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710 Assembly Report

’!‘rigapr Eousing:

i

After famlllarlzmg myself with the housing assembly I made a few observations. A ﬁxturb to

, tHat i
the set screws go into might break and the threads of the screws mightbe amag{a‘d if wp-dse"mgtaf’g?
hammers. I noticed another problem having to do with the trlgger‘ hangu& up in @mg‘?of the
housings we built. After tearing them down we notlced,a fmpassnble causes...li‘irst;th% pin that

nolds the trigger in seems to be short as it does not g6 entlrelgg tbfroug% jusing. Second, the top

set screw does not seem to be hitting inside of the:hole m;he tnggerﬁg%nnector Third and finally,

the housing may be warped or made mmrrectl A ;

Total average for build........ ..
597 housing assembly cotxipansnon
e i ’I‘Ea > v., &

Without know h ng_ t takes to-set the engagement its hard to set a time for an estimate
of daﬁy ﬁn

:

177435  3548.70
239.25 478.50

;},leture 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 alniqst every part of the assembly needs some kind
of fixture to assist you with putt'ipg 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 havea lot of questions about tlus part of the gun. Will all the stock SCrews use the same blt?

done on the model 700, are we gomg to check for it on the 710? Is thls thé bgst placét cfieck fot‘iﬁbhe

& ! oo
critical ejection port fit that Mike talked about? ;gﬁ 3 o
We used no air tools when bulding this gun up so the ti L

all our powered tools.

Total average build time..........ccoecsuenees
2 min. 39 sec. for barrel assembl)af,b

Tools neeg.
1. Benéfl'w ?hght 177435 354870
2. Adjustable Ghal. - 23925 47850
?‘hzﬁ bail pgin hismmer 1099 2198
4. 12 0Z:x) h@r hammer 1449 2898
: & fla screwdriver 1.65 330
k! M*ﬁé‘ “handle tap holder 2690  53.80
7. Air powered screwdriver 420.00 840.00
8. Cordless screwdriver 9595 1919
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 to bringing them out to pack.

Total average build time........... sesaesenence] MiN. 49 sec. compared to 2 min. 55 sec. for 597 Magnum.
Total time for rack of 30..........cceesuceresni.1 hour.

MF1241

Confidential - Subject to Protective Order
Williams v. Remington



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............c.c.....2 T2iN. 50 sec.
Total time for rack of 30..........ccceeeeeee. 1 hour 55 min. 3 sec. (2 hours)

Tools needed: o
Jamie’s list is compiete unless we move pack for this gun closer to the new galléry |

1. Bench wilight 177435
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 atgacher?

12.fillen tool %
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k. Fold insgisin h

verve Feed this end into printer
@ A ® Avery BIG TAB Inserts for Di\!i’ders -8Tab

Printing your BIG TABS are
inserts is easy! better!
¢ Use larger size fonts
or print more lines of
Step 1- Format text on big inserts.
¢ Keep inserts from
falling out of tab with
secure indent point.
o Slide in or remove
inserts easily with
‘ easy-access notch.
Key in your insert titles u§;rt15 the Easy access notch
P processing sotwre.

Step 2 - Print

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

Step 3 - Insert

M

31 BIG ERB. Side-by-side printing
‘*%ﬁ'ﬂab to be read from both

sides.

Turn over for
complete formatting
instructions

Patent Pending

qeLg- §13pikia 1o} élié'éﬁl iu g Mé}i\}
13junid ojuy pua siyj paod

AUIAY @

HigmramResources
ETCEY ]

e

®
i,
wE

<5y

e
e

Secure indent point

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
¢g, (1-800-462-8379)
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B ~verye Feed this end into printer
Avery BIG TAB Inserts for Dividers - 8 Tab WordPerfect®

Microsoft® Word

for Windows for Windows
Versions 6.0, 7.0 and Word97 Version 6.0, 6.1, 7.0, or 8.0
Fotow step-by-step Follow step-by-step
1. Clck on Yools menc, then chick on ‘. For WordPerfezt 6.177.0/8.0 - Click an
Envelopes and Labels. Format menu. For WordPerfect 6 0 - Chek
on Layout manu
2. Clck on Labels tat. thor click on
Options button 2. Cnoose Labels.
Select label fre:wp wp uslah
3 Under Product number List < ForWordPerfect 6.0/6.1 - Click on
~  Click on Worksaver 8-Tabs W1-213-8 WorkSaver (Fromnt)
- Settray to Manual Feed if avaladie - ForWord Perfect 7.0/8.0 - Click on
+  For Worc97 - Click New Labe! AveryWorkSaver B-Tab
For Word 6.077.0 - Click the Details - Click Create.
tution
3. Inthe Label Description box.
4. Make the following charges - Type “Avery Big Tabs 8"

dop margin + Inthe Labe! Type box, select Laser.
Swde margin
Vertical pitch 4. Make the following changes
Horizontal prt:n Label Size: Height 0.5
Label heigh a3 Labels Per Page: Rows 20
Label width o Top Left Label: Left Edge 275"
= - Distance

2 Between Laba]; Columns 0.0

P 1ge size L D7) tetler = Click OK, 1he{’g.phck Select bulton

ForWord47 — Enter Label name:
Type "Big Tabsg " ana click OK
+ ForWord 6.0/7.0 - Click OK to tre:
custom label message
For alt versions - Clicx QK {agair,
ther click New Documert.

-Click atj-ihe Fomgé;?e?u SMG.-( t
b}iﬁ% thetf
kidin the'Fdn angnu Seloct
xPage, then CHitter
? - égiect Current and subsequent

33} ages, then click OK
,m S Begin typing text in the ‘irst insert

«  Press Ctrl + Enter keys to move 1o

the next nsert

5. Tc Certer and Enter Tex:
- Hold dewn Ctrl + A <eys 1o highlight
< Hold down Ctri + E keys to centet
- Click intop leftinsert to type text
- Press the Tab key to move to the
nextinsert

IMPORTANT: Type the same text
side-by-side to create insert
that can be read from both sides
of the tab of the tab

Press the Tab key to repeat and b ! < Press Ctrl + Enter keys 1o repeat and
complete the inser! tiles ? i y complste insert tites

SEE PRINTING INSTRUCTIONS

IMPORTANT: Type the same text
side-by-side to create insert
that can be read from both sides

All cther

Printing &8

J ) b *
worca j)rocesscrs instructions
Folow step-by-step
Inslrug!gyfs Adjustas neeced: 1. Insert a sheet of plain paper in Manual
i é‘g‘é& the: Page Margins as forlows Feed Tray.
Left: 278" Top: 0.5" 2. Set printer lo “Manual Feed”if nacessary.
Right 275" Botom. 05" Prin‘ a test sheel.

w

Hold printed test sheet against irsert
sheet to check alignment.

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

2. Settwo certer-aligned tabs
- ff scfware cffsets tabs from let margin
(e.g. Microsoft Works™)
Tab 1 075" Tab 2 225

+ I software offocts fabs rom e edae ot PRINT A HALF-SHEET. Save the rast lor later
paper (e.g. Lotus Amipra® 1

Tab 1 35" Tab 2 5.0" NOTE: Only far printers capable cf teading

8 1/2"x 5 1/2" paper sizes.
3. Setline spacing o fine height tv 0.5"

1.8 insert shee atf - it
Note: Select inches fin.) o richido Split insert sheet |r)/h\a!f hotizortally
inch marks ("} ¥ necessary \
~
4. o Enter Tex! >
- Press Tab key to nove to tirst inse-t )
and type text
+ Press Tab key to move to next insert
IMPORTANT: type same text 2.. Feed into printer on nor perforcted
side-by-side 1o create inserts side (see arrows on top and botom of
that can be read from both sides insert sheet)
of the tab
+ Press the Return key to niove 10 next Need asgistance? Check your printer mantsal
e, Praas Tab key ko repeat and or contact Avery Dennison Technical Support
complete the insert tities TURN QVER FOH CONTACT INFORMATION
SEE PRINTING INSTRUCTIONS qeL g - S1I9PIAI 10) SUASU[ VL O1E AJBAV -
® AUIAVY
19junid ojuj pua Siy) pas4
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PROPOSAL

710 NEW PRODUCT
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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 -
Standard Barrel Lengths (22”. & 24")
Synthetic And Wood Stogk Ve Sions
Floor Plate Or Magaifie Box (waes ;
Reasonable Beit ActlQn 'En@jger :

\.:"

2@ Theée W’@u‘l lmmde ’%‘nountlng and bore sighting a low cost 3-8 powei scope on the

Remington is currently the market share leader in the centerfire bolt action market.
However, this position has been threatened as a result 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 Mode! 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
NSP: $188

PROJECT RESPONSIBILITY:

Np89.doc jrb 9/23/97

ME1247

Confidential - Subject to Protective Order
Williams v. Remington



COSTING
REFERENCE
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REMINGTON ARMS COMPANY, INC.
FIREARMS - MAYFIELD 12/10/99

C:\windows\TEMP\[Book2.xisjm710 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. 3 O.H. §
Total
Document Envelope Assembly 1721 |$ 008 $ - $ - 3 - $ - § 009
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 - - b 0.01

Carton Assembly 1444 2.056 - - 2.05
Box and Envelope Label (710) 993002 0.04 - - 0.04
Shelf Talker 0.14 ; 834,
Barre! Assembly Complete 305410 3.14% 7385
Barrel Assembly 3305400 o - -
Barrel 305315 1180™ 1815  27.04
Receiver 300340 0.17 0.26 2.08

Receiver Insert Assembly Complete

Receiver Insert Assembly
Receiver Insert
Threaded Insert

1.38 2.11 2.58
0.13 0.20 0.24

- - 0.62
0.04

Side Plate 0.03 0.05 0.15
Side Plate Pin (2) 0.03 0.05 0.22
Sear Safety Cam - - 0.94
Pivot Pin (3); - - 0.27
Se§£:§%,[ing - - 0.05
Trgoer s 4 - - 1.53
,g“;ﬁ'igger Cohpectdr. Fo 8 - - 1.03
i1 rigger Scréw Front ’ - - 0.07
Tlxigger Engagemcit Screw - - 0.06
Agger ..Sp% - - 0.05
#% Trigger‘Siop Screw - - 0.04
% Safety 300408 0.23 - - - - 0.23
" Safety Detent Spring 300407 0.06 - - - - 0.08
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 Yeads - - - - N
Bolt Body Assembly Yeads 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 Handie 300370 0.0120 0.13 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 1.61 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 xIsJm710 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 eeds 0.02 - - - - 0.02
Ejector Pin 94555 0.04 - - - - 0.04
Bolt Assembly Pin 300330 0.15 0.0010 001 0.02 0.03 0.05 0.21
Firing Pin Assembly 72?77? 0.0070 0.06 0.10 0.18 0.28 0.34
Bolt Plug 300368 0.25 - 0.25
Bolt Plug Insert 300346 0.80 - :
Firing Pin 300334 1.19 0.0010 001
Firing Pin Tip 300335 0.33 0.0015 0.02
Firing Pin Head 300336 1.50 0.0020 0.02
Firing Pin Spring 7?7? 0.10
Front Sight 94084 0.82
Front Sight Ramp 94657
Front Sight Ramp Screws (2) 28505
Rear Sight Assembly 103146 - -
Elevation Screw - 0.04

Rear Sight Aperture
Rear Sight Base
A Rear Sight Slide

Windage Screw - - - - 0.02
Rear Sight Base Screw (2}, - - - - 0.09
Stock Assemblzy.Completﬁ 0.14 0.22 0.42 0.64 0.78

