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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF TEXAS

DALLAS IIVISION
TREVOR WILLIAMS, §
§
Plaintiff, §
§
v. 5 Civil Action No. 3:05-CV-1383-D
§ (ECF)
REMINGTON ARMS COMPANY, INC., §
§
Defendant. . - §

NOTICE OF INTENTION TO TAKE ORAL AND VIDED DEPOSITION
- OF REMINGTON ARMS COMPANY, INC.

TG:  Defendant, Remington Arms Company, Ire., by and through its attoraey of record, Dale

Wills, Swanson Martin & Bell, Chicage, [linnis.

PLEASE TAKE NOTICE that, puz@aﬁt 10 the Feders! Rules of Civil Provedure,
specifically with reference to Rule 30(b)6)' but not excluding others, Plaintiff will take the oral
and videotaped depusition of Remington Arms {“,?dmpany‘, Ine, on Oetober 24, 2006, beginning at
HE00 aum. at Barbey Hightower, LLP, 9400 Nerth Central Expressway, Saile 1307, Dallss,
Texas 75231,

The deposition wi i by taken before a Cestified Court Reporter {probably Marion Wand),

who is authorized 1o administer oaths and report orl deposition testimony. The deposition will

' Rude 30(h)8). A party may in the party’s notice and in » subposna name as the deponent a public oy
private corporstian or 8 pannirship orassocistion or governmenial sgency and describe with reasonable
particularity the matters on which examination ¢ requested, In that event, the erganization so mmed shall

- degignate one or more offtcers, divevtors, or munaging agents, or other persons who conserd to lestify on
its behalf, and may set forth, for vack person designated, the maiters on which the person witl festife. A
subposna shall advise a non-party organization of its duty to make such a designation. The persons so
designated shali testify as to mutters known or reasonsbly svailable to the organization. This subdivizion
{b){8} does not praclude aking » depoaition by any otber procedure asthorized in these reles.
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aléo be taken before a Videographer. The deposition will be taken for the purpose of discovery
o for use g8 evidencs in the above-styled and numbersd cause, The deposition will vontinye
from day-to-day until complated, ”‘fﬁu are herehy invited o attend and propound suck questions
to the witness or witnesses a3 may bs appiropriatc ander the Federal Rules of Uivil Procedure,
Plaintifl requests that Reminglon designate one or more officers, direclors, o managing

agents, or other persons who consent 1o testify on itz behalf regarding the following sreas:

L. All design gosls, design decisions, design parameters, and design and development
budgets (with which M, Diaz is familiar} regarding the Remington Model 716 Rifle,
including whether vonsideration was given to {i%}gmnb or invorporating 4 fire control
that does not inzorporate u connectorn.

2. Any other budget items {with which Mr. Disz is familiar) regarding Remington Model
718 Rifle, from cohception of the new rifle to production, markeling aod sale.

3. Any risk evaluation regarding the design of Remington Model 710 Rifle, including
Design Acceptance Testing,

4. Any Remington assessed or predicied “pros™ and “cons” regarding the design of the
Reminglon Model 710 Rifle.

5. Any known assessed or predicted “pros” und “vong” regarding the design of the
Remington Model 710 Rifle made by persens not employed by Remington,

& Pre-introduction testing of the Remington Mode] 710 Rifle.

7. Any pest introduction testing of the Reémington Model 710 Rifle’s ﬂrig,,inai design.

& Any madxﬁcaimm or changes to the Remdngton Model 710 Rifte sinee its intraduction in
2001,

9, Any pnst modification testing of the Remington Model 710 Rifle, including additional
Destgn Acceplance Testing.

1. Al similarities and differences between the Remingtors Model 710 Rifle fire control
mechanism and the Remington Model 700 Rifle Sre control mechanism.

1. AU SAMMI™ testing for the Remington Muodel 710 Rifle,

12, Al M4718 lawsnits and claims with which Mr. Diex is familiar,

13. To the extent not otherwise covered above, design, development, and testing of the
Model 710 rifle,
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¥ Monsees, Miller, Mayer, Presley & Amick
P 4TYT Grand Ave., Ste. 820

Kansas City, MO 64112

Telephone: 816.361.5550

Fassimile: 816.361.5577

Email: omdller@mmmpalavw.com

LEAD ATTOGRNEY

Jeffrey W. Hightower, Jr.

BaRrpEr HIGHTOWER, LLP

9400 W, Central Expwy; Suite 1207
Dhallas, Texas 75231

Phone: 214.580.9800

Fax: 214.580.9804

Email: jeffi@barberhiphtoweroom
LOCAL COUNSEL

CERTIFICATE OF SERVICH

The foregoing 30(5)(6} Deposition Notice was propesty served under the Federal Rules of
Civil Procedure on all parties of record this 177 day of Octobes, 2006,

%cffrejk W, Hightower, Ir.
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Danny D. Diaz
432 Debra Lane ¢ Slizahethtown, RY 42788 ¢ Home ZP0-7G5-D805 ¢ Collifar 270-288-3073
Eemail danny o dlar@Ghotmail, com . . s

Experiencs

Remington Arms Lo., Ing, Elizabsthiown, KY 1994-Present
Director; Firearms Development B ’
Diract all new firsarm product Introduction for worldwids industry leader, including design,
- product definition, schadule, and budget. C o
YTEL, Austin, TX . 1893-31554
Program Manager, CEXM Relationships ,
Hired to manage VIELW Intel relationship, specifically to negotiale s mutally beneficial

confract, dafine 8 new program davelppment protess, and bring togather a design tsam
pHending members from both cornpaniag,

Deli Computer Corporation, Austin, TX < i888-18583
Systeni Manager, Velue Ling Systems, 1993-1333 -
Sefected th manage nawly crested department whose goal was (o crests 5 new company
within Dell. Full suthority for negotiating contracts with U.S. and International supphiers,
zssemibiling and mansging cross-functional developmant teams, and craating significant new

product fines,

Bystem Menager, Feriphearal Dovelopment. 3380-15831
Promoted to direct divisien, which sccountud for 40-60% of total company revenues, Re-

enginegred process for design and producton of Individual peripherals, galning consensus
and support from full product team intuding Marketing, Procurement, Manufacturing,

Engineering, and Customer Service..

Mansger, Disgnostio Developinent, :«8’&}8“9495?04
Project Manager, 1888
KMW Systems Corporation, Austin, T 185831089

Product Development Manager
Hired (0 architect and implemant the software, rardware, and enclosure design for product

that became the VP-10. Manager and fead technics! software engineer involvad in avary
aspect of product developrmant for & communication technology manufactitring company.
General Dynamics, Fort Worth, TX : :

Ergtmenr 7 , 1980-188%

Eduoation
8.5., Blertrcal Engineering, Toxas ABM Univarsity, College Station, TX, 18978

Professionst Affilintions

Ellzabmthiown Industrisl Foundstion - Flant Mananus Sasocat) 3 i
{ 2 aria fation, (hairmsn, 2001-Pros;
Arz?&;j!can Society of Machanical Englnnees {ASME), 1387 -Present "
Batjonsd Defense Industylsl Association (NDIAY 4997-Present
. Arerizan Soclety for Testing and Materlals {ASTMY. ZB5i-Presept
Wordd Ferun} o the Pisture of Sheoting Sports Activities {WrSL 194y

BARBER -
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FLATMTIFFS

537 Tudizinl Bistrict

PLAINTIFF FURISHICTION COURT NO, FILIMG DATE MOLEL
: \ ) ATTORMEY ]
Jehn Bafkin Cireuit Court of Greere Jounty, 20DE~12-085(2) 12/30/ 2002 Charles Burhara Aevan
Migsissippi ' Bichard &, Miller
Sandes Nobles L5, Digtrict Couet for the MNorthern 084-14.3-A 172371984 Hermar Talmadge 40X
District of Georgin, Aflanta Divigion ’ Claude Rogy | )
Donald Joseph Sweeney, IT U.5. District Court, Distrist of Oregon, 942304420 10/24/15%4 fhark Langing Bpartsmen 78
: MedFord Division o Richard Miller )
Eiizen Bioke Supreme Court of New Yark, Montroe 1033/93 2821671953 “Anthony DiNitta XP-100
: : Caunty ) Angale Faraet
Reger Farguson Court af Corarnon Pleag, Summit County, £y-g48-1438 James Chendier KE-100
{hig -
George and Perelope Mueller Caurt uf Cormon Pleas of Aliagheny G BO-14475 | B/E5A19RG Chyds Meevay g-ioe
County, Peansybeania o )
Gregory Willette ond Rick Supreme Court of tha Statre of Bi~2-17403-5 124171581 M, Wayne Boyack X400
Henderson Washington for King County : .
biane Baker District Caurt, 319 Judicial Cirsuir of 90-3280-5 6/571951 Rabert Patterson &00
Nugces County, Tamas Bichard Miller
Som Houston Hrutyon
fary Elizabeth May .8, District Court, Distrier of Vermunt Z:94CV35L /31994 Dieborah Bucknam 500
. Richard #iller
Damen Phillips L3, Digtrict Court of Oregos BO-87 Y26/ IBEG Cart Bursham, Jo &0 %
) M Leusnberger : .
Jahe Silvaster Distriet Lowt of the 7% Judicial Disirict, 3/871975 Eugens Bush A0
. State of Ldahe, County of Bormeviily ] : : L L
TJewell Weasel | Thirteenth Judicial Digtrict, Yellowstone | 94-106% W/2A/1954 Danatd Mofley 600
County, Montans ) L : Lonee Pedersan
Lynan Witlioms Stote of Wisconsin, Wand Counby Sircutt {1785/ 18T Cethy Gurst 600
R Gaury s )
Andy Wright Rigtrict Caurt of Gregg Caunty, Texas, G0-B29-8 471971950 John Pischer 500
124%™ Judizisl District Bavid Bragg
Mary Brigger Superior Court of Colifornia, County of 272200 /471591 Atbest Clark, Ir. &00 Mohawh
Stanislons : ; :
Melanie Clark District Court of Bexar County, Texes, LTS ALK Nueley 600 Rohawk
1BO™ Judicial District ‘ :
Jehn Cogtes fHigtrict Caurt of Travid County, Texas, 72,255 3/15/1578 Joe Jamait &5 Mohawk

