation Test:

The test will be conducted according to SAAMI Technical Committee procedures. The firearm will be

placed in the “Safe Carrying” condition and dropped from an upright position with its butt restif;{xig on tﬁ%guﬁaae

.». : hat V‘Vhen i eggun: falls it will come to a rest without interference within the perimeter of the mat.
& TT%% ﬁrearmgglalf be tested 50 as to fall once on its right-hand side and once on its left-hand side. The primed
xﬁase gl ’Be discharged following the drop and a fresh primed cartridge re-chambered prior to the next

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

to the minimum specified, and with the firecontrol lubricated per the owner’s manual.

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

firearm.

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

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

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.

¢ Record round level on the firearm

TLWG0010AT- Extended SAAMI Jar-Off Test: (for Information only.)

’ mg)}!??'alqw
" n'i#f“
S mo‘?& devere

‘ag% lowest ;ﬁbmt on the firearm. The primed case shall be discharged following the drop and a fresh primed
i

E'Zé'ﬂndge 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 cause it to strike the rubber mat surface in

each of the following attitudes:

¢ Barrel vertical, muzzle down.

o Barrel vertical, muzzle up.

s Barrel horizontal, bottom up

e Barrel horizontal, bottom down.

e Barrel horizontal, left side up.
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« Barrel horizontal, right side up.

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

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

¢ Conduct this test at 6 inches, 18 inches, 24 inches, and 48 inches.

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

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

replace before continuing test.
Data required:
* Record engagement and trigger pull
» Record whether or not the firearm fires an empt
in accordance with this procedure.

s Record the round level on the fi

With the firearm safety in the SAFE state, the firearm shall be capable of passing the following test
criteria when allowed to fall freely from an upright position with its butt resting on the surface of a tiled
floor backed by concrete. The firearm shall be tested so as to fall once on its right-hand side and once on
its left-hand side. The primed case shall be discharged following the drop and a fresh primed cartridge
re-chambered prior to the next drop. A “fresh” firearm may be substituted into the test at any point.

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

set to the minimum specified, and with the firecontrol well lubricated with Rem-Oil.
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e The test shall be conducted with the magazine or clip fully loaded with dummy cartridges, nserted 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 -
replace before continuing test.

Data required:
o Record whether or not the fircarm fires an empty primed case of its designated cartridge when tested in

accordance with this procedure.

s Record round level of the firearm.

TLWO0010AY — Extended SAAMI Drop Test: (for Information 0@115::

those still available) firearms.
Method:

=«= mch thmk éackecf y&-concrete The mat and concrete shall be large enough so that when the gun is

%% droppecg t1‘( w1Il fall and come to rest without interference within the perimeter of the mat. The drop
Hefg%f’t 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.

o 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 Test Procedure - 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:
e Barrel vertical, muzzle down.

o Barrel vertical, muzzle up.
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* Barrel horizontal, bottom up.
* Barrel horizontal, bottom down.
o Barrel horizontal, left side up.
* Barrel horizontal, right side up.
o Tests shall be conducted with the trigger pull force set at the minimum force specified, with engagement
set to the minimum specified, and with the firecontrol well lubricated with Rem-Oil.
e The test shall be conducted with the magazine or clip fully loaded with dummy cartridges and inserted
in the firearm,
» Parts breakage or other damage as a result of drop testing does not constitute failure as long as. ﬁhe empty
!

pnmed case does not fire and the firearm can be unloaded safely after each drop.:ffore stb@ks are

replace before continuing test.

Data required:

to escape into the action and thereby determine the effect of high-pressure gases when dumped into the bolt,

magazine box and receiver areas. All standard Remington high-pressure ammunition safety procedures will be
used 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
and kept for record. The rifle will be tagged and saved for possible future review.
Method:
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Data Required:

‘ggllglghipressurc a‘mm :mtlon safety procedures for these tests. The pressures for the test round will be worked up

» 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.

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

e Set up the High Speed Video to tape the firing test.

o Fasten a lanyard around the stock and run through the trigger guard in front of the trigger.

¢ T.oad a standard factory .30-06 round into the chamber, and carefully close the bolt.

s All personnel are to leave the room.