Stock Assem‘ﬁ : - - - - -

. 5.38 - - - - 5.38

i 013 - - - - 0.13

‘is' : 0.05 - - - - 0.05

: 0.05 - - - - 0.05

0.18 - - - - 0.18

m?ReceﬁPa 1.63 - - - - 1.63
,v. ¢ Recoil Pad Screw (2) 98008 0.02 - - - - 0.02
,« Magazine Latch 300362 0.19 - - - - 0.19

Magazine Latch Spring 2?7?7? 0.03 - - - - 0.03

Magazine Latch Pin 300371 0.07 0.0010 0.01 0.02 0.03 0.05 0.13

Sting Swive! Stud (2) 300096 0.14 - - - - 0.14
Takedown Screw (2) 27?7 0.16 - - - - 0.16
Rear Takedown Screw ?7?7? 0.08 - - - - 0.08
Magazine Assembly ??777? 0.0083 007 0.1 0.22 0.33 0.40

Magazine Box 300363 2.90 0.0010  0.01 0.01 0.03 0.04 2.95

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:

ProofiGallery/inspect/iPack 1.15 0.1500 1.34 2.05 3.91 5.96 8.45
Total Cost $ 43.05 0.9226 $ 915 §$ 1398 $ 26.61 $ 4059 § 9279
Page 2
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REMINGTON ARMS COMPANY, INC.
FIREARMS - MAYFIELD 12/10/99

C:\windows\TEMP\[Book2 xIs}710 capital by operation

In House Capital

Part
Name Operation Equipment Capital Required
Useful Lif Depreciation
Barrel Cut off $0
Drill cones $9,950 Dec-99 10
Ream $0 10

Rifle gages $9,800 Feb-00 10

Wash & Stress Relieve  baskets $6,900 Feb-00 10
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

Inspect Purchased Part

Bolt Head Blank gage 250
Superabrasive Grind Lugs fix & gage 4,380
CNC Machine Bolt Face o
Complete 17,478
CNC Machine Cam Cuis '
Ejector Retaining:Pin Hale 1,500
1,500
& gage $10,000 Jan-00 10 1,000
$0 10 -
$0 10 -
50 10 -
Inspect Purchased Part
Blank gage $2,000 Jan-00 10 200
Machine Cam Cuts machine $0 Feb-00 10 -
Assemble Braze Bolt  machine $90,000 Mar-00 10 9,000
Deplate tanks $9,500 Jan-00 10 950
Eddy Curment 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 - MAYFELD 12/10/99
C:windows\TEMP\[Book2.x1s]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 Plate 10,000  Stamping Die Dec-99 .
300334 Safety Arm 23,880 Stamping Die NH Stamping Dec-93
300345 Boit Stop 6,820 PM Sterling N 1
300361 Recoil Bracket 2,225 Stamping Die 950
300360 Bolt Handle Blank 12,800 Invest Cast Die 2,560 Mar-00 Apr-00
300366 Bolt H. Braze Shim 0 Use Paste - Mar-00 Apr-00
300368 Bolt Plug 38,088 Mold 7618  Mar-00  Apr-00
300338 Firing pin head 23,000 Y 4,600 Mar-00  Apr-00
300362 Mag Latch 6,696 Mar-00 Apr-00
300363 Magazine Box 5,600 Mar-00  Apr-00

300364 Magazine Follower
300365 Magazine Bottom_

[4, N B4, NS IS, BRSNS IS ) |

Stock, ;. 30,060 Mar-00  Apr-00
Styrofoam E?,d Tuscorora - Mar-00
TR
s, PPL
$2,297,528 263,430
$61,000 10 6,100
$2,358,528 259,530
Page 4
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REMINGTON ARMS COMPANY, INC,

FIREARMS - MAYFIELD 12/10/99
C:\windows\TEMP\[Book2 xis]Start Up Costs
Project
8/31/99 9/30/98 10/31/99 11/30/99 1/31/00 2/29/00 3/31/00 4/30/00 5/31/00 6/30/00 7/31/00 Total 2000 Total

Direct Labor 3,188.64  4,555.20 7.109.76  8,809.92 10,200.96 6,800 64 32,921.28 | 44.537 04
From Overhead -
Setters - - 4 3,625.60 8,565 48 5,349.80 1,767 76 3,070.32 3,535.52 25,914.48 25,914.48
Maintenance - - i 258240 5,084.10 5717.34 4,198.24 3,148.68 4,253.48 2,098.12 27,083 38 27,083.36
EBs 1,849.41 2,642.02 791676 10,54260 8,570.03 7,742.79 8,182 18 3,268.09 49,833.08 56,570 23
Other Costs - -
Travel 124.93 10,000.00 - 10,124.93
Material for Recever 217500 - 2,175.00
Matenal for Bolt Body 3,000.00 - 3,000.00
Material for 1,000 Learning - -

Guns ($43.86/ea) 21,830.00 21,930.00 43,860.00 | 43,860.00
Matenal for 60 T&P - -

Guns ($43.86/ea) 1,315.80  1,315.80 2,631.60 2,631 80
Material for 30 DAT - -

Guns ($43.86/ea) 1,315.80 1,315.80 1,315.80
15,000 rns of Ammo 600.00 1,200.00 600 00 600.00 3,000.00 3,000.00
Disassembly & Rearrange 6,000.00 6,000,00 6,000.00
Tooling & Inspection 1526547 16,250.00 16,250.00 16,250.00 - 64,015 47
Prototype Parts 8,000.00 8,000.00 8,000.,00 32,000.00 32,000.00
Material Handling Purchases . 19,333.33  19,333.33  19,333.33  58,000.00 | 58,000.00
Miscelianeous 5,496 18 9,803 56 9,803.57 9,803.56 34,906.85 286 286 286 286 286 2,000.00 36,806.85
1999 startup Costs 124.93 22,936.63 4409161 33,250.78 32,171.19 132,575.15 56,07747 42627.28 43,851.46 28521.78 284.559.61 | 417,134.76
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Sheet1

PAGITY LEF{:FOR THE NEW

ks

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

BUSS RATING - 800A

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)

o-12

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

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

ASSEMBLY PANEL
EDGETEK
CENTRIFUGE
SOUTHBEND LATHE
AMERICAN PACEMAKER LATHE
BRIDGEPCRT

BRIDGEPORT

SURFACE GRINDER

ROTO FINISH

CITIZEN

SHIPPING PANEL

GUNDRILL

GRAYMILLS PARTS WASHER
AJC UNIT

AIC UNIT

AIC UNIT

WAGNER CUT-OFF

Ry

OF BiiSS CURRENTLY BEING USED

Page 1
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Remington Arms Co. Inc.

COSTP

Page 1

9/1/99

R_ ONTH AT $.065 PER KWH

MACHINE ;-GOST AT FULL LOAD KWH COST AT NORMAL LOAD
AT FULL LOAD.S| AT $.065 PERKWH | AT NORMAL LOAD | AT $.065 PER KWH

OKUMA LT15MY 14691.6 ~ 4848.23 $315.13
OKUMA LB300MY 9180 3029.4 $196.91
G&L CORDAX CMM D-8 734.4 242.35 $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 s582.94 © . 2959.54 $192.37
CHILLER 2541.02 $165.17" 838.54 $54.51
CHILLER 2541.02 $165.17 $54.51
EDDY CURRENT TESTER INFORMATION NOT AVAILABLE
TOTALS 64066.39 $4,164.34 $1,374.22
Remington Arms Co. Inc. Page 1 9/1/99
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REASONS FOR CHOOSING OKUMA

FAMILIARTY.
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COST TO MOVE ONE OKUMA MX45

8/27/99

TOTAL

$476.00

$525.0 _

TWO MEN (24 Hrs)

$1601.00**

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

* %k
THREE POSSIBLE MACHINE MOVES TO DATE (COST X THREE)
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Remington Arms Co. Inc. page 2 B/27/99

RIGGERS AND EQUIPMENT COST FOR MODEL 710 PROJECT

MACHINE CONTRACTEDfK;;%;ﬁﬁgKLWT SKATES | EMPLOYEE LABOR | SUBTOTAL
OKUMA LT15MY $288.00 | % 512%.90 $40.00 NIA $468.00
OKUMA LB300 $288.00 0.0 $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) NIA TWO MEN 4 HOURS N/A
INDUCTION UNIT N/A NIAET 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 NA | 1 TWO MEN 4 HOURS N/A
EDDY CURRENT TESTER | N/A

TOTAL COST

e ————

$1,152.00 7 -00. TWO MEN 20 HOURS| $1.872.00
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Remington Arms Co. Inc.

8/30/99

OTAL COST

MACHINE LT 15 MY LB 300 TACO BRAZE| CHILLER |INDUC. UNIT| CHILLER D-8 CMM
ELECTRICAL
CONDUIT $102.00 | $102.00 ) 00 $68.40 | $68.40 | $68.40 |  $68.40
TRANSFORMER $1,310.00 | $720.00 | $720.00 | $736°00: N/A NIA NIA N/A
DISCONECTS | $970.00 | $315.00 | $315.00 | $318:00 4 $435.00 | $250.00 | $435.00 |  $25.00
FUSES $12520 | $48.00 | $48.00 | $48.00° $30.75 | $13.50 | $30.75 NIA
WIRE $297.00 | $105.60 | $105.60 $1o§§ea $24.96 | $24.96 | $2496 | $24.96
FITTINGS $250.00 | $260.00 | $250.00 | $250:00 $175.00 | $175.00 | $175.00 | $175.00
PLUMBING
PIPE $134.40 | $134.40 | $134.40 | $134.40 N/A NIA NIA $134.40
REGULATOR | $133.82 | $133.82 | $133.82 | $133.82 1] N/A N/A N/A $133.82
VALVES $45.00 | $45.00 | $45.00 | $45.00 | NIA NIA NIA $45.00
FITTINGS $50.00 | $50.00 | $50.00 | $50.00 NIA NIA $50.00
EQUIPMENT
GENIBOOM | $156.60 | $156.60 | $156.60 | $156.60 $156.60 | $156.60 | $156.60
SCISSIORLIFT | $77.80 | $77.80 | $77.80 | $77.80 $77.80 | $77.80 | $77.80
SUB TOTAL | $3,651.82 |$2,138.22 | $2,138.22 | $2,138.22 1.| $766.26 | $968.51 | $890.98
Iz 13:963.12
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Model 710 Critical Testing & Paths

Mayfield Plant
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November I December|

o 8 Task Name Firish To24 | d0i31 [ An7 | A4 ] iRt | 11 | ws | 1212
1 Model 710 Critical Testing & Paths TH%;!PIZSIOQ Wed 12/15/9¢ M
2 Barrel Testing - 4140 Matorial Strength Thé&!.%fdlss Thu 11/18/88 ' g~ '

3 @ Cut-off Samples to E'town Thu 11/4/98 08 2.

4 Samples to Induction Heat Treat Thu 11/11/98 fen S.

5 Fatigue Test in E'town : Thu 11/18/99 Mike K.

6 Barrvel Testing - 4140 & Rem Spec 155 - Accuracy 31 days Wad 12/15/98 ﬁ
7 Drifl, Ream & Rifle 155 Barrels 1 day 9 —'-“‘ Thu 11/4r33 !