s
.
\"‘1
N
I3
§
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LOURT NG,

Calby Brown

District of Missouri, Northers Division

PLATINTIFF JURISDICTION FILING DATE T PLAENTIFFR'S MODEL
] . ] ) ATTORNEY :
Altan Mass, Sr, Bigtrict Court of Marris County, Texas, 80-007564 2/7/1580 lLes Cochran 500 Mohawb
‘ 290" Judiciel Disteict b
Shirfey Newton Fifth Judiciat District of Eddy Caunty, CYe94-350-5 111671954 Thamas Morek 58( Mohawk
Dlew Maxica : : ' Richard Miiler ‘
James Roy Stamper Digtrict Court of Pawnee Jounty, Sfate of | C-65-3% 377/1888 Kurt Ray 650 Mohowk
Oklahome N : b
banzy Wesse Stare of Minnesote, Sounty of Hanrepin SF23/1992 Linds Torley 400 Mehawk
HMeaghan Harper
Wanda Castleberry WS, Dztrict Court for the Sauthern C-R5-387 12/4/1985% Jue Longley &80
District of Taxas, Corpus Cheight Division Fark Kingaid
. . ) ) Michoel Lee
Patrick and Georgionne Schmid Cistrict Caurt of Runnely Dounty, Texas, | 13,194 127 /E000 Richard Mitler HAG
Runnels County Richard Dodd
James Abbatt Circuit Court of Oregen, County of 42:5.347 67371982 MF, Lathen 700
) Clockamas .
fike Ahlschioger ‘Bistrict Court of Harrld County, Texes, B2-G7 4% /671986 Ly dochron I
&0% Judicied Bigapder 000t _ Staphen Naurmana
Louis sleksich District Sourt for the Digtrict of EV-91-3-BU-PEH 11571998 Frank Surgess 700
‘ Mentena, Butte Division William Joyce |
Richord Miller
John Whelan
. S Witliorg MeDorald
- Cardes Anderson District Court of Sen Patricio County, 5-83-S483CYC | TAA/150% Rebert Chaffin oo,
| Texas, 343" Judicial District Richard miller
. ' Down Meads >
Starley Baker Commanwenlth of Penngylvania, County of  § 3441 171241582 Aitan Sarget Wrivs
: Philadelnhic .
Bandali Barber gnd Sora Ramon Bigteict Courtof Cameron Jounty, Texas, | $5-01-G0O040-B 17471695 Rebert Chaffin 0o
' 138™ Judicial District »
Rizhard and Barbara Barber LS. Digtriet Court for the Digtrict of 043 83-BUALBE 371272002 Richard #iller 700
e Hentara, Butte Divigion .
Ronald Seott Bolton Digtrict Court af Dallas County, Texuy F 94-07508 87571994 Phillip "Lz Brown 700
Marsholl Bond Carter Circuit Court, Centuchy L BYCIN252 L1A15/1987 700
Richael Boone US, Disteict Court, District of Utah, i grigsis8L W. Bennet 700
Sautheern Digtrict ‘ i o
| Nicolz Brinkerhoff .3, District Court for the District of 203CVOR07TE DB 10/28/1994 Rager 3. McCenkie 7O
Utch .
LB, Disteict Jourt for the Gustern ZASCERNAGE  BY2I/E008 Richard Mijlar 7O

37772005

s
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Danald Groham

Sisgourt, Southern Divigion

35~3284~C‘J~ 54

fichard Miller

BLAINTIFE JURISHICTION COURT MG, FILING DATE PLAINTIFF'S ROQDEL
: ] ATTORNEY
Thomuas Jokn Brown Court of Common Pleas of Westmarsland | 8854 &/16/1971 700
. Caunty, Pennavdvasia ) :
Bifly & Burrow, Jr. faatrict Sourt, Tronge County, Texas, D98¢ 512 FAi7A1B45 - Alan Sondarg sl
, , 2607 Judicial Digteicy o . ‘
{ Dana and Jeanette Comphell Supreme Caurt, State of Aleske, ot Rodiak | 3KQ-85-687C 18/30/1988 T Ebell TR
) Richard Atiller
Renneth Carpoll, Jro Bigtrict Court af Besar County, Texas, To-0L 14860 - 9/ 2871979 Bruce Miller o
e ) 228" Fudicial Districy 3
Jeff . Carter LIS, Disteict Coury, Rurth Digtrict of CBI-ZEEGA 12571983 CE. MeCronts 70
Gacrgia, Atlanta Divigian
Laure Hemer and Ragued Chapa Tigtrict Courtef Duval Cuunfy,,”Tamﬁ, 13,461 10/9/13RA Lohert Chaffin Fon
229" Judicial District Staphen Neumann
Rizhord Miller
Kevin DuBage
) 1 Abelorde Garem o
Glenn and Glanda Colling faiggrict Court, Mavearick County, Texes, S IE-10885 -0V 1170171951 Rabert Chaffin . 700
293 Judicial Bistrict . Qichard filler ]
Chrigtine und Jehany Corkish U.A. Digtrict Court, Suutheastern A3-1-184 12022600 David R, Bogzart TG
: Division, District of Narth Dakota Richard Miller
Wesley Duale Covalt WS, Distriet Court, West District of CIN-78-1265W 142951979 2. Halley 0
- Okighoma o .
Dawid T, Craig Distriet Court of Brazeria County, Texwz, | 87042 B/12/1587 Jor K Lengley T
237 Judisial Digtriet Jou Mitchei .
) ) i Michael Phillipg
Jeff and Karen Dakl .8, Districy Caurt, Digtrict of Mevada, CY-ND4-014-DCR 12/30/1994 Hichoe! Gallagher pives '
Rens Mvigion ; Jehin Kim *
— : Bon Soringreyer
Terey L. Davis W5, District Courr, Western Distriet 5f | OMR33-7930 1178171982 Dichard Miller 7G0
Olobiome Juck Shear
Bennetrt Boy Davison U8, Distriet Court, Central District of 89-0056-RB(Kx) 9/25/1985 Richard Mitler TOR
California Donald Zall
Edwin and Linda Delnach L5 Digtrict Sourt for The Southern 29578 RIH7192 | Richard Miller 700
. : Digtriet of Georgin, Brunswick Dbision ; -
Cagey and Annabelle Daran Disteist Court of Ward County, Texag CEIB-F0T48- W &/16/3004 Jongathan Yedor 70
Miks Eshenroder Cleatiit Coturt for the Ceunty of Buchenan, | CYEBE-520C 12841585 Don Plerce 700
. | Mizgaurd 1
LS Gistrict Court, Wexstern District of § 700