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

o Carefully examine the scene looking for any broken or missing parts, holes in the witness paper etc:is

Tk,

¢ Rifle serial number.
o The condition of the witness paper.
¢ Notes of any broken or missing parts.

s Photographs of broken or missing parts.

usmg%anousdmétam size loads giving pressures below 95,000 psi, (approachmg the limits of the transducer
G

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

required.
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PRE
fffff

TLWO0010AY - 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
be done in the blow-up room using the high-speed video camera and witness paper. Before removing or
otherwise disturbing the test samples after blow-up photographs will be taken for the record. After collection

and removal of the parts additional photographs of the various individual components will be taken for the

record. All parts and will put in sample bags, boxed and temporarily stored for review if required.
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Remington Arms Company, Inc. CONFIDENTIAL Research and Development Technology Center
December 7, 1999 Elizabethtown, Kcntucky

Mayfield Visit, Dec. 6, 1999
Attendance: Mayfield -- M. Golemboski, J. Zajk, S. Truax, G. Helmer
R&D -- D. Diaz, E. Schoppman, M. Keeney

M/ 710 Review:

Stock Grip Cap - Mayfield to investigate alteration of current M/700 grip cap
mold to allow for common usage of grip cap for M/700 and M/710. If alterations
are not possible, the development of a M/710 specific mold will be required.

Bolt Handle Assembly - Modification of the bolt handle pin will be requiréﬁ*fto
eliminate burrs generated while pressing the pin into the bolt hapdle i The boh
body clearance cut on the bolt handle will be altered to. 69(}” : ‘a to iftprovéthie™
braze characterisitics. : Bt

Magamne' Bvox ER&}j':WllL% V &t Deer Park Stamping to review possible
101n1ng uppergt‘fons to rémove” sharp edge on underside of feed lips. Drawings will

dited fql}omng thé determination of resultant geometry.

% Latch - “Mayﬁeld will quote as a Powder Metal component as back up to current
% synithetic dircction. Based on cost, the group will decide if a metal latch is

¥ feasible. Concern is that the revised latching surface of the box may deform a
synthetic latch. R&D to review synthetic material selection.

Stock Bushing Assembly - Mayfield to review stock bushing assembly and
advise if there are design issues with current system.

Receiver Insert - Inspection report, program and fixture due this week, following
setup, current receiver inserts will be inspected. Tool corrections to be based on
inspection data and then trial quantity (1000-5000 pcs) of receiver inserts will be
ordered.

Bolt Plug with ISS - R&D to generate exploded view of assembly. Mayfield to
locate ultrasonic welder and proceed with assembly process development.
Mayfield to investigate alternative processes to manufacture the bolt plug, such as
mvestment casting.

Michael D. Keeney Page 1 of 2 Mayfield Visit 12-06-99 -
Staff Engineer
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Remington Arms Company, Inc. CONFIDENTIAL Rescarch and Development Technology Center
December 7, 1999 Elizabethtown, Kentucky

DAT Schedule - Design Acceptance Testing of 30-06 caliber firearms is
scheduled to begin mid February, based on delivery of receiver and bolt body
tubing. Mayfield vendors will be used to provide as many of the components as
possible based on delivery schedules. Mayfield to investigate procurement of
MIM material blanks for machining of firing pin heads. Final assembly of the
DAT firearms will be in Mayfield. Following successful completion of the 30-06
DAT, the 270 DAT will follow in April.

Bolt Action Rimfire Review:

R&D presented the staffing and program direction for the Bolt Action R1mﬁ¥
introduction. The first phase of the program will be to develop and verify a design
concept. Upon preliminary verlﬁcatlon of the de51gn functmn through 1 alaT Eprototy,

schedule by the end of January 2000.

Michael D. Keeney Page 2 of 2 Mayfield Visit 12-06-99
Staff Engineer
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Confidential Remington Arms Co.