8 Rifle 4140 Barrels 1 day {VI(;:\:'A‘r 1 1/8/98

9 Stress Relieve Barrels 1 day
10 Turn Barrels 1 day ’
1" Chamber and Machine Hub 8days| Thu11/11/99 -}l\e;lon 11{22/9‘93; 08 Z.
12 Induction Heat Treat 7 days| Tuel 1/23{99 ﬂé&% Glen S.[50%],Joe Z.[50%]
13 To E'town for Testing 2 wks Thu 12727 wB_d_ jz/fstsé Vike
14|y Test Press Fixture 1day| Wed 11/3/98}%
15 Bolt Head Testing 12days | Tue 11/9/99 —
16 | N Superabrasive Grind Lugs 1 day Tue 11/9/98 l Joa Z.[50%),Kristan §.[50%)]
17 E,j Machine Face 3days| Mon 11/22/99 - Kristan S.
18 Receiver Testing 2days| Thu 11/11/9¢

19 @ Second Trip to Okuma 2days| Thu11/11/99
20 Bolt Body Brazing Machine Testing 23.5days| Thu 10/28/9% 39
21 |EN Purchase Bolt Handles 25wks| Thu10/28/99| Mon 11/151‘;9”
22 Finish Machining Bolt Bodies to size 2days Thu 11/4/99 Fri 11/5/99 |-
23 Get Samples to induction Brazing Vendors 1day| Mon 11/15/92 Tue 11/16/98
24 Get Quotes on Machine based on samples 2wks| Tue 11/16/99| Tue 11/30/99
25 Non-Destructive Inspection of Barrels €.67 days Mon 11/8/99 | Tue 11/16/99
26 E Investigata Cost of shipping old Magnaflux Booth from lion 133 wks Mon 11/8/991  Tue 11/16/89 _ Kristan 5.[50%],Jerry H.{50%]
27 710 Plant Layout 213wks|  Tue 1172198 Tue 11/16/08 — Keistan 5.076%).Joo z.[zs%]l
Task B viesone ® Rolled Up Spiit g
Project; Model 710 Critical Testing & Split e, Summary P Rclied Up Milsstone O E Projoct Summary (PRI

Date Wed 11/3/99

Page 1

Rolled Up Progress #

e L

Progress MR Rolled Up Task

wf
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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 Tuming Center. Technical assistance was provided
by Okuma America and Matthew Machinery out of Louisville, KY.

The components machined on the LT-15 were:

e  Model 710 Receiver, Part No. 300340
e Model 710 Bolt Body, Part No. 300339
s Model 710 Barrel, Part No. 305315

As a result of these machining tests important information was gathered on the best methodﬁ to
manufacture these components and the cost assoc1ated with each This mfonnatlon wil:b

The results of the trials to date are given below.

Model 710 Receiver

K ‘?Bormg the LD. of the receiver due to vibration in the boring bar. This was due to the
fact th%ﬁa the ratio of the depth of the receiver that needed to be bored vs. the boring bar
fiimetét was excessively large. When that ratio exceeds 6:1 stock tooling begins to
bécome ineffective 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 1.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.
o 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 tool life. Indexable insert endmills may be an option for
roughing cuts. The inserts tend to have good chip breaking abilities and are coated.

Page t of 6

MEF1273

Confidential - Subject to Protective Order
Williams v. Remington



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:

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

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

¢ Labor Run Rate: .00417 (2 minutes of operator time required per one 3-piece (5
ft.)bar) vs. an estimated run-rate of .00397 (5 minutes of operator time per one 21-
piece (12 ft.) bar)

o  Material Cost: Remnant length app. 6” (same as original estimate). Witha 5’ long
bar, this will result in § pes 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 I.D. boring "%
problem. Re-calculating the initial estimate material cost for a 12’ bar with 65’3*
remnant at the DOM price of $3.52 per foot yields a material cost of $2.028 per P
not $1.76

More detailed information is given in Appendix A.

t i testmg mdexabf Shsert end mills for ronghing
must be testéd to see how it performs though. If
it works this style of end mlll wmakld réplace one ryd m&l} complawly, ‘with an approximate savings of
between $.30 and $ 5 Part. meffedts on cyclg I imgged-Rct known as of yet.

The machine ush’d fotithe, r@d&ver ‘ﬂa Olimmﬁ[ﬁ" 15M, seems well suited for machining this component

compiem The ofipontgi‘%uned to maxlmlze ‘the machine’s efficiency still require more research and more
N .%’nfonnai it om‘-ﬁ;achlrimg results. ‘Some the problems encountered like the fonnatmn of long stringy
*ehiips arlgiwhettier the L1

long*;he ‘tar stocT(&-.zav.Hl be As thing stand nght now, if the LD. has to be machined, then the bar stock
leniéwﬂl be limited to about 5’ 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

i ing. According to the bar feeder manufacturer normally used by Okuma, LNS, the smaller
agazine bar feed system can be modified to provide through the spindle coolant or an air blast to ciear
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 mandrel) seamless tubing with
additional processing done to it to lower the O.D./1.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 simultaneously 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 cyele 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 cycle time: 1.933 minutes actual vs. an estimated cycle time (100%
efficiency) of 1.959 min.

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

e Labor Run Rate: .00333 (2 minutes of operator time required per one 10-piece (5
ft.)bar) vs. an estimated run-rate of .00321 (5 minutes of operator time per ot 6_-
piece (12 ft.) bar) i

e  Material Cost: Remnant length app. 4” (same as orlgmal egumufe) With a 5' lon' i
bar, this will result in 10 pes per bar, and a per plece matehﬁl ‘cost of $‘gz74 vs,r 2
estimated cost of $0.74.

SE
W

For more detailed information see Appendix A.

The materlal used was plain low carbon tubmg, 0 75 D.witha. 134” th -Vg,all Sm e a bar feeder was
ngths, Whlﬁh iided 5 pés per bar.

¢l chamber area. The features machined were the chamber,
bolt ﬁ"ead ei‘earance cutsind takedown screw holes. The machine available for use at Okuma
] 5 dis opﬁon therefore the recoil lug slot could not be machined. It should be noted here
“the n’{achm g‘ed t run the barrel chamber operation is an LB-300 MY lathe. The LT-15M was
used’t(; sitnt late this" *machine, as Okuma did not have an LB-300 available for use.

There,were few’ ﬁrobleﬁgs:fn machmm the"Bﬁ
cguntéﬂ)ém

Th émmary dJﬂiculty encountered was machining the &.925 X .325 wide undercut. The tooling initially
-'éhOsen 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. T his
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 ronoff is not heat treated at this point in the barrel process, unlike 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 lug 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:

¢  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

e  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

e  Labor Run Rate: .0928 vs. an estimated run-rate of .06146
Material Cost: Not applicable for this operation

For more detailed information see Appendix A.

Conclusions

As a result of these trials, the following conclusions could be_ for%\g_lgfted:

project ing;é_asécﬁﬁy from thie’ original estimate.
grease Tiit here (the total increaséifeported up to this point
2n théprocess of runking barrels up to the point where they
were ready for the trialsother infoniktiofg;pn cycl_e,{ ltgnes“Were gathered. This resulted in no
change in runsstesifor the barrel guly%nll,gepgmzﬁnd tifle operations, and an increase of app.

e The total labor run-rate for the Model 7%
This does not match the total j
amounts to an increase o

doéginot fixatch the totaldncrease list here (the total increase reported up to this point amounts

incrédie of $0.829). In the process of running barrels up to the point where they were
réatfyifor thie'trials other information on tool lives and cycle times were gathered. This

s resulted'in a tooling cost reduction of $0.109 for the barrel gundrill, ream, rifle, and tumn

 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 turning 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.

s Due to the trouble encountered with the receiver, it is desired that a return 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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Model 710 Engineering Trials Report

Appendix A:

Tooling Cost Comparison — Estimate vs. Runoff

Page 6 of 6
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Remington Arms Company, inc. Bt COST COMPARISON - ESTIMATE VS. RUNOFF Model 710
Confidential - . .

;ggmal Tooling Revised Tooling Cost Change in $
0,
Model 710 Component - ‘Cost Estimate ]based on R:anrgff Data (per] [Note: () favorable] % Change
[Receiver Machine Comple’té“ i $ 14321 % 0.506 55%
Barrel Gundill s i $ 0.176 | $ 0.056 47%
Ream, Rifle $ 02023 % (0.184) -48%
Tum O.D. - $ 0.091 ) % 0.020 27%
Chamber Complete 8" $ 3.0391 $ 0.277 10%
Machine Complete $ 0. 285 $ 0.046 19%
= 1g] $ 0.720

11/3/99 1of8
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Remington Arms Company rsﬁbOLlNG COST COMPARISON - ESTIMATE VS. RUNOFF Model 710
Confidential
New Tooling and Costs based on Engineering Runoff Observations
Cost per Cost per{ Tool Life
Operation Tool Name P Tool Name p Cost/Part Comments
tool tool {parts/tool)
{Modified 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 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 o o
RADIUS CUT endmill; new price assume: to Garr list
price plus 20%
was 3/8 carbide spot drill; however
CENTER DRILL FOR .265 ; er
#3 'nm oated Carbide Center Drill, performance at run-off resulted in
CLEAZQ';E\ENH:C';EE'SSCOPE 3/8 NG Spot Drill $13.85 450 Stores #306184 change; tool life based on 597 bbl assy
T (300 pos. Per end; double-ended)
17/64 HSS:;Screw Machine Length
. ) o) i Was 17/64 Carbide 3-flute; change made
DRILL 265 CLEARANCE HOLE | 17/64 Carbide Drill $17.77 500 $0.036 $ASE#63804462 (Cleveland $1.66 250 $0.007 based on run-off experience
"""" Taol life lowered based on uncertainty
ROUGH MILL EJECTION h
PORT ,FINISH MILL EJECTION | 1/2 Carbide Endmill $25.59 400 $0.064 ceanudsr:‘lillPz;:/n::i'cze:smsr;nr:::etoo;z;?Il?sa|l
PORTMILL BOLT STOP FLAT S S price plus 20%
: . - . Four flute tended to chatter on entry;
Special 3/4 Endmill ; ?ectal 3&25).5}1%;.:‘; ;2?‘5:?;”:'. need eithera 2, 3, or 6+ flutes to
MILL EJECTION PORT MOUTH | w/ .625 Spherical $133.85 500 $0.268 = Eae $133.85 500 $0.268 eliminate chatter; price based on M/597
Radius hammer endmil| as worst case; tool lifs
based on 1/2 of hammer endmill life
MILL BOLT HANDLE . . Based on 527 carbon bolt 1/4" emill at
CAM/CLEARANCE GUT 3/8 Carbide Endmill|  $15.97 225 $0.071 $26.12 225 $0.116 225 pHftool
TAP DRILL Fggl_sECSOPE SCREW #30 Dril $0.66 250 $0.003 $0.66 250 $0,003 based on 597 barrels job
TAP #6-48 SCOPESCREW | #saans-27ap | 81425 750 $0.019 $14.25 750 $0.019 based on 597 barrel job
"K' (281) HSS Screw Wigchine )
DRILL .278 HOLE 7.4mm Drifl $18.80 500 $0.038 Length Drill, MSC #53792105. 250 $0.009 Wasb:;e'g'gn"fl_::g;’;::::g:c?ade
{Cleveland J;wrs!)
COUNTERBORE 1.227 Insert $12.00 500 $0.024 500 $0.024
TL BASED ON 597 CUTOFF AND
CUT-OFF Insert $10.186 250 $0.041 250 $0.041 CROWN OPERATION
TOTAL COST
TOTAL COST PER PART
PER PART $0.927 (REVISED PER $1.433
(ESTIMATE) RUNOFF
RESULTS)
2
Other recommendations; o
). May want to try inserted endm' for '74»“516( for magazine well. If it works the cost per part would most
kely drop to between $.06 and $.15 per (assuries $15.00/insert and tool life between 100 & 250 pes per insert)
). May want to add a small face mill to cuf3op;fang and bolt stop flat. This would create better finish, and allow us to buy
n LT-15 wio the Y-axis option. Looking at:#Sandvik Caro-Mill 200 or similar. This uses three round carbide inserts and is
ommonly used in the mold and die incisiity # for m
11/3/89 Receiver Tool Cost Comparison Page 2 of 8
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Remington Arms Company "hprST COMPARISON - ESTIMATE VS. RUNOFF 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
e Tool Name Comments
Operation Tool Nam tool | (partsitool) tool | (partsitooly |  COSYPart
waﬁf‘: Used a 2-flute HSS TiN Coated Endmill
SPOT FACE FOR .250 C-DATUM +3/16 6-ide Endmill, TICN coated, for runoff with little wear after app. 130
HOLE FINISHMILL camcuT | S/32 ENDMILL | $7.98 250 Garr EDP# 51114 $11.47 400 $0.020 pos; carbide will give longer life and
% better finish
SPOT DRILL .250 C-DATUM Sl . . e
HOLE,SPOT DRILL 250 BOLT | 3/8NC Spot Drill | $13.95 450 $0.031 ated Carbida Senter Oril | $18.20 500 $0.030 Replaced 38 NG Spot Drill with center
HANDLE PIN HOLE
was 3/8 carbide spot drill; however,
DRILL .250 C-DATUM HOLE,DRILL] 250 CARBIDE performance at run-off resulted in
250 BOLT HANDLE PIN HOLE DRILL §16.33 250 $0.065 $20.05 400 $0.050 change; tool Iife based on 597 bbl assy
(300 pes. Per end; double-ended)
3/16 CARBIDE
MILL .125R SLOTS ENDMILL.4 FLUTE $6.82 225 $0.030 $10.20
] Insert Broke at app. 90 pcs due to
TURN FIRING PIN HEAD 4 insufficient chip evactuation inside hole;
RETAINING GROOVE KC 720 INSERT $10.16 250 $0.041 can be overcome by tooling/coolant
options
Four flute tended te chatter on entry;
need either a 2, 3, or 6+ flutes to
CUT-OFF Insert $10.16 250 $0.041 250 eliminate chatter; price based on M/597
hammer endmill as worst case; tool life
based 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:

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

11/3/99

Bolt Body Tool Cost Comparison

Page 3 of 8
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Remington Arms Company Model 710
Confidential
initial Estimate of Tooling Cost and Life ew Tooling and Costs based on Engineering Runoff Observations
Cost per | Tool Life Eeasy Costper| Tool Life
ost/Part 00| e c t
Operation Tool Name tool (parts/tool) Cost/P. T 0 _I Nam tool | (parts/tool) Cost/Part omments
Cost is a composite o f new drill cost and
. . regrinds; assumes 1 new drill @ $90, 5
Gun Drilt Drills $10.02 100 $0,100 $23.50 150 $0.157 regrinds @$12 ea, 1 re-tip @ @ $72, and
5 additional regrinds @ $12 ea.

Gun Drill Bushings $61.95 10,000 $0.006 $61.95 10,000 $0.006

Gun Drifl 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 $0.119 (REVISED PER $0.176

(ESTIMATE) RUNOFF
RESULTS)
AL
NOTES:

Average Regrind Cost Mistakenly placed in tool cost for gundrill

11/3/39

BBL Gundrill Cost Comparison

Page 4 of 8
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Remington Arms Company Model 710
Confidential
finitiai Estimate of Tooling Cost and Life ew To_gi,lifgg and Costs based on Engineering Runoff Observations
Cost per [ Tool Life = Cost per| Tool Life
a Cost/Part c t
Operation Tool Name toal {partsitool) tool | (parts/tool) Cost/Part omments
Ream Reamer $97.90 1000 $0.10 $126.55 1000 $0.13
Rifle Button $576.00 2000 $0.29 $300.00 4000 $0.08
— e — e AL LA
TOTAL COST
TOTAL COST PER PART
PER PART $0.386 (REVISED PER $0.202
(ESTIMATE) RUNOFF
RESULTS)
s
NOTES:
11/3/99 BBL Ream, Rifle Cost Comparison Page 5of 8
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Remington Arms Company

Model 710

Confidential
Initial Estimate of Tooling Cost and Life éﬁ?:?aoling and Costs based on Engineering Runoff Observations
. Cost per | Tool Life R Cost per| Tool Life
ot t
Qperation Tool Name tool (partsitool) tool (parts/tool) Cost/Part omments
Kenhametal . .
Rough Turn Barrel CNMS432 $12 300 $9 150 $ 0.059 Assumes two sides per insert
Finish Tum Barrel :;&'22"2‘3', $14.63 450 $14.63 450 $ 0.033 Assumes four sides per Insert
TOTAL COST
TOTAL COST PER PART
PER PART $0.072 (REVISED PER $0.091
(ESTIMATE) RUNOFF
RESULTS)

11/3/99

BBI Turn Cost Comparison

Page 6 of 8
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DN - ESTIMATE VS, RUNOFF

Model 710

Remii Arms Company HYOLING COST COMP,
Confidential
Jinitial Estimate of Tooling Cost: New Tooling and Costs based on Engineering Runoff Observations
Cost per | Tool Lifg: Cost per| Tool Life
i Tool Name o Tool Name Cost/Part Comments
Operation tool | (parts/tsol) tool | (parts/tool)
Face Breech End of Barrel Insert $10.80 1000% 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
, IPILOTED CARBIDE 5/8 d-flute Endmill w/ .03 corner pa '
Rough C'Bore to .833 Depth STEP CORE DRILL $184.78 400 radius, Garr EDP#80390 $61.60 200 $0.308 some BUE' bu.t no damage. Most likely al
warkholding 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
Care Drill Chamber Body flute Drill N/A N/A 27/64 Carbide 3-flute Drill $49.77 300 $0.166 actual machining results. Speed might
be slaw, or might need to coat tool
5 Material gummier than expacted,; life
Rough Ream Chamber & Cut .025 PILOCTH%ES:GH $185.20 300 PILGTED ROUGH CHAMBER $168.00 200 $0.840 reduced based on expectation of BUE
Chamber Mouth Radius REAMER ) REAMER . h ruining finish sooner than expected.
Might need to coat tool (TICN or TIiAIN)
Material gummier than expected; life
PILOTED FINISH N
L reduced based on expectation of BUE
Finish Ream Chamber Complete C;E‘»\AMMBEE: $185.20 300 $0.817 $168.00 200 $0.840 rulning finish sooner than expected.
Might need to coat tool (TICN or TIAIN) §
§ Counterbore tool worked well; speed
Finish Counterbare .7045 dia., 'Z° F‘N's;'o%EmE $172.33 400 $0.431 $214.00 400 $0.535 might be low, as some BUE evident, but
Diameter, and 45 degree chamfer no major wear evident
Cutter, 8 flute Standard T-slot cutter worked well but
T-slot cut 925 “““im“‘fa“d 02x agﬁ gféﬁﬁfr‘g;' $106.25 200 $0.531 656], shank |  $39.85 200 $0.199 was slow. T-slot showed relatively lttle
45 degree chamfer ] wear after 75 pes.; slight BUE
Used non-coated, 4-flute carbide endmill
Rough & Finish Mill Locking L 7/32 DIAMETER 4- with good results after 93 pes; little wear
oug '"'; n' ocking Lug | =) yTE CARBIDE | $17.00 400 $0.043 $15.61 400 $0.039 visible, Switching to a 6-flute 1/4 endmitl
rofile ENDMILL will likely result in decreased cycle time
— and extended life.
DEBUR LUG PROFILE CARBIDE BURR | $12.50 2000 $0.006 GARBIDE BURR' NIA NiA N/A Remaved; added two passes to a
Spot Drill for Two Takedown Screw #3 TiN Coated Carbidé:Center Drill, Added spot drill to reduce wear on .213
Holes N/A N/A N/A N/A Stores #336184 $18.20 600 $0.030 endmill
213 DIAMETER P <
] 5P Very little wear visible after 93 pcs.; tool
Endmill two Takedown Scre Holes,|SPECIAL ENDMILL} g5 57 500 $0.027 250 $0.054 fife lowsred in anticipation of more wear
Endmill Recoil Lug Slot W/ .015 X 45 from slotting operation
CHAMFER ;
Tap 2 Takedown Screw Holes 1/4-28 TAP $12.68 750 $0.017 #iz.68 750 $0.017 Hitle visible sign o vear: taol fife should
TOTAL COST
TOTAL COST PER PART
PER PART $2.762 (REVISED PER| $3.039
(ESTIMATE) RUNCOFF
| _resuLTs)
- B
=
Bbl Chamber Cost Comparison Page 70of 8
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Constraint 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 L
Efficiency 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% 656% 132% 197%
Bolt Body|Machine Complete [LT-15 Turning Center 30,396 25% 66% 132% 197%
Bolt Head |Machine Face VMC w/ Pallet Changer 131,276 65% 15% 30% 46%
Bolt Handle|Machine Complete  {VMC w/ Pallet Changer 131,276 35% 15% 30% 46%
Assumes:
1 Turning Center to turn both receiver blanks and bolt body blanks g
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:
Page 8 of 8 Constraints

11/3/99
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Remington Arms Company, Inc. Make vs. Buy Analysis Mayfield Plant

==t
.us;.

Orlglﬁa‘f Revnse“d{ Revised | "Pink" | Original | Revised | Re:ised "Rink"
Receiver Recewéﬁi Receiver| Receiver] Bolt Body | Bolt Body | Bolt Body | Bolt Body
9/1/93;«4 10/25[%9 11/10/99| 710 9/1/99 10/25/99 | 11/10/99 710

Run Time 0. 0055mﬁ058 9.0058 | 0.0627 § 0.0032 0.0033 0.0033 0.0087

1.71 3.70 0.74 0.74 0.60 2.20
._-=--_-C3'-?306 0.66 0.03 0.03 0.03 0.09

Material 176 |
Labor 0.06
Incremental Overhead

Employee Benefits 58% 0.03 4, 0.38 0.02 0.02 0.02 0.05

Tooling Costs|  1.02 i "’?;;31.10»:*;., 1.41 0.24 0.29 029] 011

Deprciation 1.64 1.64 64 [ 0.92 0.55 0.55 0.55 0.23

Property Taxes (.008 of Fixed

Asset Costs) 0.18 0.18 | ...O:% 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 1.62 278
“Receiver Boit Body Total

Net Change - Manufactured
Complete in-house vs. Purchase $ 251
"Pink" version & perform secondaries

$1.17 increase | $ 3.67

Note: 1) Depreciation for receiver & bolt body based on 20,000 710s .
2) Depreciation on Original & Revised Receiver & Bolt Body on $437, 000@
allocated on Capacity Run Time ( receiver 75% Bolt Body 25%) K

$25 000 in fixtures specnﬂc to bolt body
New material prices for seamless tubing based on production quantities for 20,000 M/710's (&
New tooling cost for receiver based on additional work performed by Okuma

Confidential Receiver & Bolt Body Make vs. Buy Analysis - 11- 1@ -99 11/10/99



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/la [1.41825] $ 261,654.00 | $4,564 |

This tooling is based on a vertical machining center using 40 taper holgers. ™

Assume seamless tubing for blank stock that has been cut to Iength iand tgpnterb
Run-rate shown is at 80% efficiency

or'*ad

*1.046 L.D.
*1.227 C'Bore
* 320 Datum C Fire Contzol 3(.