1/7/2006
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14743006

CATNTIFP JURIADICTION GGURT NG, FILING DATE PLAINTIFF'S MODEL
. ' : ATTORNEY "
Jecemy Clayton Sregory, Jerey | US. District Court, Seuthern Disteicr of | C-35-518 Rishard Millze OO
Sregery and Kay Gregory Texag, Corpus Chrhett Divisien 7 7 o
Duane and Geannn Gute Superior Court of the Shate of California, | BC I9ES54 107841598 Maretn Rudnick TRo
County of Los Angeleg ’ Richard Miller
Gerald Hansen 9" Judicial Cipauit, Trange County, CI-79-B8G7 &e1227187 Jotur Robertson 700
Flarida ] Wiendy Alkin
Maynard Herrell, I, General Court of Fustice, Superior Court | 830C5-318 3/471583 L. Coppoge FOO
Divisian, Nerth Sarsling .
Jobn &, Hartmean, Jr. U5, District Court, West District of SOAGTE-CY-C-B ZART S50 Richard Mither Fav]
Missour, Central Divigion i . Jerry Kirksey
 Bart Hawking Knox Cireuit Court, Trdiane CO-B5-331 1242971988 &R, Brock 700
L Cuptisand Lard Hester LS, Digirict Court for the Demict of CVGL-T7BLALBE 114341998 Rizhard Mitler o0
Montana, Butte Divigion
Alex Dale Hewatt State af Morth Careling County of QG CN-5 703 1 871471990 Sichard Mifler 00
Brunswick, Superior Court Division i Fenry Foy
Earl M. Tr. and Bgver{wf Hebn 14 Tudicial Digtrier, Pcmsh of Qaicagiey, | 84-303% i 61871984 3.8, Jones P
Mines . State of Loutsiane : . ‘
Lioyd and Ebve Hoffman { Court of Common Pleos of Lawrence 919 of 1277 GrO/LSTR James Kelter pne]
Caunty, Pennsylvania | e
James (Grgg} am:{ Jeri Hudgms Ciraut Court of Wmhmgmﬂ wun‘y CT20KI2 454 1 IRSBOSRO0E Richard Mitler 700
Mississipp] |
Roy and Selena Jerking L5, Digtrict Court, Nos'*'hzr-q figtrict of | 4960V 446-RH Hitliard Reddick 7a0
Fioridy, Tollohasses Division Hat Rivhurdgon %
Bouglas Jordan U5, District Court, Westarn Digtrict, DROICADL2 T2 /10/ 2003 Robert 4, Chaffin 0 .
) N Laredy Divigian o o ) ]
Bavid and Terri Keenum District Court for the Western D(Sf"*c‘f CIV 8&-1727-8 5/1371087 1 John Merrite 700
af Okinhoma i Cela Booney
| Fichard Rilles
| Stephen &, Kinel District Court of Crockett Coundy, Texas, | O1-09-06422 1R/00/2001 | Robuert Chaffin 700
: 12 Judicial Digtric o 3 ; '
' Charles B K;rggl .-gy Cirot Court of Took County, Tiinols, Law | D3LOBIEY 33041953 | Witllam Caputo 700
ivisier S I B
LQFI‘Y Lange Cirzuit- Caurt of THinots, First Judicial BO-L-11 24171980 Gary Sibley Fiv:s]
Cirenit, Jacksen Counry Witham Sehwartz
Evelyn and Jeck Lewy 13,5, Disteicy Court, West Digtricr of BAF172-0Y-5-2 371101383 1 Bill MacDonald T
Misgouri, Southern Divigion ‘ Richard Milier
Jose Lopex Superior Couptof the State of Acizeng, 44629 T30/ 1580 Afizn Clark 700
’ | County of Yuma
4
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Mary Irene Rebertion

BE™ Fueicial Distriet 14

PLATMTIFF JURISDICTION COURT NO. FILIMG DATE PLAINTIFF'S MODEL
o N _ATTORNEY
Juon Lopez Dlateict Court of the 229" Judiciol 10,802 7/21/1980 . Garald Beckman 700
Sistrict, Duval County, Texas! removed 1o
United States Digiriet Court, Sauthary £-80-12C
- Disteint of Texas, Carpos Cheisti Divisian -
Jee Luna, Robert Farley, Edward | 79" Judicial Circuit of Jim Wails Guunty, | 28732 142471958  Robart Chatfin )
| Farrelt ond Laure Chapa Texas; removed to'United Statas Distirizy | 89362 _Jaima Garsa
1 Lousrt, Southern Distriet of Taxes, Corpus - Charies Boreera
Chirigti Divisian Dennis Beich
' . Richard Miller B
Tammy May Superior Court for the Stats of Delaware, | 04C-C8-270 FS5 Ga/30/2004 Richord Miller g
Newy Castle County .
Greg Mitchelt and Fdward Hanat | Superter Court of the State of Arivens, | £435077 442571982 Jehn Sitkay e
and-the Department of the Alr Caunty of Sharicopa :
Farce
Rase and Ronald Moore Digtrict Court for the Western District A BS Ca B4 104771585 Yoz Lorgley 00
of Texag, Austin Division fhark Kincaid
Jackia & Rache! Morpis Distriet Court, Harris Ceunty, Texas, B4-45329 TLE3/1984 Gront Kaiser TG
: 265 Judicial District Richard Miller
Fatricia Munoz, individually and an | Distriet Court of Childress County, Texas, { 7417 1072451960 Riabert Chaffin FO0
behalf of Estate of Jose Muraz | 100™ Judiciol District Richard Miller
Richard Bird
Edward and Barbora Murray Bigirict Court of Scuthern District of BOD-0525{6) 3712715980 Stephen Naumand Fine
' Shisaingippl, Bkt Division Rizhurd silter %
Rubwert Choffin .
] ‘ Ben Gulioway IIT j
| Dawn fuzyka U5, Disteict Court, West Digtrict of W-8R-CA-K24 | £/9/1983 Jon Langiey {700
Texas, Waea Bivisten Mark Kincaid
: ) ) ) Bon Butler
Micholag Joha Nigre Court of Cormman Pleas of Allsgheny G-82-207T% 1072571892 Jerome Kiger 700
: County, Pennzylvania, Civil Division ) o
Kazuo ond Kitty Nohara | .5, District Court, District of Hawsi 87-0244 47174987 Terry O'Reilly 00
Gregg and Carsl Ann Parker Digtrizt Court of the HE™ Judicial z229% HAT7/978 Jeffroy Andsrson s
Digtrint, Surten County, Texas . .
Lyle Patrick Cirenit Court, County of Chippawa, 5128 T430/1982 Steven Connelio TOO
Michigan
Sdara Ramon Disteict Court of Cameron County, Texus 95-01-00080-8 Robert Chuffin 700
Disteiet Court of Mapris County, Tuxas, 87-57303 27371087 708

17 42005

L3t
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MODEL

BARBER - 2.2.130000010

PLAINTIFF JURISDICTION COURT NO. FILING DATE PLAINTIFF'S
i ; ATTORMNEY
Barbara Je and Wiltiam LLS: Distriet Courty District of Colorads 83-Z-377 3/8/1983 David Bryons o0
Schierkoalk . ' Blaine Boyeng
Terei and Darrel See U8, District Court, District of Oregon £1-884 11981 Beter Chamberlain 70U
— N o : : ) Kathy Janssen
Barbara Seyferth Lirewit Cowrt of Cack County, Tlinote, Low | 835 (7608 9/7/1983 - Joyer Kubasiok 00
: Divizien Jameg Dehl
. . Arthur Aufmann
Jumes Shutte, Jr, end J, Penny Fawe York Suprame Court, County of 2i36E 11571980 Learard Amdurshy TG
Shutts Dswags
Beery and Dorathy Silver WS, Bisteiay Court far the Northers BMEVTISE 497159 Kenneth Hitchan 700
‘ Disteint of Ol Western Division W. Thoras Reysh
Larry Sintter State of Wyoming, County of Sunlerre, ¥ | 2823 /2 S1ETS Gerald Mason Fa0
: Judicial District
Chrig Smith U5, Districs Sourt, Wastern Digtriet of MO-85-0A-032 /2824904 Robert Chaffin TG
i Texos, Midiand-Odesse Division ) Sawn Meade
. - . . |1 Kevin Jackson ]
John and Susun 51, Clair .8, Diatrict Court for The District of £IV94-0378-5-ETL BIREAITI Patrick Metoy 700
) ) » - Tdahos o ) ) Richard Miller
Jackson and Pamela Stark Court of Common Pleass of Alleghany &D-TH-13955 BALZILGTR Llyde McVay 740
County, Pennsyivania, Civil Divigion
Faren and John Ardrew Sussex Srate of Michigan, Qireuit Couret for 84-355.17NS 1071871984 Raderick Coftum 700
Caunty of Jockaoy o . Jongthan Martio
David Tayler W5, Digtrict Court, Muarthern Digtrict of  { 3-93-0V14482-X 1 w2,
) Texus, lrallas Bivigion B
Jodnn Themsen, Duane Thomsen, ' State Court for the State of Solifornie, 6718 2415/1881 - Qrlie Curtin FOu
Densis Thomsen and Kelsta County of Calaveras | Foter Vici.” :
Themsen ) 3 o g B
Duvid L. Toltzman | State of Wisconsin, Ciresit Court of Clark § 81-0V-439-53 13/I7A198 - Jahn Day T
Conty o _ , o
James and Armenta Taachalis Supres Court of Westchaster Couty, £9344-95 - B399 ‘Rebert Gluffea FO0
Mew York o _— ] .
Phillip and Linda VYan Allen WS, Disteint Court, Middgle Distrat of 80-858-CXV T-¥ F T/IBS1980 Rerald Langa o0
Flarida, Tampa Divizion ‘ : .
Richael Vasquez Digtrier Court 5 £24™ Judicial Districy. | 99-CI-00078 17441959 Mirhuael 51, Johp i)
: of Bexar Caunty, Texss
Jpanne 8., Weigel - Court.of Comman Pleas of Cambria County, | 1986-2683 10/2141988 J. Fhillips Saylar 70
N . Pennsylvania Richard Miller
Jimray Wileut Missaour 8/26/1983 T
17372006 5
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COURT MG,