To: Mike Keeney; D. Diaz
From: Matt Golemboski

CC:  Joe Zajk

Re: M/710 Vendor Tooling

Date: 12/10/99

M/710 RELEASE OF CAPITAL TOOL BUILD

We are at the point some tooling must be ordered to maintain schedulg§ elow 1S3 ; s,
tooling and what the current state of the design, and preferred vend@r name and cof)ﬁct *Some of
the parts do not have a firmed design. Tool build can not b&gm untll the desien is coinpieted I
would suggest R&D and Mayfield jointly contactﬁle prefei«‘f'ed V@nd@; for eaqh part, in order to
keep cost controlled during the final dun \the ’nahzap,on of the a%ssfgn

lngger C- 15280

Contact John Ban :
Phone: 860 379- 275
mm

Y r: New Hampshire Stamping

'fé_g;émrggég?r Contact: John Maffco  Ca e s
Phone: 603-641-1234 -

The texture on the top of the part has not yet been defined per marketing request.

[Llflf J,[ﬁlcvaoc//) —

Bolt Stop D-300345

Vendor Sterling Sintered

Contact: John Bartrum

Phone: 860-379-2753

Assume design is complete, with the exception of material change to MPIF standards. Tool will
be released for build by 12/20/99. Impact of design change will be a scrapped tool.
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Confidential Remington Arms Co.

Bolt Handle Blank C-300360

Vendor: North American Precision Casting

Contact: William Sommerville

Phone: 662-245-1155

Design requires knurling as per marketing request. Print should define parting line location and
acceptable size notes, as well.

Bolt Plug C-300368

Vendor: Kellums and Coe
Contact: Kenny Ulrich 4
Phone: 812-283-4435
Design is complete. Texturing not specified, assume EDM finish. PO to be lssued by 1521 1 5/99

Tumbler Blank D-300420
Vendor: PMPd

Contact: Matt Marley
Design is complete and ready to issue to tool bui

Firing Pin Head C-300336
Vendor: Megamet Industries "

%ﬁtock ]}gvg ~XXXXXX

Shdt: Par 4
Contact. Sam Todd
Phone: 502-965-9141
Tool has been issued for build. Model to be revised by 12/10/99 for new coring to
accommodated the M/700 grip cap. Method of attachment has will be press fit at molding time
of the stock. The assumption is no alteration of the grip cap will be required for this fit.
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Confidential Remington Arms Co.

Magazine Latch C-300362

Vendor: Par 4

Contact: Sam Todd

Phone: 502-965-9141

Tool issued and canceled. Design on hold to convert to metal part. Powder metal option with
Sterling Sintered was a quote. Suggested a die cast or investment cast or MIM. PM is and
option but print must be made specific for PM.

Magazine Box E-300363 i
Vendor: Brainin E
Contact: Richard Lee

Phone: 513-874-5486

Prototypes to be Released 12/10/99, 500 piece lot, DAT and T&P run
testing the Production too will be released for build. E

Vendor: Par 4

Contact: Sam Todd N :
Color not yet approved by marketmg Mater#d] nigst be cqqznmbn to both on the family mold.
Follower is complete Tk;e Box" laottomlls not giefmed fﬁ)’r artwork This w111 impact the insert

2 Contactiikjchm‘d Lee
;hone -4%13-874-5486
Desrgn is complete. PO will be issued by 12/31/99.
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Confidential Remington Arms Co.

Memo

To: 710 team

From: Matt Golemboski
€C:  JoeZajk

Date: 12/10/99

Re: M/710 Meeting

Topic

Barrels: Is material ordered through llan
Heat Treat Schedule

Bolt Head Machining Schegule

774
[2j@3l

& ’Fsmsﬁed Prmt
Order T,ool

Bolt Handle

eni-g

<

Lk
E?

legS i b A ed Ly
I Vd

-:3 Order Block of Material i2/20
Order Tool / /j 25 Joo
Material T S emks
Samples
A L
Magazine Latch Material  —— | # 72 / i
Cancel Par 4 PO 120 [79
Magazine Box Order 500 at $13.17 each Mayfield Cost 12] 13/77
Etown pay $12,500 tooling charge
Range Design PO and Start i2/10) 97
Expected Design Completion T p’j ;/I /oo
Ultra Sonic Welder Shipment from llion
® Page 1
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Confidential

Memo

To: 710 team

From: Matt Golemboski
CC: Joe Zajk

Date: 01/19/00

Re: M/710 Meeting

Remington Arms Co.