* Bolt Handle Cam. /; Gﬂearz&mcetut
* Top Tang Gw;"”* o

kslunkizéowns:
AE%_ _\..;ﬂa-‘ How well fixtures will hold parts for heavy milling cuts

11/3/99 Receiver & Bolt Body Make vs. Buy Analysis Page 11
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CNC Machine Complete

Rapid Total Time per
Cutter : CutTime | Traverse | Tool Change .
Operation Cutter Used Dia. Depth! gxlgt IPM (min.) Time Time (min.) Oper-at|on
h (in.Fzk, . {min.)
i (min.)
Rough Mill Magazine | 3/4 Carbide
Box Slot End Mt |07°%0 2900 0185 | 003125 0.1 0.326
T5/64 Carbide
Spot Face for 265 | "\ 3 |0.2344] 0188 0.009 0.01667 0 0.026
Clearance Hole
fiute .
Finish Mill Magazine | 15/04 Carbide
s 9 EndMill 3 |0.2344| 8000 |210|0:06861% 0.390 0.03125 0.1 0.521
Box Slot flute =
Center Drill for .265 | 3/8 NC Spot 1y 3755|188 | 100(0.0050 0.03125 0 0.068
Clearance Hole Drill
Center Drill for Scope| 3/8NC Spot | 37561  g2g1 | 100|0.0050 0.03125 0.1 0.186
Screw Holes Drill
Drill .Zsag(l:arance 17/64 Drill |0.2656| 0.218  |100]0.0050| 1% 0.03125 0.1 0.162
"~ Rough Mill Ejection | 1/2 Carbide
Bort 2 oo [os000| 3380 |210}0.0120 0.03125 0.1 0.307
Finish Mill Ejection | 1/2 Garbide | 5500|6750  |2100.0060 0.01667 0 0.718
Port End Mill
Special 3/4
Mill Ejection Port End Mill w/
Mouth 625 Spherical| 0750|3250 |210 0.0120} 1,070 003125 01 0.384
Nose
Tep Drillfor Scope | 4ag nn [0.1285|  0.872 | 60 |0.0050{1,784| 8.92 0.1 0.229
Screw Holes
Tap #6-48 Scope | #6/4BNS-2 14 1450l 1700 | 70 [0.0208/1,938] 40.36
Screw Holes Tap
Niachine Deburr | Carbide Burr [0.1875] _ 14.750 | 345]0.0200] 7,028] 140.57

NOTES: 0.0627

* Cutter order optimized to eliminate excessive tool changes

11/3/99 Page 3 of 11



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 )
-
BASED ON 597
CMM FIXTURE CMM FIXTURE
FOR THE BOLT
BASED ON 597
$225.90 BARREL
THREAD GAGE
11/3/99 Receiver & Bolt Body Make vs. Buy Analysis Page 4 of 11
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Receiver Tocling

RECEIVER
[ |RECEWER
Tooling
" Cost per[ Total Tool Life |[Cost/| Lead
Operal Too e i ) Comments
peration | Nam Quantity tool Cost | (partsitool)| Part { Time
ROUGH MILL 250 based on
MAGAZINE 34 CA':A?CEE END 2] $112.80 $226 250 0.451 assumptions from 5X
BOX SLOT of 3/8" on M/700
KENNAMETAL
CV40DA188300 2| $140.41
ERICKSON
COLLET 2} $11.00
FINISH MILL
MAGAZINE | 1554 CARBIDE 2| $3a01 based on no facts
BOX SLOT
KENNAMETAL
CV40DA188300 2| $140.41 $281
ERICKSON
COLLET 2} $14.00 $28.00
CENTER DRILL
FOR 265 )
#3 Carbide Center based on 597 bbls and
CLEARANCE Drill 2| $1820 | $36.40 600 0.030 bolts see nofe bolow
HOLE, Scope
Scre Holes
KENNAMETAL
CV40DA188300 2| $140.41
ERICKSON X
COLLET 2} $13.00 b, By,
C[L’%%E 17/64 HSS Screw 2| 165 %! |Gar drillgissumie thin
i il : wall to givéionges life
HOLE Machine Drill 9 ;gﬂ_ i
KENNAMETAL
CV40DA188300 2| $1dod ;
ERICKSON B
COLLET .
ROUGH MILL N Based on 597 on
EJECTION | 2/16 3-flute carbide bolt 1/4" emill at 225
endmill e,
PORT [ ptitool
KENNAMETAL
CY4054488300
4 EBICKSON
'.; ¥ . oy
FINISHMILL {5 %% Based on 597 carbon
Epenon |1 CABE ibE END 0.175 bolt 1/4” emill at 225
oK i ptitool
1. KENNAMETAL
4 GA7a0DA 148300 2| § 140.41| $280.82
“HERICKSON
: COLLET 2l'$ 1400| $28.00
if’i Price from hammer
g SPECIAL 3/4 END endmill price. TLis
fr"ﬁéﬁﬁgﬂ?ﬁ MILL W/ 625 2| 3 13385 $267.70 500 | 0.268 from based on m/597
SPHERICAL NOSE hammers or 1000/ {ool
cut by 50%
KENNAMETAL
CVADDA188300 2| $ 140.41] $280.82
ERICKSON
COLLET 2f$ 1100 $22.00
ooibion based on 597 barrel
FOR SCOPE ased on arrels
250 0.003 ;
SCREW #30 DRILL 2ls o066} $1.32 job
HOLES
KENNAMETAL
CVAODA188300 2| ¢ 14041} $280.82
ERICKSON
COLLET 20 $ 2620} $52.40
TAP #6-48 based on 597 barrel
SCOPE g 0.019 ased on arrels
SOREW #5-48 NS-2 TAP 2! $ 1425] $2850 750 iob
HOLES
KENNAMETAL
CV40SR3720 SELF|
RELEASING TAP 2| $ 567.86) $4,135.72
DRIVER
TAP ADAPTER #0 $  40.05| $80.10
TOTAL PRE-OP

Confidential

Page 5 of 11
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Receiver Capital

Part Namejreceiver Operation Name|machine complete
Part Number 300340 Operation Number 10|

Capital Required

Machine or Fixture Dollars Expgcted
Delivery
CMM 52,000.00
Okuma Crown V-
4018 104,900.00
32-Tool ATC 6,426.00
Trough-Spindle 9.648.00
Coolant ;
Extra Memory
Tool Life
Management . .3

' ?l'ROtary
| 2 T
J_’%%;b_ -lr-s ble
At R

E
3 |2 ixture $  28,950.00

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 Name|machine receiver J
rt Number 300340 Operation Number 1@
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 holders!™ "
Assume seamless tubing for blank stock that has been cut to lengtha zand %nterbomd

Teah -

Run-rate shown is at 80% efficiency %k_’ié

Using "Pink" version of purchased biank @2 ?_.G each Pﬂ%ﬁ n;l Ken—Mar Togl
[Assumes Blank consists of: - i
0.D.

|.D.

C-Datum Hole . %%
internal UndercitGroove*
Flnng Pm,Assqmbly Gyts ;

g,

Risks/unkibwns:
.2 How well fixtures will hold parts for heavy milling cuts

11/3/99 Receiver & Bolt Body Make vs. Buy Analysis Page 11
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CNC Cam Cuts, etc.

Cut Rapid Tool Total Time
Operation Depthllength | SFM| PR | RPM| IPM Cut Time Traverse Ch'a nge per.
X (min.) . K Time Operation
N (in.) Time (min.) s .
- s (min.) {min.)
Finish Mill Cam Cut 5/32 Endmill __HGA563] 2100 | 225 0.0060]5500{33.00] 0.064 | 0.03125 0.1 0.195
Spot Drill 250 Bolt Handle Pin Hote| > 0 Ca’%‘;ﬁ Spoltig” o 4875| , 0250 | 100 [0.0050(2,087[10.19] 0.025 | 003125 | 0.1 0.156
Drill 250 Bolt Handle Pin Hole 250 Carbide Dril__£0.2506{ 0300 | 100 [0.0050(1528] 7.64 | 0.039 | 0.03125
11/3/99 Receiver & Bolt Body Make vs. Page 8 of 11



B.B. Inspection Procedure

Part Name|RECEIVER Operation Name|MACHINE RECEIVER |
Part Number 300340} Operation Number }
Inspection
Procedure
Machine or{ Feature Dimension Cost of
and COMMENTS
Tool Name Tool
Tolerance
CMM
f . 60
CMM FIXTURE ; ' BA@ED ON 5!9_]

MREFIXTURE | 2

incoming CMRE| 3
inspection FOR FHE BOLT
CMM FIXTURE

Machining

Total

11/3/99 Receiver & Bolt Body Make vs. Buy Analysis Page 9 of 11
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B.B Tooling

RECEIVER

RECEIVER

Tooling

Cost Total Tool Life [Cost/| Lead

Operation Tool Name Quantity pertool| Cost |(parts/tool)| Part | Timeg:,

3/16 6-flute Endmill,
TiCN coated, Garr 21 $11.47 $23
EDP#51114

KENNAMETAL
CV40DA188300
ERICKSON
COLLET

#3 Carbide Center
Drill

Finish Mill Cam
Cut

’; of 3/8" on M/700

23

2| $14041 | $28%
ol

“pot Drill .250
,olt Handle Pin
Hole

based on 597 bbls and

0.030 bolts see note below

$281

"ERICKSON,
i L'&;'.C)LI,..ET LR
1;},‘% C‘_qu@{blde Zgﬂaﬁe B
Hl, TICN coated based on 587 bbls and
i!:revaachme 2| $2005 $40.10 400 0.050 bolts see note below
f Wﬁ Length
" KENNAMETAL
CV40DA188300
ERICKSON
COLLET
TOTAL PRE-OP
DOLLARS

$28.00

21 $140.41 | $280.82

2] $13.00 $26.00

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

Part Name|receiver Operation Name|machine complete
Part Number 300340] Operation Number 10

Capital Required

Machine or Fixture Dollars Expgcted
Delivery
Fixture for Rotary $ 15.800.00
Table
CMM Fixture -
Incoming $ 4 500.00
Inspection
CMM Fl_xt.ure - $ 4,500.00
Machining . ;
Lo 5 Ha
$ 24.,800.00

s

i

11/3/99 Receiver & Bolt Body Make vs. Buy Analysis Page 11 of 11
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AUG-26-99 THU 2:26 PM

KEN-MAR TOOL, INC.

748 W. MAIN STREET

LEBANON, KY 40033

PHONE: 502-692-2208
FAX: 502-692-2271

QUOTE NO. 826890MM-1

CUSTOMER: REMINGTON ARMS COMPANY, INC. DATE: 8/26/99
22 RIFLE TRAIL
P.O. BOX 99 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, F OB.
DELIVERED
TOOL NUMBER/DESCRIPTION K
E-300388 -BOLYT HEAD NO QUOTE
£-300340 RECEIVER
PINK $370
. $355
$3.30
{.
———YELLOW $3.50
- $3135
$3 10
$2 20
$2.10
$2.05
$2.05
$1.95
60,000 $190
NOTES: TOTAL
PRICES ARE FOR MATERIAL AND LABOR ONLY
RESPECTFULLY SUBMITTED.
- BY: STEVEN SPALDING EXT 235
MF1269

Confidential - Subject to Protective Order
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COCrosrol... e ene

{ Croarol, inc. Box 6488 Greenviite, 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# 11

REF: Crosrol Inc. Quote # 72999284

“QUANTITY PRICE (Each)

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

Tgme pnces quoted are for the quantities shown.

“The prices qunted 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 | Q@(‘/\

George Overton.
Sales Engineer, CMS Division.
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Mogan, Metty E.

FY o]’y 0'/&

From:
Sent:
To:
Subject:

Mett,

Keeney, Mike

Thursday, January 06, 2000 11:56 AM
Morgan, Me .