PLAIMTIFF JURIBDICTION FILING DATE PLATMTIFF'S MODEL
. : . ATTORMEY

Crystal Ann Wands U8, Digtrict Court for the Western TORCYOLIR06 11/20/2002 Gy Morbert IIT oo
District of Virginis Rooncke Divigien 4

Donald Bric Yoehum Court of Cammon Plees, Alleghany County, | 6D 54-155C0 IETAISRS MNeii &ozen Fo0

. Pennsylvanig ‘ . I 7

Card Zijeh 4.5, Bigtrict Court for the Baxtarn §4-2814-C4 127471984 Thomas Kafy 700
District of Mizgouri ) i

Dilkan K. Fox Missouri Qipouit Cours, Twenty~Second 052-9840 B 25/ 2005 Rasrice B, Geaham 7ic

) Judicial Cireuit {City of SE Louis) L
Trever Williamg U8, Disteder Court for ths Marthern 30500 13823-D 3/54/2004 Jetf Hightower Fi
: Digtrict of Tesas, Dallas Divigion _ .

Bovd and Cindy Kaye Hudson Cireuit Court of Forrast County, CI02-03038 10/23/2002 Barry W, Gilsmer P 721
Misstssipei

Witliam Thaver, Jr, Superior Court, Statse of Mew Hampshire Gerarg Ol 721

Jeffrey Anderson Circuit Court of Benton County, Tenneszes | 1746 1171471951 5.7, Wilkingen 788

Lawrense and Debra Marie L8, District Court, Eastarn Digtrict of 86-CN-10381-BC @/30/1986 Brian Jennings 788

Bennatt #jchigun, Northern Division fart Wayand

Jean Bible Yirginia Cipait Court, County af Compbell | 5437-B 3/4/1588 Durld Pendleten 783

Alfred Braden, Jr. U.S, Disteiet Court, Southern Digtrier, CA-31-2464 1,/2371961 Matvin Masters 788
West Mirginia Harbara Reefar

Patrick Kelly L5, District Court, District of Montane | CV-B3-30-BLG 111241980 Gene Huntlay 7ES

Eertuzky Farm Buresy Tnsurance - | Commenwealth of Kentucky, Weyre Cirautt | 90-CL-141 74341990 T84

: Court h

Larenze and Digra Luge Supreme Court Ulster Jounty, Maw Yark | 811533 8/8/1580 William Cleonsn 788 .

. . Robigrt Metter

Charles and Linda Norton District af Oklohosny County, Oidabioma T Be-T45g B/5/1985 “Glenn Shrader 788

Dani Marte Robertson .S, Distriet Cobrt, Waestern District of CIV-8B.2045-W 12;‘23} 1988 Glenn Shradsr, Jo. il
COhlchormgs Wiliiam Worniek :

, - . —— _ ) R ne - Don Manners

Wayne and Mary Schoanover Penrsylvania Court of Cammon Pleas, 37" | Mo 5B of the 21371974 Bernued Hessley 788
Judicial Digtriet, Warren County Branch Moverber Term, 1973 ) . )

Steve Sumrall | Couty Court of Porrest County, 30,969 673071583 Jornes Hayden 788

) Mlgsissippi :
Boy Tanniehill 1™ Judicial Digtrict of fMantang, Ceusty of | 485884 16/2273982 Chorles Smith 7HS
: ] Lewis & Clark :
Becky Wendling Cireuit Canurt of 17 Judicial Circuit, B4+L-24 3/23/1984 &, Patrick Murphy 788
: Willismsen County, Tlinais
17720086 7
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12/13/0%

= Safety/Injury Calls and the Model 710~ §

SR, fires wh eiﬁ%ed, personal
i fireirms Goto Dennis or Fred.

s R-Accounts and Drop-shipping —
Please remember that we can not {fm;g\\@\

+ Emgloyee of the Quarter Program ~ Jo
‘What do you not Tike about this program?:

v  Birthdays for 2002 —John
Do we want to change/keep d

s Christmaz Cords fram Co
We have 10 cards to send,

with & man who's halplng *armem ang hunteis ohE!TE
Hs program’s process-from harvest o table and show
erince in. e world.

{’}n 2 very spedz‘ edition. of Rerfﬂv gton Country, we'lly
nature's bounty with those in r@: eal, Well foll)
. how sarne conternad outdaorsiy 3

Additiensil Quitfitter Informag
Farmers & Huntors Feeding
W fhfforg

{866y GET-FHFH
(866} 432-3424

t,‘/.f‘f/ s

/V:f/// i
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REPATRMEN

BENCH CHECK - ARMS SERVICE TRIGOER ASSEMBLY €
- ACTIONW RIFLES.

MOVE THE SAFE TQ THE "OW™ (R POSTTICN, CLO
FUHRMLY.
» RIFLEMRISTHOT FIRE.

MOVE THE SAFE TO THE “UFP™ (P} FORITION § WML CLOSE THE BOLT FORCIBLY 3
TRMES. :
» CTHE FIRTHG PIN MUST ROT FOLLOW DOWH,
- MUS’S‘ WOT FIRE ON CLOEINGS
:” o
A}'?LY STEADY FRESSURE O END OF B
SAFETY N THEF OR “OF POSTION.

HDLD TRIGOER AND PRESS DOWN Q)
« P RIPLE FAILS ANY QF THE AB

TRY BAFETY:

HOR f{m, CLOSE BOLT AND LODUK DOWN:

UPEN BOLT, PLACE SAFETY 18
194G ON SRFETY,

»  MUST LOCK BOWN WITE
o FIRING PIM MUST ROT

GPEN BOLY
»  BCLT MUST OPEH W

®

STTION (HON BOLT LOTK STYLHE)
7 FOSITION (BOLT LOCK STYLE SAFRTY ARM}

T THRER TIMES )
TNG}’ AFFLY HEAVY PRESSURE 10O TRIGGER. RIFLE

INSPEOT SAFETY AR
2 ?‘LAU" SAFEYY B,

o RELEASETR
»  PLACE SAFE]
MUSTNOT

MUST MOT BE DE THE GUARD. (THIS CHECK MUST BE MADE WHENEVER A
CED), CHECK. BAFETY ARM CLEARANCE FORWARD AND
LEVER MUST HAVE NOTICEABLE DVERTRAVEL BERORE STOPFING
VPACT WITH STOURK CUTS,

msv. Rermington

BARBER - 2.2.1300000880008778
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Remington Arms Conf;dent;al
10/04/96

s Non-toxic core technologies
» This effort would involve the study of alternatives to lead for bullet
core materials. A study will be undertaken to daterming prospective
. materials and if necessary fund the development / formulation of a
prototype material. Selected caliber bullets in sufficient quanmy woud
be produced for test,
+ Expense funding for study, malerial development, and test (360K)

+ Low-cost Shotshell Wad 7
s This effort would focus on reducing the cost of target shotshell wads.
Alternate geometries and materials would be the prime focus. The
effort would include prototype and test of the resultant design.
s Expense funding ($50K) ‘

]

L.ow Cost Rifle / Sholgun :
« This program will focus on identifying target acm rsg L
opportunities. Prime focus will be gwen on éf{iernat maﬁerirags
structurat plastics which will pmwds erzgé‘}a‘gv ieniﬁperfﬁr’*‘nance i
reduced unit t:ost G K ki

@

» Phass. mﬁ*é of th 35 effrm woulH in¥blve a contract search for
exi’@tmg;m jotecial e‘éeo?%@}@éias which would be applicable for g rifle
T badéi ng%%ﬁphcatadﬁ Phase two would model a selected group of the
A 31 Qme ?candsdates and eva.uate them for performance and
;1 maﬁé}fﬁciﬂ?&buhty

‘i? Expﬂnse funding for phase one {330K)
5% Expense funding for phase two ($40K)

‘4‘5@ e thamum Applications
ot » This effort will attempt lo produce prototype cast 700 receivers and
two piece forged 1187 receivers for experimental evaluation,
s  Expense funding (350K)

»  Wear Characteristics of Plastic Componenis
= " This effort would entail dafining and execuling an experiment to
determine optimal synthetic materials which resist metal on plastic
wear. The work would also generate cost vs. performancs criteria.
« Expense funding [$28K)

R2152204

CONFIDENTIAL - Subjsct to Protective Order
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8