I would like to hold a 1:00pm meeting on Dec.10. Be prepared to discuss the follgwﬁ'ig
i

i

Pt

Topic

-ég’;omplen ?

Delivery'Date
Bate % &

Barrels:

Is material ordered through llign

i

Heat Treat Schedule ..::%

tﬁBolt Head

Machining.S¢éhEdule

Gripding Schedule’

T e
v Ee

Bolt Handle

Finidhed Prnt

i

Qrde

B

FTool 7.

Order Teol

Order Block of Material

Order Tool

T

Material

oerew Bash

Samples

Magazine Latch

Material

Cancel Par4 PO

Magazine Box

Order 500 at $13.17 each Mayfield Cost

Etown pay $12,500 tooling charge

Range Design PO and Start
Expected Design Completion
Ultra Sonic Weider Shipment from llion
I
® Page 1
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Confidential Remington Arms Co.

To: 710 team

From: Matt Golemboski

cc: Joe Zajk

Date: 01/16/00

Re: M/710 Magazine Spring 300405

During the initial quoting process the magazine spring did not have a print. Thg M[iZOO magaz

spring was used for costing. In October the design of the magazine spring 3@0455 was repelved;»-ﬂ“ By e

was quoted by at least two people F&G Multislide and North American:; §pﬁng agpl Stamf;;gng -Eramm ke

should be in this mix, because we may want to ship the box bgttom anﬁﬂ‘efouower-jrom Parl’gsto ﬁ‘,ramm

and receive a part complete. North American should be dropp' e to the comm?nts aboﬂi'quahty on
R

.?"

® Page 1
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Confidential Remington Arms Co.

Memo

To: 710 team
From: Matt Golemboski

CC: Joe Zajk
Pate: (01/16/00
Re: M/710 Trigger Pt#300435 24

requested the serrations be removed from the trigger bow to get a trigger peg ,,gierlmg Siratered prté .
#2965A for $0.37 each and a capital charge of $15,225 that was not |uthé whﬁq paper t dgef “This ##
expense should be made and a new tool purchased. The tool has a‘paybac of 8 ;}hs@nd is

_,Irs

: edagi& ‘the PO f placed.
x -‘.;'EJ

® Page 1
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Confidential Remington Arms Co.

Memo

To: 710 team

From: Matt Golemboski

CcC: Joe Zajk

Date: 01/16/00

Re: M/710 lock tumbler (B-300420-A)

j..r

® Page 1
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Confidential Remington Arms Co.

Memo

To: 710 team

From: Matt Golemboski
CC: Joe Zajk

Date: 01/19/00

Re: M/710 Stock Too!

afterward The quoted price of $145,300 lncfudes ooolmg ﬁxtures and té&turmg #5m Mold %F@cm’ﬂ]at is
i \ 35, 625 premium
to reduce the lead-time by one week, was not elec

A 2-station drill fixture with two pneumane'emn he S wugbe buuld?ito de- ga?e and driil the swivel stud
holes. The cost is $7,500 and 4 weeks' The tonl amortized over the first 20,000 pieces, which
will be produced within 12 montfis of fhe release uf producuqn qﬁantltles at price of $0.419 per stock or
total stock price of $5.799 ghich.“Fhe pﬁce would’;hen zetui‘ﬁ to the normal $5.38 each.

?’

¢ : _;9’61 parting line or less. No guarantee on the texturing.
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Confidential Remington Arms Co.

Memo

To: 710 team

Fromz Matt Golemboski

CC: Joe Zajk

Date: 01/19/00

Re: M/710 Magazine Latch Tool

will be available and the Iapse between the tool build completnon and. samphng-py'
afterward. Piece price of $0.245 each for 20,000 and $31,806 for the tggl. No te
the part. )

No guarantee on the parting lines was given.

: 'Metal parT through Sterllng Sintered. Joe has

overnighted the drawings and specss-tp e possibility. of:a powder metal part with material the

same a the 597 latch fprr n%heﬁt treafed and satne asathebérrel clamp for heat treated options. This

w1|| require Sterhng— tQ 6omplete ESecon'dary drmﬁperatlon The powder metal option is belng pursued
iy eb
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