RE: 710 Purchased Parts

here's my thoughts per part:

300327
300333

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

300334 Safety-- Do not order, waiting for marketing approval

300345
300361
300360
300366
300368
300336
300362
300363
300364
300365

the partslist has all current levels of revisions, you should be linked to it to view, if not.de
Any problems let me know'
Thanks
Mike
From: Morgan, Metty E.
Sent: Thursday, January 06, 2000 11:5 AR
To: Keeney, Mike

Subject: 710 Purchased Parts
01/06/00
Mike,

Wh

eu;ﬁ@y e

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 too!, indicate insert will be required for

\..ﬁn

vhi h garts I can order, please include the latest and greatest Rev. level so | will be sure to use
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TLWOO10AY - Obstructed Bore Test: ...........cooovveerernn.
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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

“.r

testm_' m1ght

March. Durmg this meeting the test plan was reviewed step by step to determine what addmo‘

Danny Diaz / Michael Keeney

Firearms Development
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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 @QOO) an&wﬂl be

gn is, %]ufstlﬁ“"

»ail‘{

sub§ectcc§f to a 20 r@unds per rifle test (ﬁve rounds each of four different bullet types)

-?A

11 1??_

) =
3 '?—:&'ﬁgnctagn as mteng;ied"_l_,: hen shot in the same manner as expected to be used by the customer.

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

g« Note that samples Al through A15 will be shot using 3 aluminum stocks that will preclude some tests
such as recoil and drop testing. The samples scheduled for delivery in mid-May will have the synthetic stocks
designed for this model. Those tests requiring the use of the final design stock will be run at that time. The
Intentional Abuse tests are scheduled during Phase I, (for rifles A1-A15) but will be tested without the stocks in
place. Although not currently scheduled these tests may be repeated during Phase 1l 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.
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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 1sL;preseIﬁ 3éh;zn ther@:: grgas

l'“’vn

of the firearm will be cleaned before using the gauges.

Method: ¢ o

+ The graduated headspace gauges based on Remingtop c ic (Ref 15**I-{.ﬂgmington Gauge
Drawing # 41560 ...A, ..B, ... I fied - ' -':;;;measurements will be recorded to
the nearest .001” increment as 1nd1cat£ﬁ ; o The 30%06 Remington chamber drawing LB-153

mg;-;used for chamber drawings for the .270 caliber.

. ”the nearest .001” increment as indicated by the gauge.
. of the test then headspace should be less than Min. + .005".
. eaQSpace will be taken at each “Safety Inspection” scheduled in the plan and, in

e, addmon at (:aci:\“Clean & Tnspect” activity scheduled by the plan.

. 'I% re du%gs for cach firearm will be recorded on the “Daily Test Data Sheet” to be kept with each firearm

"‘.‘4‘\"1

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
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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

« Bore and chamber are free of grease or oil and other debris.

For fully assembled firearms, one definitive proof cartridge should be fired, irf

proof ammunition is to be used in accordance with the “Handllng of Ammtir( fudn P

‘g:l

-n

i 5§g¢ri<:i’ i,
pnriéér end in lowest possible position until inserted gently and carefully into the
S -.;-;gﬁ%&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
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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:

¢ Record headspace before proof testing (see previous procedure “TLW0010A — Measure Headspace.”)
o After firing the proof round, the firecarm will be carefully examined to determine if any damage to the

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

¢ Visual inspection for damage,
« damaged receiver or bolt, especially the locking lugs on the bolt or the re;cexy;r
« Dbulged chamber or bore; split, cracked or otherwise damageq._:_l_)azfi?e |
» broken stock, lvﬁ-

Be%ﬁimmg separatlon or material stretching in front of the case head indicating excessive headspace

Qit"%xcesswe pressure as stated above.

Any cartridge case failure indicating a firearm fault.

. In addition, the spent proof round should be examined for the presence of unusual deformation, split case or
split head, and for any evidence of a pierced primer. Any of these conditions may be indicative that high-
pressure gases may have vented into the action where other damage to components may have occurred.

« 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.
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+ Save the spent proof casc 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 label. Place a label on the firearm and withdraw the firearm from the test.

+ Each sample firearms’ headspace (see following procedure “TLW00I10C — Re-Measure Headspace afier
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 Remmgton proof stamp. Locate the proof mark on the

Data Required:

o Rifle serial number

cord any;ﬁase damage or other ammunition related malfunctions.

5 . yReébrd aﬁif damage to the firearm resulting from the prooftest. Document with Photographs is necessary.
gé,,y}, 'éfﬁf ‘
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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.Lsﬁﬁ-

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 LB-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 rﬁyiew the

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

In no case should the measurement for headspace after initial proof test be greater tan m

firearm.

cﬁé not continue to
fh "

- E)Eceeds Maximum Allowable

If at any time during the test program the headspace exceeds amaxxmiﬁm of Mm + .06

Data Required:

Rifle serial number

.
TLWOOIOH Measure Firing Pin Indent:

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:

Using copper crushers, “burnish” 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.)
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» 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.

e 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.

e 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.

e 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 ,,

o Carefully open the action and remove the crusher holder, being careful not to drop the coppé‘ -crushe

o Leave the crusher in the holder and place under the dial indicator.
e Move the crusher holder so that the point of the dial indicator findg t i

indent.

* Record the dial indicator reading to the nearest .001

".‘E’ R?ile senal ﬁpmzbm

o Eﬁh of th@ﬂ_ eewtha] 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.
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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.
o Place the Safety in the “Off-Safe” (i.e. “Fire”) position.
e  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 0On-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:

e Rifle Serial number
e Record Sear/Trigger Engagement
¢ Record Sear Lift

- E”-*“i* the trigger using the Test Lab apparatus designed for takmg this measurement.

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

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

e The average force for the three trials must be between 3.5 1b. and 5.0 Ib.
Data Required:

¢ Rifle Serial number
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3

e All three data points for each trial rifle

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

TLWO0010G - 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.

e

. . ¥,
These measurements are for information only. A minimum of 1 Ib. force in either direction will be as$iimed as
8T

the reference criteria.

Method:

o Use trigger pull apparatus to hold the rifle for this test.
e Use the Chatillion Digital Force gauge (0-10 1b. ranga‘j v(llth tﬁé‘ dls;'» go t or thé“v” shéped point. Use the

o Average the results of eaah Bi’ l.the thJ:‘ e trid
£ [ M
e For Phase Il mﬂes thei]S S,;ggﬁﬁem wilkh :

e The results of the ISS system check.

TLWO0010H - 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:

o 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.

e 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.

o Lock the firearm in a horizontal position, using the trigger pull holding fixture, (i.e. shooting position)

before taking the measurements.

o Take three readings for each gun in the sample.

» Record all readings.

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

Data Required:

e Rifle serial number

¢ Each of the three readlnga aken éfor
:}]_. 5}-3 4% E
each s¢y of %ﬁfee measu ments per state

e The average;

%Wjﬂlﬂl Nfea ire Magazine Spring Force:

£
;
L

i
i

defined for this characteristic.
Method:

» 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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o 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.

o Zero the force gauge

e 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 trials for each box

Data Required:

o Force Measurements taken on each trial per box
» The Average Force measurement per box.

o The serial number of the Chatillion Digital Force Gauge used for the frocedut,

TLW0010J - Measure Recoil Foree:

e
E

b j U%e the round with the heaviest available factory bullet.
« Shoot ten rounds per sample rifle.

¢ Average the ten rounds for each sample.

Data Required:

¢ Rifle serial number

¢ The peak force recorded for each shot

» A plot of each shot
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o The average for peak force of the ten trials per rifle.

TLW0010K - 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 I testing but may
have to be postponed until Phase II if the metal stocks create a measurement problem.

Method: "

¢ Standard Remington Lock Time Measurement procedure. (Sear Safety Cam release to 1%
with the primer.)

o Mecasure three lock times per sample rifle

Data Required:

e Rifle serial number -

* Each lock time trial

e Average lock time per rifle

I o

Settings used on the equipiient.
oy -31 o

W

Page 17 of 5755

03/07/00

DRAFT Revision #1

MF1320

Confidential - Subject to Protective Order
Williams v. Remington



o
5 o
)

WEIGHTS OF MAJOR COMPONENTS - TLW0010L. THROUGH TLW00100:

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

TLW00101, - 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. The,,glﬂe will

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

¢ (lean the platen of the digital balance, if necessary.

g "-'.-Z:.?:'-'j;:'n"
. :“’RJﬂe serial mumber

Fibis £
b E Weight to the nearest 0.1-1b.

e Serial number of the Mettler PB8000 balance (it should be SN 2114475246)
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TLW0010M - Weight of Stock Assembly:

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

rifle’s stocks will be weighed once each.

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

e If the balance is not already on and has been turned on at least 30 minutes for warm-up, turn the ba%nce on

and wait 30 minutes for the balance circuitry to stabilize.
¢ Run the balance calibration routine if necessary

¢ Make sure the units are setto “1b.”

over the center of the balance plateflﬁav
‘When the scale settles dtivi’m- recorﬂ

; i L': .'f'ii.l -': : ’
; . \%@%lgh‘[ to ;ﬁe néarest 0.1-Ib.
5

l\'

TLWO0010N - 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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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.

¢ (lean the platen of the digital balance, if necessary.

o 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

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

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

balance point directly over the center of the balance platen. e

i.r

*  When the scale settles down, record the weight in 1b. to the nearest 0.1 Ib. (Notel that thissscale hgts three

decimal points displayed.)
¢ Re-assemble the stock on its corresponding barreled action.

Data Required:

e Rifle serial number

. Welght to the nearest 0.1-1b.

%, [ ]

g . ssiembly,‘dlsassembled from the rifle, will be weighed. The test samples will be weighed on
ihe I\%é;tler Tgeédo d1g1ta1 balance (PB8000) located in the Metrology Lab. The rifle’s bolt assembly will be

13v, e
it aféthod:

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.

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

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

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

Data Required:

e Rifle serial number

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

e Measurements for each 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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Data Required:

TLWO0010R - Length of Pull:

Check firearm for live ammunition

Close bolt over and empty chamber

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.

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

Remove the rod and measure the length.

Rifle serial number

Measurement of barrel lengths in inches.

41218 Length of Pull measurements

03/07/00
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GUN CHARACTERISTICS — TLW0010S THROUGH TLW0010U:

TLW0010S - Balance Point:

Balance Point — Phase II 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_’f.

o Close the action over an empty chamber and with the magazine empty
» Using two hands, carefully place the shotgun in a horizontal orientation, o
with the bottom of the firearm in the down position. %

_ﬂae block edge front to rear,

_aﬂ ght penc1] mark at the hkely balance pomt After

A s, n;zark is the’%?catlon of the balance point.)

. Rgﬁ;cat hyé‘procedure for the following condition:
oo

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

e .
it measure the distance to the bolt face.

Data Required:
¢ Record rifle serial number
¢ Record balance point with firearm empty

¢ 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 riflc stocks.

Method: (for drop at Comb)

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

Method: (for drop at Heel)

P

| c,;;ﬁiéftﬁist&;:xice frofitthe closest point on the top of the

the cdge: of the stock proper) to the back of the Drop

g: I" B . EY ;" .
. l@;écord dr(sg; )
3 .I"Zn; o
Rjeord droffiat hidel
E?} e

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 intcntionally 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 verify the rifle is not loaded and the safe is in the “On-Safe” position.
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» 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 bolit.

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 CLEAR 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.

o Return the Safety to the “On-Safe” position.