L s Sy e Owlianis _,_“:.“_‘:::::::?vq et
Praject Bescription: S

A Jow cost bolt ackion rifle pecommadating short and
long setfon colihers; stndond baurad Jangdhs, syuthabic
and wod sincks, pupsrise bow, smsconble prade
tipaer {not the BEIN0 fire contred), attepis scope hassg
opbiomd sdinstebly mghis welroaliz oot finkd

Fraleet Ublestivess

Thiv firsurm 5 bgetad ol the Wibamad ol Ko
eashrmney, willva prive wge of Iess v 3300, Bowiitabso
raplioe the M0 AL Slaindws  ynthotis a3
Rammptons” ontre bvel boll acon, while soesting the
S py s Righoe groda Bevarm. ’

Pryjot Mitestones/Scliedle:

Freject Costy Expenes: 31,330k

) { 1333
® Sek Ving Yuiien 1Ko w3 }51‘)1‘.r~’1![‘.0a‘£1}711h4l
1 U CFet FrR Ardan SR> HI g Taah o 9 J
2 M!ar’hﬂa’!mﬂ*wa e Fuy VWA ” i S
41 Prfunveny Bvdyeiles: I8 Pien 1047 B ssaasatany 3
&Y BN et RARN Nt ey 81O i x
(SOATEN
$# GredDedwfhon 8 BeiBea T b 12 1 52 s B vecn sesi0r 45varbose o staees 0ol
0 E R PR SN eeskRailed e e me arder omsraeon.
e A Y e i
A T R 2 LR S )
I 0T w et 2R Ve
Y wgn Kew e st ] AR SN
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5% Resker Srinemaed et
i Vol B 13, e SY } 1 R
351 rumdsslonken ¥ T AR
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11/3/97

Elizgbethtown, KY
Hovember 3, 1397

Remington Arms Co. Inc. - Confidentinl

HTOD318

Confidential - Subject o Protectidve Order
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L)

Purpose
- hztrodm:e teams

®

Discuss IAMS appmach

&8

Revze‘w design constr am‘ts

8

Wrap up

Rensingion 4ras Co. fe. - Confldential 1173597
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HTEQDEX

»

s Hemington Arms

Cest

o2 =

Jim Ronkainen
Derel Watking
Will Jarnes
Drave Findlay
Marlin Jiranek

Remingion drams Co. Fne. - Donfidential

1IAMS/OSU

~  Dr. Andl Srivastava - TAMS

- Dr. Nuri Akgerman - OSU
ERC/NSM '

1173797

- 8400000€L°C'Cc-y3guva
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- Lower manufasturmg costs tha%&”cun ent product (at least 30% lower)
Build to order productzon msfea& 0

Remington Arms Co. Ine. - Confidential

6E00000¢T 2> SyEaveE "
TOPIG SATILDIOA G 0D

TZ2E00L3

jbuﬂd to stock

5 rdér” productmn system for
productmn volumes from 25, Gﬂ Bt 250, 80{) units annually

Low cost, net shape or near net sﬁ‘apﬁ Pa
Reasonable capital equzpment costs (t

Robust processes
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Areas of Investigation

investment casting

Remington drms Co. Ine, - Confideniinl

0200000€L°C°C ~y3quva -

uggested but not limited to):

forging and forming
conventional machining

~ electrochemical machining
agssembly technologies
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»  Submission of proposals andigosts are due by September 22, 1997

e

,,,,, liant selected by October 17, 1997
»  Completion of NondisclosurgeAgreément by October 15,1997

»  Completion of Phase 1 by Nm@m’g@ 14,1997

o Final report and invoice submittedto Rémington by December 15,

Yo ne,

1997 -
e o

Reptingion Arps Co. dne, ~ Confidensial

_ke00000€L'C°C - yagdva.
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Remingion drms Co. Iz, « Confidenticl

Barrel Assembly g
~ Barel - gymm = 95 ksi (min f:;:;;;mf 115 ksi
~ Receiver - O, 7~ 165 ksi o '

Bolt Assembi}f

Magazine

Stock

Trigger Assembly

1173597
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2 ) ) 1131 Edison Drive

( Institute of Advanced e e N e
. " 5’ 4n Edison Technojogy Center Pax (513} 81169

© December 12, 1997

Mr. Jomes W, Ronkainsn,
Project Manager
Rermington Arms Company, Inc.
Research and Technology Development Center
315 West Ring Road, Blizabethtown, XY 42701

Beur Yim, '

msimfacmrmg Processes ftn‘ fow cnst zmd g *}1:: manufacmnng e}f:‘r
completes the deliverable for Phase 1 and Phase 2, We hope’ gum ﬂnmeport Movgies aﬂ the
information you sced in the most accessible ferm%t pgssi@h, We Wziwme?;}ur cothnitnts.

>..~:,

se i 15 enclosed here. The

A Reminpton Anne Camm& &er; "»i‘mmewz@g z;g?g@ham 0 uz and we beliove that there mre
- opportunities w%;r:ra{g L%’PS’ z‘izg,mgms ma y help in providing technical solutions and
' reconm:mﬁatmusfgto "i}g&gﬁﬂve ih:" mﬁticnwt}* and enhance the competitiveness of businesg

With thanks and kind regasds,

Sincersly yours,

eé%fl‘%&@ffé@

Antl K. Srivastava
Machining Technology Engineer, Cutting Technology

BTO0348

Confidential ~ SubijectBARBER +2-4.130000023

THE R UL cmvrnen  mw WS e o i B i



BARBER - 2.2.130000024

Institute of Advanced Manufacturing Sciences

BT00349
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Machining Xcellence™ Division

subamits

e,

AL
ST

b
<4

" m"’.y'«'fe‘

Mr. James W, Ronkaioen
Project Mansger
Heminglon Arms Compary, Ine.
Resenrch snd Terhuolegy Development Centor
315 West Ring Road, Elizabethtows, KY 42701

: : INSTITUTE OF ADVANCED MANUFACTURING SCIENCES INC.
1111 Edison Drive
Cincinnati, Chio 45216
{513) $45-2004 % %

ETDOE50

Confidential ~ SubjecBARBERRIZEZHTOD00098T
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This repost was prepared by
AMuchining Xeellence ™ Division
-~ A divizion of
The Instingte of Advanced Manufbcturing %zmcm, Ino

- far further information contach: ,:;Q E
"3{&

{614} 2‘7 248?
%g;mazi ;mkgeﬁ{)l {@postbox. ses.ohio-siate.edu

f

s
A

! Muchining Bxcellence iva trade mark of The Institute of Advanced Manwficmiring Sciences, ine.

BT00351

Confidential ~ SubjectBARBERY2:21136000026
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i

3

5 A ARSI Ay - 1 f . . -
cgmpanl‘;;as:f:g;_t_:mies whout major components and subsystems of the pun and the reguired physical
wiand me:é}anié‘é{i properties of individual part. The enpineers’ objsctives were:

Low Cost and Arile Manufacturing of Firearms Report number 300-695-301

‘Low Cost and Agile Manufacturing of Firearms

Report Ne, 360-695-301

December 12, 1997

EXECUTIVE SUMMARY

Under contract with Remington Arms Company, Inc.,, Machining Xcellence™ Division of the
Institute of Advanced Manufactuing Sciences, Inc. (IAMS) conducted 2 technical searchigﬁar
selecting cost-effective candidate processes for agile manufacturing of firearm compodfints nndgy
M/710 program. JAMS’ Machining Xcellence Division parinered with the Engincering Regearclh 83,
Center for Net Shape Mamufacturing - (ERC/NSM) at the Ghio §tf§1}3"’{fnf§grsxt}ﬁﬂ( Q_ﬁf@;ﬁ;ﬁ?ﬂgax

Cofumbus, Ohio for this investigation. ERC/NSM has been condyctiag tapiract fsearsh for owlr

eleven years in manufacturing of discrets parts 1o net &« nearifigt dimEisions By vidy of die-
casting, polymer processing, sheet and billet ibrmgg%x;;; T W B
’i'{l‘:‘q:; ' ; 5

o el
ﬂgg;ﬁemi%g;mnk}%%s Company, Inc.; KY on

s
ey

3

R METL
; '(ogi%fmm TAMS and another from ERC/MNSM) visited the Remingion Arms
f@}’fé'ﬁ? the project and program objectives, and held discussions with the

OBJECTIVES OF
T ’}?%
5% e g

i
Compagy, Hhc.,

e to conduct a technical search for various manutacturing processes which will lower the
manufacturing costs than the current product. The target is 30% lower production cost,

e torecommend candidate processes for a *build to order’ production techuology rather than
*build to stock’. The production volume will range from 25,000 to 250,000 units annuaily,

CONCLUSIONS

The objectives of this project have conflicting goals, The present technolopy for building rifles
has been fine-tuned through long experience and competitive pressures. Lower costs tend to
favor mass production technofogies. To achieve 30% cost reduction, we may have to forgo more

agile “build to order” methods,

Institute of Advanced Manufacturing Sciences, Inc. Page 1

ET00352

et B

Confidential - Subject BARBERy=2.2.130000827



=~

BARBER - 2.2.130000028

Leow Cost and Aptle Mapufacturine of Firearms Report number 300-6952381

RECOMMENDED MANURACTURING PROCESSES FOR LOW COST APD AGILE
MANUFACTURING OF FIREARM COMPONENTS:

The following recommendations of manufacturing processes for robust, low cost and agile
manufacturing of firearm componests are made:

1. The gowstock, as the most expensive sub-assembly, should be the primary subject of
atiention, Other similar operations waditionally nse lots of manual fabor, It iz possible to
replace that [abor with moderm ONC equipment that is custom built, JAMS (ERCHNEMY's
engiveers need to review the present manufacturing methods before they can cume ap with
any suggestions for modifying the existing process. If the cost of manvfacturing gun Qtsak, is
reduced by 1/3°1d, the goal of 30% overall cost reduction will also be fulfilled the @m«:‘ he

emplmvmg this mam:factmng p; eess. Thc roceiver could bﬁ:‘sredeszgﬁed for'@mgﬁfamnm by
seri-solid forming (SSF) technology. Bigh~ s ref'emmandﬂi% o minimize

the cost of machmmg the SSF mcmer. ﬂ;;

>:/‘;‘
ey
'Q
et
-a

33‘; o
¢. ‘& al w‘gﬁv mzﬂ!ayﬂa powder metal techuology and should

P

Rﬂmxz:gmm &m&fom;ggny
Botive wayy, if possible.

cowsmm o ufy dléiaﬁ’éh moreos s

i Blo ' Ams i,i:mpdnw i, iy presently employving conventional machining. It is
maqmnded e high speed mechining (F8MY should te potentiallv applied & all
mgggmecwamponems

p 3sz:mbi§r techmndugy eyt play @ dngprtant role in reducing the overall cost of M7
Rifle Program,

7. lnvestment casting is, probably, tow slow snd the resulting product may not be strong snvugh.
Technical search has shown BCM 1o be an economical candidate process for manufacturing

firsaom compenents. However, ECM does not seem to be costeffective. This manufaeturing
process also seems to be too slow.

. The design changes will be nesdad if the suggested new processes are to be implemented.
Thus, the in-depth cost analysis of selected new processes will require more time and input
froys associnte staff,

Institute of Advanced Manufacturing Sciences, inc. Page 2

BTOQ353

Confidential ~ SubjectBARBER¢2:2:130000028
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Low Uost and Agile Manufacturing of Firsanms Report number 300-693-301

INTRODUCTION

Remingion Amns Company, Inc.'s research and development division Jocated in Elizabsthtowsn,
Kentucky is involved in desipning various gun and rifle parts which are manufactured and finally
assembled in Remington Arms Company, Ine., New York division. The company has started 2
new M/710 Rifle Program for the yesr 1998, During our visit to the company, we leamed during
aiyr discussions with Remingion Arms Company, Inc.’s associates, speciafly, with Mr Jim
- Ronkaeinen that the company is looking for emerging technologies and robust processes for sgile
nxmufacturing for a “build to order’ production systoro for production volumes from 25,000 ¢
250,000 units annually. The cophasis is on the seletion of processes which will reduse the
averall manufacturing costs by thirty percent,
4

1«%&‘%’ 4{3{! ERC/NSM's sne:meers have ﬁzmdncteﬂ a tecbnvai search. This repun g}zx‘:sz:ms ﬂ§

zecommendatmns far camhdate manufamunng pwcesm fm' jow post
firearm components.

1. Investment Castines:

“3
companias m_;ectmn m}ﬂrpmcﬁ? ciﬂé‘ Iepxoiiimhiﬁ,ﬁ‘wm or r}iastic pa'tems in mac m}cd ;n;ecmm
2 molds to be mxasteﬁ(mta she Iw eag id mqif?‘e of modern ceramics info which a wide range of
aioys can be aast ,% T maﬁu ad{ﬁfv “of precision parts, The investment casiinps are

mmcac'},

avoids expensive assemblies of inexpensive sub-companants,

achieves close fulerances wad fine froishes inexpeasively,

crploys loss axpandve puling then die casting,

aliows inexpensive changss of design and alloy,

permits near or full net shape as-vasy,

quicker, from part inception W prodection; typically tenweeks,

quality of components, v

fully dense structure affords full mechanical properties , unlike porous powder
metal,

® process is capable of providing tolerances of 0.005 inchfinch or better, and 125
RMS.

4 B @

L

¥ & B & @

The companies are employing the most modern of manufecturing and high tech methods o
constantly improve the guality and sconomy of their output of investment cast components. High
fuch is baing spplied to sitplify and speed the transfer of engineering data and to rapid prototype
castings or injection molds. Modern CNC equipment {5 abls to produce higher quality injection

% institute of Advanced Margfarturing Seienves, Inc. Poge 3

BTG0354
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Low Cost and Asile Manufaciudog of Firesnos Report number 300-695-301

molds in less time. In-house advanced processes can produce even higher quality, fiphter,
stronger, and thinmer castings than ever before.

2. Powder™Metal Tniection Maidin ,g_

Components made from wrought or cast materials usually require mulfiple secondary finishing
operations which increase the manufacturing cost. Powder injection molding (PIM) is 2 cost
effective process for camplex shape manufacturing metal components that eliminates secondary
operativns by combining the net shape and mass production features of plastic injection molding
and the efficient materdal utlization of powder metallurgy. Very fine ruetal powder, combined
with binder material, is injected into a die. Part is ejected, the binder is melted or dissolved, and
vacuum sintered, resuiting in a p'zrt 94-899% of theorstical density. Primarily ferrous dHOYS\&TG

molded,

Powder injection molding is sn established, growing technology and is mOgEw ¢

votume production of small size parts. PIM hay not been used extensﬁ%i}' for i’z?:ger -
part to the need for process simulation twols refating to mold égs;gn hc jol ugmw mf f} Ofb
mchfmch or betﬁer can beachiey s:d with 3 surfuce mmh 1) 3, Lm,r,_

. onén f&
.49 mm’e'“ 23 eﬁr;:ggnf:;“ S
Efwﬁ manuf;mmm?g Hotects, and

o, @ r’lmpmves cost effectiveness.
3%

?9

s‘ml and iren. Compressmg z)r” the me{al powdu into thr. pm 1o be made ia dene using accmatef

formed dies and punches in specisl types of hydraulic or mechanics! presses. The ‘gresn’

compressed pisces are then sintered in an atmousphers controlied fumace ot high lemperatarss,
causing the metal powder particles 1o be bonded topether melallnrgiostly. A subsequent sixiug or
coining operation and supplementary heat trestments may be eoployed. The physical properties of
the final producs are comparable to these of cast or wrought products of the same composition, if
the parts ase prcessed to provide high density. A lower deasity Wtii revult in lower physical

properties. The advantages of powder metalhugy ave {21

»  parts requiting irregular curves, ecceniic, radial projections, or recesses often can

be produced only by powder metalluegy,
s parte that require irveguler holes, key ways, flat sides, splines or square holes that
are not easily machined, can usually be made by this process,

% Institute of ddvanced Mamyfachoing Sciences, bre. Page 4
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Low Cost and Acile Manufacturing of Firearms Report number 300-695-301

e tapers and counter bores are easily produced,

s axial projections can be formed but the permissible size depends on if the powder
will flow into the die recesses, »

+ slots grooves, blind holes, and recesses of varied depth are also obtainable,

e ‘the process provides close dimensional tolerances, minimal machining, good
surface finish, and excellent part 16 part reproducibility for modetate to high
volume part production.

The limiting factors in the powder metal processes are;

¢ features should be avoided that result in tooling with thin sections or sharp inside

coTners,
e multiple axial projections result in complex tooling and there are 1m1tat1qn son ﬁig
number which can be formed, Bt ﬂ;.\

RISy
b

o ndercuts, cross holes and re-entrant angles cannot be moldﬁi aﬁ@ therefo : "gmgt}ust 3
f ] i .5(2

be machined after sintering,
o folerances in diameter usually cannot be held clos
in length are limited to 6.003 inch, %

'T:fo\—y

¢ ﬂx‘ﬂ
(PN
VR

5
Bt
e

L

N

e,
e
&

4. Forging and Forming: 2L s
. ror .:' o )

The process. of hot wm'kmg mﬁgals %%as long ﬁ;;cn_ bad tu;ﬁnburﬂ strength, toughness, relisbility,
and the highest quahgy e & wxd;& variety of gﬂdu@&"n‘ﬁ‘ oday, these characteristics assume even
greater imporiange ‘.s@pf:m’[}gxg isalpc;taturegrﬁoads, and stresses incresse, and as reliability and
iaug}.nes§ @eccma‘gnoi‘@ga%ﬁcncal ‘éIhe Hlidiicts are being designed with forged components that
cag, }g:co triidate ti@c hrghast possible loads and stresses. Recent advances in forging technology
FEhi: 3 ~th g;p ,ggf p@vmusiy ‘unforpeable” materdals have greatly increased the range of
,;w{provcmw avaﬂablé’ %n forgings. Economically, forged products are becoming even mose
@ attractwsﬁgbecguse of their inherent superior reliability, improved tolerance capabilities, and the
" g}le;‘; %szmenc:y with which forgings iy be machined and further processed by automated
3{’ méthiods,

I-'Qt.