Using the plug gauges measure the minimum clearanct e:.tweé%the

* Riflgisaial numbs

b
Az l\ﬁ?asurem

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

¥ Note that the rifle did “fire” when the trigger was pulled.
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FIREARMS MEASUREMENTS - TLW0010V THROUGH TLWOO10Z:

TLW0010V - Chamber cast:

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

¢ Make chamber cast using standard procedure

o [se the 30” optical comparator

» Measure the following dimensions:
4708/.4728
4425/.4440
34°30” Angle
.3404/.3424

e .3095/3105

Data Required:

e Rifle serial numbersf'?%_

e Measure .30-06 caliber

¢ Dimension equals .300/.301
Data Required:

e Rifle serial numbers

o Measurements of each bore by serial number
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TLW0010X - Groove Diameter:

Measure Groove Diameter using standard procedures.
Method:

o Measure .30-06 caliber

» Dimension equals .308/.309
Data Required:

¢ Rifle serial numbers

» Measurements of cach bore by serial number

TLW0010Y - Twist Rate (.30-06)

Measure Twist Rate using standard procidares."
Method:

o Measure .30-06 caliber

gw:"

ﬁiﬂe seri nuri%(bers

3%
ik

%gasuremgats d¥each bore by serial number

1)

il

by EEWO010Z - 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:
¢ Check rifle for live ammunition
+ With muzzle pointed in a safe direction, close the bolt and lock over an empty chamber

¢ 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

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

box each trial.

Data Required:

¢ Rifle serial number

s 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 fgag feedmg
problems. The test will be conducted in the test jacks with the “belly-protectors” in place aﬂé :

each shot. All malfunctions and any unusual behavior will be noted on the d:
all sample rifles should be at or below 2-% malfunction rate. Up tos two-'nﬂgs fro ‘:_t‘t*le sample df 15 are

ct101l I«at‘és relative to the

ﬁl

source of the problem and engmeerlng wil pmvrda Wrtttﬁ,ﬁf documehtatmn %r possible inclusion in the DAT

;m‘lf)le Major mechanical failures are defined as

u"

those failures that cannof, eaﬁf[y be repalred wlth s1m;3}e tools and/or readlly available replacement parts At the

‘ﬂ 5L

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.

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

hand-feeding single rounds into the chamber.
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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.

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

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

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

problems.

s Continue to fire the remaining rounds in the magazine until the last round is fired. 5

::_‘ﬁil‘. ‘,.v" ..
agi&é&ﬁ;i{-é?’ The ammunition used for the test with the ammo lot code number of the rounds actually used.

¢ Any malfunctions noted or other unusual items of note.

TLW0010AB - 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 excesswe

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

.g.oad the f}ye r' unds fm.ex th;: rifle, one in the chamber and four in the magazine, do not shoot single shot by
t%%nd feed@g 51ﬁgle rounds into the chamber.

stPushithe’ §afe to the “fire” position,

@E;ggz:_;é-?if' 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.

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

problems.

s Contimue 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.

o All malfunctions will be recorded on the data sheets.

Data Required:

¢ Rifle serial number
o Tester’s name

o Date of test firing
o The TLW#

o The ammunition used for the test with the ammo cg '

TLW0010AC - Extended Fif tion, & o

bEsY iil

WFL% be shot to accomplish two purposes. The first purpose is to determine an

egstlmﬁte of the‘%ro{iuct s éxpected malfunction rate over an extended period of shooting. The second is to

deterﬁﬁge bot&;

proﬁuct

he éstimated life of individual components as well as the expected life (in rounds) of the

- system failure occurs. For purposes of definition, a component failure will be one that prevents

5 “ﬂh(%ar 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.1. 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 ﬁrearnm 1s mgrﬁ;ﬁcantly
greater than 2% malfunction rate, the test may continue with the other nine test sampless whlle Dé ign aiieﬁﬁ) s,
to fix the problem with malfunctioning gun. After repair, this gun will agamtbei_,?qulre ,.,_!to paﬁs he aé}() :#ragljind

jack function test at < 2% malfunction rate. If the gun passes these cnteri‘é 1t wilF: then be’ *_aq-lmtroduced into the

fh

srounds that are put through

& f,;-‘iAfter ev@i‘y 1{50 rouﬁds one live round will be extracted and ejected from the chamber to check on live
gi. roqui e]wmox\é* The ejected round will then be re-inserted into the chamber and fired to help keep the endurance
. gpaild 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
engincering and the test plan.
¢ Ammunition will be used that comprises at least five types of bullets, change ammunition type every 100
rounds.
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Data Required:

¢ Tester’s name

. TLW#

....

£, 2

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

g&ggw

03/07/00

from Fire to Safe at the end of the 5 round cycle

¢ Rifle serial number

The Test Jack Identific 1

i, Héadspace :é;‘i';(e o

.« Before commencing design acceptance testing, calibrate, adjust, or re-build the shooting jacks, if necessary.
s Allow the fircarm 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.
o 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

o At the initial 1000, initial 5000 and at the 10,000 round level, Magna,-:;_;'g lux

o The Standard Remington Jacks are to be used for this test,,

R :
-1000 round interval.

. b
i Mélﬁmcnoél’s per ammo type, breakage, and replacement parts used.

a Notlfy management of any unusual events or malfunctions immediately.
e Any firing of the firearm without the trigger being pulled.
s Record ammunition lot code information as it is used throughout the test.
¢ Bullet type used for each 100 rounds of the test.

s The results and photographs, if any, of the Magna-Flux testing.
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TLW0010AD - Clean Rifles and Inspect:

After each 1000 rounds of endurance, unless other wise specified, each rifle will be d1sassembled

cleaned and thoroughly inspected.

A list of inspection points will be provided in the gun packet for check-off and sitgn -off y the 1nspe%t'6rw“
' :, ik }#Hgf

sufffaces as

The inspector will be looking for any signs of unusual wear, especially on ¢ fiéal comp;ﬁmen

w‘!.ﬁ
well as for anything such as cracks or deformed material that mlghL_Presem.. a safet§i.c

M\

The bolt, a
the longmﬁl pm T

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 each 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 dlrectlon\,’s;/hen the

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

J‘““vn

B [ l’i-..

well as group s1ze) typlcally indicate improper barrel processing and is used §a ﬁna] 1"

ullse;geé 00 gards\a,_ "

ﬁ’ {é w .ll

* Adjust point of aim fg thé
. Shde must bg ad;uqteé ;0 E%fv(/een the g

2 @}aoot ﬁve 4 armer” shéts

rl,
s

. Siis é?f

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

* Record position of slide when shot

¢ 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 _test shots.
Average group sizes must be < 3” at 100 yards.
Method:

o Certify the ammunition selected for muzzle velocity and pressure.
o 3, ammugition ty;.‘)e selected Prior to

fithe nélgr,

LJ

Recqn&Me .

"ﬁtl

P Record and label any fail-to-fire ammunition.

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

TEMPERATURE & HUMIDITY — TLW0010AH THROUGH TLW0010AK

TLW0010AH - Hot Function Test:

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

o

e Condition test firearm and 100 rounds of ammunition of each caliber in a climatic chamPer for's t least 6

5:1; I%ecord all r%;alfunc’aons !

. ? I»d da;ﬁaage noted during inspection
|1ﬁ| g

| . g:}{ecord all necessary maintenance actions performed
2 tz»"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 firearm within the chamber as follows:

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

¢ Do not perform maintenance during the 100 round cycle.

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

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

Data Required:

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

e Record all necessary maintenance actions performed

TLWO0010AJ — Thermal Cycle Test:

gg;nblé;nt tempef&turéi‘and test ﬁred in the test jacks for 200 rounds to evaluate both function and safety related
charaéig:ﬂnstlcsw%

iy ":?FShoot sample rifle in test jack to determine rifles malfunction characteristics and rate.

¢ Do not clean rifle

o Place rifle in freezer that is pre-set to -40°F and leave undisturbed for at least 24 hours.

« 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.

e 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.

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

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

Data Required:

¢ Rifle serial number
e Cycle time for each test condition

o Temperature records throughout each cycle.

recording device for the chamber.

Data Required:

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

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

TLW0010AL - Dynamic Sand & Dust Test:

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

. AN
z,iﬁ%fthe ﬁbx fﬁid'fi’ﬂ"ﬁ’t'en the box lid.

Place the ﬁrearm in the ey

Tgrw

R‘g@nove th §gun from the box after first attempting to wipe clean the firearm with gloved hands. Clean
: gmnsafs milch as possible by blowing the rifle with compressed or shaking the firearm. Carefully remove the
A ‘ngwéﬁ rtape from the muzzle. REMEMBER THAT THE RIFLE HAS A PRIMED CASE IN THE CHAMBER.

o 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.

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

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

e 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:

e Record malfunctions.

e Record number of rounds fired.
e Record weight of debris found in the gun.
» Record any firing of the firearm without the trigger being‘_:}_.;)ul""'

¢ Record any misfires.

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

e Record the weight of one level tablespoon of dcbris 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 Tumn 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.

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

o Load the magazine. Fire a full magazine from the firearm. 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.

e DPull the trigger firmly (10 Ib. maximum) - firearm must not fire. :
o With the finger off the trigger, move the safety to the FIRE position -ﬁreérm,;@ust no!
.ﬁ:and:”i;j_x;igh tht

FhoOAE .
o Carefully disassemble the firearm over large sheet of whitg paj mouﬂ%pﬁéebrls that

Lt

finds its way into the main mechanism area.
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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

140-mesh silica flour
140 (

200 7410 105

44 t0 74

less than 44

g\. :".

Ré%ord md ﬁmc*hons
?.ﬁ*‘g
ord nuniie of ds fired.
R"%f ug@ r ofrounds fire

. ,Rewfa nght of debris found in the gun.

i@‘gmx g*”Record any firing of the firearm without the trigger being pulled.

¢ Record any hang fires.

TLWO0010AN - Field Debris Test:

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

after the firearm has field debris directly placed in the action. See Table No. 2 for field debris composition.
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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 fircarm three times, in the middle of the receiver, to jar the rifle and

aid field debris getting into the mechanism.

E

r,,

Turn the firearm to its normal upright horizontal posmon 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 or wiping

,l

. A‘i every 5 ﬂéUnﬂ Jnterval verlfy the firearm is not loaded.
&la
C‘E&ge the ﬁi‘earm as if to fire it and put the safety to the SAFE position

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

e 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.
¢ Record number of rounds fired.

» 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

Hair Samples (no longer than 2 inch

T %:.
: Use St'@déi}l_ Remington Rain test procedure. Rifle must function without any safety related

4

malfu
s

S
'!‘."dlonS\::a?'eE"

5971, W0010AP - Solvent Testing:

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

Design to complete the testing. If there are components that require testing then use the following procedure:
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Tests will be conducted in accordance with ASTM D543-87, which calls for 24-hour immerston 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.
Method:

e Obtain untested chemicals.

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

g i Wy d .
* Place the specimen(s) in a container so that they are completely.covergd by the. solvenﬁ;gﬁ Liéave at rest in the

container for 24 hours. )
* Remove and wipe the specimen(s) unti}:th&, ar

specimen(s). o
* TLeave the specimen(s) &

specimens.

é " -Y . .
$; lubricatits and production chemicals commonly used with and around firearms is found
4 ‘}g Ex

: B
2
i

.i‘éeming't'on 0il
ﬁi’éeRcmington Bore Cleaner

* Break Free Bore Cleaner
Birchwood-Casey Gunscrubber
Remington Action Cleaner
Hoppe's Oil

Hoppe's #9 Solvent

TPC Solvent

LP-1 Lubricant

Thin Film Lubricant

Steel Guard

Motycoat Paste

Molycoat Powder
Cobratec

Data Required:

* Record part weights before and after test.

Page 48 of 3755
03/07/00

DRAFT Revision #1

MF1351

Confidential - Subject to Protective Order
Williams v. Remington



* Record part hardness before and after test.

ABUSIVE TESTING

IMPACT TESTING - TLW0010AQ THROUGH TLW0010AV

TLW0010AQ - SAAMI Drep Test:

‘: . 06 calibers only.
Method:

s

dm}j ’fesﬁﬂ,g :
&
HEfse liy concretd 5 The mat and concrete shall be large enough so that when the gun is dropped it will fall and

_-.-‘

ine to m@ w1thout interference within the perimeter of the mat. The four feet shall be measured from the

g&surfa f the rubber mat to the center of gravity of the firearm. The center of gravity shall be determined to

fﬂ;r

.;Q-E-y“ N

an accuracy of + one inch by any recognized method for finding the center of gravity of an irregular shaped
object. The primed case shall be discharged following the drop and a fresh primed cartridge re-chambered
prior to the next drop. A “fresh” firearm may be substituted into the test at any point.