The manufacture of forged products is fundamentally a process of forming metal, under impact or
pressure, o economically produce a desired shape with improved mechapical properties. Metallic
components can be forged and formed to 2 requited shape. The particular forging method and
equipment used in a given instance is dependent on factors such as the quantity of paris to be
produced, the characteristics .of the materjal, and the configuration to be forged. Forging, relative
to other metal working processes, results in metalhurgically sound, uniform, and stable products
that will have optimum properties as operating components after processing and assembly. This
process is the fine blend of art and science, requiring many critical decisions far in advance of
production, Some of the important factors which are to be considered to reduce the forging costs

are:

® part conﬁguraﬁon and tolerances of the forged product,

% Institute of ddvanced Marnufacturing Sciences, Inc. Page 5
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® material and forging stock selection,
s applicable specifications,

¢ weight of the forged part,

® quantity to be produced,

e mechanical properties, and -

»  design of the forging dies.

Literature search reveals that powder forging (P/F) may be a practical manufacturing technology
for fircarm component production {3]. The technical and evonomie feasibility of manufactiring
thirty small-caliber weapon components by powder forging has been addressed in the literature
and several components were identified as promising candidate. Literature search also reveals
that radial forging of tubes with compound angle dies and precision rotary forging may also be &
candidate process for cost-effective gun barrel manufacturing [4, 5]. :

i-Solid Forming (SSF):

8. Die Casting ~ Sem

Most metal parts are manufactred by either fully liguid (egi castxftg) or fijl
forging) processes. Semi-Solid Fouming (SSF) mcorgomi‘ lemhts of Hoth cast%ﬁg and forgmg
for the manufacture of near-net-shape dxscretex pomds] Thig Hcess: Capl[&éhZES on thixotrapy, 4
physzca! state wherem a golid matermi bf’haves; hhe 3 Qm&,whem%shear fgrce is apph*’d The

»»»»»»

materials pmduced by g@vﬁdax gaetaﬁmgy ar fg rayjmmng methods. Thls feedstock, usudiiy, in
biliet form, is then heg’fed to 2 te:tgperatpre héﬁw&cn its solidus and Houidus and formed in dies 1o
make neax;—net—sfr e i’%};?.

z;’t‘firfgéisradrt}y ﬁﬁF I’f«g’ve higher struammi integrity than castmgs yefcan be produced at lower
O ! cost lhaﬁa c&gmg; he SSF process is capable of producing parts which are essentially free of
?ga pormxt}%ﬁﬁsqmzmpd with conventional high pressure die casting. SSF parts, therefore, can be heat-
y%kcategzﬁé develop property levels similar to those of permanent mold castings, but at lower cost.
’? I Eoimparison to forgings and parly siachined fom weuaght produds, properiies are equivalent,
,,,g;n' but costs are Jower since fewer manufacturing steps are required.

The' applications of this process are: still Binited for a variety of reasons, including sparse
availability and limited selection of feedstock, lack of malerial ‘property and process
specifications, and lack of appropriate process models. As with any new technology, the
implementation of 8SF as an accepted industrial process is hindered by the risks involved in
purchasing equipment, training personnel, and properly applying the technology.

6. Conveniional/High Speed Machinings

Conventionsl Machining represents a significant sepment of the total cost of gun components
productien. In geperal, the conventional machining methods for manufacturing gun paris seem to
be uneconomical. Abrasive machining processes such as grinding (stock removal operation) can

Institute of Advanced Manufacturing Sciences, Ine. Page 6
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be more coonomically performed than the reore comventional means of tuming or milling. The
two largast fields for abrasive machining e the production of flat surfaces and form grinding
from the solids forging, bar stock or hollow cylindrical ftems.

it seems worth while to seplace conventional machining through high speed machining
technology for machining component st faster vates, The process can reduce machining thues by
up to 50% with overall improved performance.

.. Electrochemical Machiving:

The technical search reveals that a research program was conducted to advance high pecformanes
pun bamel techuology by developing en elecirovhemical machining process for rifling high
performance barel lner materials {61 A total of fifieen eloctrolytes and SIS
clectrochemival wachining porameters were  evalusted  in conducting el»ftﬁ»pcmmzw
machinability studies on iron-nickel-base, nicke! hase, and cobait base sxg;tvmi}u&f il of
refractory alloys of columbium, molybdenun, tantatur, and tungsten, Falr matenals{ fgéﬁa?
Y3103, CG-27, and alloy 718) were sefected for eiectmchamwaésmﬂmv azui,?%abn- 51 ’m}g
valiber 220-Swifk barrel liners. The tifle liners wers umﬂated mim:na iy aé‘id a.,amﬁ le@lmm outer
barrel jackets using a drawing process, thos pmducmb, ;n\zi%m d C(tmposué;e% hartdls ™A, total of
twelve test barrels representing the four Hner mgﬁ:’ﬁéb ari iﬁ%&wﬁ%}m mgrials (H-11, A-286,
and Pyromet X-15) were fabricated, Hgé:wmsuits of this prqgrasri wicated that eleetrochemical
machiping 5 a feasible process,f ‘:Eb@ﬁgﬂng hibh quuhiy and Jow cost riffing, and thal
extrapofation of this process w”ggug _calzbe,ré Qppegrs fc;at:;%ziﬂ

1\? nn 3 S }(\

i

3:»’

tectric discharge machiniag has not been used in the past for
kcbﬁjﬁ«logs* Alsa it dovs ot seem 1o be an econondenl candidate process for

5 rzm mm};ﬁomms ERbfacnuring,

5
gﬁf Astembly Techuologies:

g5t

in today's competitive marketplace, the taditional, sequential approach to produet development
simply can't keep pace. To ensure products assermble and work the first time, momtfacturers
recognize the need to fully integrate design and mysnufacturing activides carly in the development
provess. Assembly technology is aimed at the set-up, comirol, and monitoring of assembly

systems gnd related problems.

Al present, this technology is being extensively wsed in electronic and packeging industies,
However, assembly technology is constantly being developed, refined and researched to provide
the most cost-effective and effivient solutions o off the manufacturing problems. Dinven by
incveasing demands for betrer quality, faster production and sunimum running costs, innovations
are congtanily being devised, tested and deployed throughout the mumufacturng world, The
desipniers can easily evaluste and modify muitiple jterations throughout the design process,
regulting in shorter menuficturing cycles, accelerating time-to-market, and sharpening the

Page 7
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company's competitive edge. Using >asssmb-§y technology approach, full integration of all
component and system technologies to form a selfcomained system capable of grovess contiod,
configuration management, rapid product changeover, ete. is possﬁa!e in the plant thus, reducing
costs.

PRODUCT COMPONENTS AND THEIR COST

The M/710 consists of the following cormponents together with their pertion of the overall cost of
the product,

Stock 35.9% of the cost
Barel & Receiver assembly 25.4% of the cost
Bolt assembly 145% of the cost
Magazine ' 0% of the tost
Trigger assembly 7 6% of zhe cat
| Mizcellaneous components X {)‘3/ Qé-ﬁfé w'%;‘

(’ UN*-‘?T()CK

5 %‘.’,&“ ﬂ’ﬁ‘%h cam controlled
-:imt of handvvork. in potishing

Walnut tas&:m black wajz:g,ﬁ, snd éﬂher walm&:‘ x%agi& aaﬁﬁ’z brown heartwoad and light sdpwnod
ring. Some ather sto&;iéhbsds shbitzd@»m’&fﬂi@&zoaﬁ‘mapi and madrone. The cost may vary with
different type abd g ﬁaﬁ (té-.» gt {;}‘, cisils selected. It will be appropriste for TAMS and
ERC’?\&M _5 Eﬁ"giﬂ”ﬁ 3 wsﬂ ‘Eim Re mnvtzm ﬁmw {,omwany Inc 3 piam and obssrve and

g H musﬁ;}}f % cost of 2 wainut gun-stock I3 the raw material; thers may not be much that ca be
“’&?ﬁﬂ@‘_:_i‘f reduce the cost. The injection molded synthetic stock is known o be much less costly
than walnuty however, #t may not be 25 salable as the guns with haditions? wabing siogk,