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

the following attitudes:

. Barrel vertical, muzzle down.
. Barrel vertical, muzzle up.
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A A R TR 1

. Barrel horizontal, bottom up.

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

. Barrel horizontal, right side up.

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

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

firearm. i
’-f

» Parts breakage or other damage as a resuit of drop testing does not constitute fallure as léhg as tha empty

,-a

continuing test.

Data required:

o Record whether or not the firearm fir

accordance with this procedureE

® Record round level .

ag o »g:i)ﬂdltlon 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 firecarms made up of .30-06 caliber.
Method:
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e 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.

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

the following attitudes:

. Barrel vertical, muzzle down.

. Barrel vertical, muzzle up.

. Barrel horizontal, bottom up

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

. Barrel horlzontal nght sgde

ssdhe :[Ihan 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.

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

e Record the round level on the firearm.
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TLWO0010AS - SAAMI Retation Test:

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

on thetsurface

placed in the “Safe Carrying” condition and dropped from an upright position with its butt res -'.-..

Tl%g ﬁream;iﬁlaﬁ ‘e tested so as to fall once on its right-hand side and once on its left-hand side. The primed

“éhiall“be discharged following the drop and a fresh primed cartridge re-chambered prior to the next
A “fresh” firearm may be substituted into the test at any point.

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

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

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.

e Record round level on the firearm

TLW0010AT— Extended SAAMI Jar-Off Test: (for Information only.)

'''' 1ng);&?‘? '?h@m
ﬂ #‘15?
firearm against a hard surface with the firearm in a state of maximum readine Z@ under @ﬁndl ns mo"& devere

“t

available after performing the std. SAAMI tests) firearn
Method:

o With the firearm cocked and‘ in ]:lpe safet

%éi lowest gﬁnm on the ﬁrearm The primed case shall be discharged following the drop and a fresh primed
T

@artmdge re-chambered prior to the next drop. A “fresh” fircarm 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
cach of the following attitudes:

e Barrel vertical, muzzle down.

e Barrel vertical, muzzle up.

+ Barrel horizontal, bottom up

¢ Barrel horizontal, bottom down.

¢ 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.

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

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

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

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

Prie e

replace before continuing test.

Data required:
* Record engagement and trigger pull
» Record whether or not the firecarm fires an empt
in accordance with this procedure.

e Record the round level on the fi

Test

’5'4-1_

R i 7 .. . .
ftical $é#face under conditions more severe than the SAAMI recommendations. This test

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 buit 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.

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

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

Data required:
s 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 of the firearm.

TLW0010AV — Extended SAAMI Drop Test: (for Information only). .

those still available) fircarms.
Method:

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.
e 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 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:
¢ Barrel vertical, muzzie down.

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

pnmed case does not fire and the firearm can be unloaded safely after each drop ;ido__re stbeks are

replace before continuing test.

Data required:
e Record whether or not the firearm fires an et
in accordance with this procedurgs:

e Record round level on the fize

should produce a plerced primer when fired. The purpose of piercing the primer is to allow high-pressure gases

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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¢ Position firearm in test jack located in the “Blow-up” room with the muzzle through the port.

» Set witness paper at the rear of the action perpendicular to the bore.

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

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

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

s Load a standard factory .30-06 round into the chamber, and carefully close the bolt.

o All personnel are to leave the room.

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

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

Data Required:

» Rifle serial number.

e The condition of the witness paper.
¢ Notes of any broken or missing parts.

» Photographs of broken or missing parts.

e

J%Jgh _‘})ressure a‘rnm ‘mtlon safety procedures for these tests. The pressures for the test round will be worked up

usmggﬁgmous pétam s-17e loads giving pressures below 95,000 psi, (approaching the limits of the transducer
il g
galﬂlges )

B ad of approximately 120,000-psi.

¢ grain size load will be plotted and a curve extrapolated to determine the load expected to produce

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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TLWO0010AY - Obstructed Bore Test:

03/07/00

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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Remingion Arms Company, Inc. CONFIDENTIAL Research and Development Technology Center
December 7, 1999 Elizabethtown, Kentucky

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.

i
Bolt Handle Assembly - Modlﬁca’uon of the bolt handle pin will be Eequiré'd*to

body clearance cut on the bolt handle will be altered to .69 E‘II' “toi y Prove
braze characterisitics.

v Fwi @omtat:f Deer Park Stamping to review possible
S oris o remove sflarp edge on underside of feed hps Drawings will

atch ‘Mayf eld will quote as a Powder Metal component as back up to current
symhetlc direction. 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
investment casting.

Michael D. Keeney Page 1 of 2 Mayfield Visit 12-06-99 -
Staff Engineer
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Remington Arms Company, Inc. CONFIDENTIAL Research 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 Rimfire

introduction. The first phase of the program will be to develop and verify a design 3.

concept. Upon preliminary verification of the design function through 1mtla"fprotot "pmg'

process development and costing will follow. The ob]ectlve is to havt

schedule by the end of January 2000. 5

-G
ol

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 scheduls$ _
tooling and what the current state of the design, and preferred vend@r name ﬂnd coﬁ%tct,ﬂSome of
the parts do not have a firmed design. Tool build can not b&gm untll ‘the design is cofmpleted. 1
would suggest R&D and Mayfield jointly contact;&he prefei‘f’ed vend@g for eaqh part, in order to
keep cost controlled during the final during the "'nallz?femn of the aﬁsign

Trigger C-15280

Vendor: Sterling Smtemé #
Contact: John Bartrma%
Phone: 8§60 d
Thg best éﬁéﬁmg to@%ate* loes not 1nclude the serrations on the finger radius of the trigger. A print

Qrdegb tooling. Once the drawing is issues tool build will begin

ﬂ:'-_+‘

fn Vendbr New Hampshire Stamping
f’igf Contact: John Maffco (ﬁ’ oaen 70 Fbis altensn —»
Phone: 603-641-1234

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

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.

MF1365
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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
Phone: 812-283-4435 e ‘
Design is complete. Texturing not specified, assume EDM finish. PO to be issugd by 1;?;7(1 5/99."

Tumbler Blank D-300420
Vendor: PMPd

Contact: Matt Marley _
Design is complete and ready to issue to tool build..? Vi

Firing Pin Head C-300336
Vendor: Megamet Industries
Contact: Jim Mulhnealpe a
Phone: 314-739-44997
MIM Blocks for’ IQA’Bﬁteﬁﬂié are Eielng,r@aadé Paramatech will not quote on lower volume,
20,000 um £ lh@ iead-ofime prohlbxts waiting untll February for testmg With a matenal change

B

%ﬁtock Dégvg-xxxxxx
it Viéndor: 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.

ag.gr.gwé’c" !
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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
Vendor: Brainin
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. ki

Vendor: Par 4
Contact: Sam Todd

Follower is complete. Tl;e Box kgottorln is not gleﬁn q ,fm “artwork. This will impact the msert
sizing. Design and bmld to bfe re’Ieased,by 12!3 0/99. Build will be conditional of artwork

Ez Vendors 7 {11 Fks
i :,,.: Contactiiklchard Lee
%;honeﬁm 874-5486
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Memo

To: 710 team

Fromz Matt Golemboski
CC:  JoeZak

Date:  12/10/99

Re: M/710 Meeting

Remington Arms Co.

Topic

Barrels: Is material ordered through !lign
Heat Treat Schedule , s5i%

Bolt Head Machiningﬁ Schetule
GrindingSchedule™

Bolt Handle Bt

cary

LocS b Moy
4 /7

' =] Order Block of Material

i2/20 -
Order Tool 1/25/00
Material o Seds
Samples
0 ya v/): L .
Magazine Latch Material —— [#742 ~/ 7
Cancel Par 4 PO 12 Jio f75
Magazine Box Order 500 at $13.17 each Mayfield Cost 12/ 13/%)
Etown pay $12,500 tooling charge
Range Design PO and Start e
Expected Design Completion T ;/ Y /oo
Ultra Sonic Welder Shipment from llion
. ® Page 1
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Memo

To: 710 team

From: Matt Golemboski
cC: Joe Zajk

Date: 01/19/00

Re: M/710 Meeting

Remington Arms Co.

1 would like to hold a 1:00pm meeting on Dec.10. Be prepared to discuss the follqwfi"ig ftems:

]
ki

2 -t ; R
P why gs”
Topic “Gompletigh  7f; Delivery"Dat
ey W

Barrels: Is materiai ordered through llipn it
Heat Treat Schedule ;%

Bolt Head Machining, Schaduie

B Gripdinig: Schedule
o En 1
Bolt Handle 3| Fintghed Print
N OrderToof i,
- % Lg.fr ':u ‘.§
Order Teol
' Order Block of Material
I Order Tool
Agééi 71"!:.':
F.grew Bush Material
* Samples

Magazine Latch Material
Cancel Par 4 PO

Magazine Box Order 500 at $13.17 each Mayfield Cost
Etown pay $12,500 tooling charge

Range Design PO and Start
Expected Design Compietion

Ultra Sonic Welder Shipment from llion

® Page 1
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Memo

To: 710 team

From: Matt Golemboski

CC: Joe Zajk

Date: 01/16/00

Re: M/710 Magazine Spring 300405

and receive a part complete North American should be dropp_': Ke!
the quote, 1 do not want to purchase a blank an ha s hidat tre

® Page 1
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Confidential Remington Arms Co.

Memo

To: 710 team
From: Matt Golemboski

cC: Joe Zajk
Date: 01/16/00
M/710 Trigger PH#300435

® Page 1
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Confidential Remington Arms Co.

Memo

To: 710 team

From: Matt Golemboski
CC:  JoeZak

Date: (01/16/00

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

® 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 Tool i

an 18-week lead-time to the compietion of the tool. Sam Todd assured, Me -
available and the lapse between the tool build completion and san}plmg w?gkabe wﬂfqn 2- 3a days
afterward The quoted price of $145,300 |ncfudes coolmg fixtures and téi:turmg fféim Mold ﬁ*@cmghat is

Elaok 5A $5,62% premium

natic:asill heads wu;be build to de—gafe and drill the swivel stud
holes. The costis $7,500 and 4 weeKs: togl amortized:over the first 20,000 pieces, which
will be produced within 12 montfs of ‘ife release’! of preductlo,n Acfuantltles at price of $0.419 per stock or
total stock price of $5.7.99 @hich.‘fhe pﬂfce would«;hen eeﬁurﬁ to the normal $5.38 each.

® 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 Magazine Latch Tool

.....

Par 4 with an 16-week lead-time to the completion of the tool. Ssam Todd asﬁ)red me thg press,-i'ﬁﬁr'l ;& i
will be available and the lapse between the tool build completion and samphng- will be witfin 2—3 days ik
afterward. Piece price of $0.245 each for 20,000 and $31 806.I§or the tgel. No tégﬁunng is* E‘gqukzed on

the part. .

rm.

No guarantee on the parting lines was given.

' - Meta\ paﬁ fhrough Sterlmg Sintered. Joe has

overnighted the drawings and: specsﬂp look at e pogsibility of:a powder metal part with material the

same a the 597 latch pr n%he‘ét tréiated and satne asthébirrel clamp for heat treated options. This

wnl require Sterhng tqéomplete asecondary dnJpreratlon The powder metal option is belng pursued
n

Assejhbly mast of the latch and spring to the stock will be quoted at a later date.

® Page 1
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