BARREL AND RECEIVER ASSEMBLY

Barrel:

The barrel is the longest lead-time item, laking approximalely six weeks, It is rotary forged,
incheding the rifiing. To our knowledge this is the begt method for manufacturing gun basrels. It
certaindy adds value and quality to the product in one study, new and efficient metal-shaping
proceduree for the fabrication of gun barrels were svaluated [7]. The materals considered were
Incone] 718, Vasco-dot M-A{CVM), and a cobalt-base alloy in powder form, Gun drilling, UM
stem drilling, bot plercing and extrusion, and filled-billet extrusion were evaluated for tube
fabrication hefore subsequent precision rotary swaging of the riffing. Gun drilling of these alloys
veas the most ceonomical mbe fabrication procedure. The filled-billet technique 18 most amenable
to consolidation-tube fabrication from powdered alloys. Precision rotary-swaging was evaluated

Tnstituse of Advanced Marmyfocturing Sciences. Ing. Page 8
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for rifting the tubes and for detenmining the feasibility of combined rifling and chambering dwing
swaging. In another study {%], hot extrusion/oold swaging production sequence has also been
enployed in barrel manufacturs,

Receiver Assembly:

The seceiver is a part machined from steel bar stock with an ultimate tensile stength of 180-ksi.
This part has 3 large number of machined festures that are critical to the operation of the rifle.
Machintug operstions include drilling, milling and bromching. The 180-ksi strength is only
needed st the barrel end of this component. If the receiver can be redesigned at the barrel entdy
then, it may be possible to eliminate a large portion of the time consuming machining opertions
on this part by replacing it with 1 “Semi Solid Formed (S8F)” component. Az mentioned earlier,
S‘?F is @ diewasung techmqm &u i3 used o rspkace aimnmum fmgmgs ig ;mimmﬁ;w

;.n::en poss;bﬁy pms': m mm st a}ummum Mdy

BOLT ASSEMBLY o
The bolt assembly primarily consists of sorew mdthine pedls. “Fhg bisiness G .znd ihe firing pin
' 155 mpjasg t!x(, bﬂd}?m@z the handie with one SSF

CONCLUSIONS v
The gun-siock, as the most expensive sub-ussembly, should be the primery subject of stiention.
We need to review the present manufasturing methods before we can come up with any
" suggestions. If we can reduce the cost of 2 gun-steck by 1/37rd, we will be well on our way to
achieving our goal of thirty percent (30%) overall cost reduction,

The second most expensive item is the bamelireceiver assembly, We suggest leaving the basrel
alone; however, the receiver vould be redesigned for manufacturs by S8F technology. We should
consider High-Speed Machining methuds in order o muinimize the cost of machining the 83
regRiver,

The boit assembly is the third most expensive component. We may be able to gain s fw
percentage points by semi-solid forming the bolt, integral with the handle,

Institite of ddvanced Marngfacturing Scienees, Jne,
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APPENDIX -1

REMINGTON ARMS COMPANY, INC. ASSOCIATES:

» Jim Ronkainen
s William James
s Marlin Jiranck, I
s Derek Watkins
¢ Dave Findlay

IAMS/(ERC/NSM) Engineers:
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Low Cost and Agile Manufacturing of Firéarms

Report No. 300-655-301

December 12, 1997

EXECUTIVE SUMMARY

Under contract with Remingion Armis Company, inc., Machining Xcellence™ Division of the
Institute of Advanced Manufacturing Sciences, Ine. (IAMS) conducted a technical search Fé,r
selecting cost-effective candidate processes for agile: manufacturing of firesrm componmis undeix
M/710 program. IAMS’ Machinjog Xcellence Division partnered with the anﬁeenng' Resﬂarcir% -
Center for Net Shape Manufactaring (ERC/NSM) at the Ohio Stgg’;é ‘va&rsxw “{OSW}‘&:p s it
Cohimbus, Ohio for this investigation. ERC/NSM has been candq?mg c’g;:traci ¥ ;;.caré?; for ovel
cleven years in-manufasturing: of discrete parts o net mggear—q& duneasmns bﬁwﬁ of die-

casting, polymer processing, sheet and billet fomnpg,&’ £ 3 i:f
3‘ o)

A‘“%rs Company, Inc, KY¥ on

OBJECTIVES @F.‘:‘ ) ;»’iz‘?l(}i’

‘F ’w e';
AByam oi’,gng“%nsaﬁ {ﬂm from IAMS and another from ERC/MSM) visited the Remington Arms
"ﬁ%’?iﬁweﬂ the project and program objectives, and held discussions with the
cxates abnnr major components and vubﬂystems of the gun and the required physical

%' Ccm;f%y
A § B55
and qus Anichl properties nf ndividual part, The engineers’ objectives were:

\n’

‘1...
-.§f

to conduct a techaical search for vativus maunlaciuring processes which will Tower the
manufacturing costs than the current product. The target is 30% lower production cost,

to recommend candidate processes for & “build to order” production technology rather than
“build to stock’. The production volume will range from 25,000 to 250,000 units aunually.

CONCLUSIONS

The objectives of this project have condlicting goals. The present technology for building rifles
has been fine-tuned through leng experience and competitive pressures.  Lower eosts fend to
favor mass production techaologies. To achieve 30% cost reduction, we may bave to forgo more

agile “build to order” methods.

Institute of Advanced Manufacturing Scienres, Tne, Page 1

BYD0366

Confidential - SubjectBQBBE&?:%@!ﬂ%%ogg%l



' BARBER -2.2.130000042

. : 1111 Edison Drive :
Institute of f\dva.n_ced Cincinnati, Ohio 45216-2265%
Manufacturing Scences, Ine. TEL. (513) 948-2000
An Edison Technology Center Fax {513) 948-2109

02/27/98

M, James W. Ronkainen,

Project Manager

Remington Arms Company, Inz,

Research and Technology Development Center
315 West Ring Road, Elizabethtown, KY 42761

Dear Jim,

I am sending you 2 copy of our final repost for the Phase 2 of thé:@ro_;ectﬂi,ow (‘3 t @d Agﬂe
Manufacturing of Fircarms”. This state-of-the-art z:ep@xﬁmprovféi%s infélmationebut four
selective manufacturing processes for low cost gpet ‘ngﬂe rﬁ&;:ﬁfizcjmﬁqg of Hiparm COmponents.
This completes the deliverable for Phase 2, We hbpa thas thig gepof‘m{gwdes all the information
you need in the most accessible formugs o"Ssh hlgv &g‘am ycmr cemmems are welcome, é
i o
‘Remington Ayms C‘:)m;wx In%es Bisiness gs im}jﬁiﬁ'&m to- us and we believe that there are
opportunities Vv!l§f‘e e}iAMSJ& engmebfgg wgy help in providing technical solutions and
recommeudmons m zfégﬁﬁfe the'fe}}mdﬁcmﬁy and enhance the competitiveness of husiness
e sy |
i “if you haé:c ﬁny further comments of questions; please comtact me ol (513) 948-2004 or Mike
Fe gwa&zm

Sincerely YOurs,

%{ 73

Anil K. Srivastava ,
Machining Technology Engineer, Cutting Technology

BTRO2867
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NE] NUFACT iﬁﬁ“?(‘ PROCESSES FOR LOW COST AND AGILE
MANUI‘ A(.“l URING OF FIREARM COMPONENTS:

The following recommendstions of manufachuring processes for robust, Jow cost and agile
manufactiring of firearm components are made:

1. The pun-stock, as the most expensive sub-assembly, should be the primary subject of
attention. Cther similar operations weditionally use lots of manual labor. It is possible to
replace that labor with modem CNC equipment that is custom built. JAMS ABERCANEM)Y s
enginetrs need 1o review the present manufachuring methods before they can come up with
any suggestions for modifying the exisling process. If the cost of manufacturing pun stock i

reduced by 1/3°rd, the goal of 30% overall cost reduction will alse be fulfilied the same tmie»
{?f"\l'
?;u

2. The barrelfreceiver assembly is the second most expensive item. Thc gm*{;armi *E;hoﬁﬁf bRE" T g
manyfactured by redinl forging. Remington Amng Cump&myr ‘ ¥ abs i.g ‘a’ire‘@y‘ s¥
employing this manufactiring process. The receiver enuld by acmre hv
semi~solid forming (885} techmiog} High“aikﬁd mwhzmng
the cont of machining the S8F receiver. o 3

; i
_ggﬁmpanmtf The company may be able to gain

3.
& bgﬂt;zmmzml with the handle.
j 4, e, 15,2 : vjy employing powder metal if:thﬂgk;gy snd should
/ ’u” : ":.g { Firion GHiECtive ways, if pussible,

gh‘kﬁmmgmn*@ ahs ngnp«my Inc is presendy employing mmentmndl machiniing, it is
rt:w?ﬂmmded zh%t high speed machining (FISM) should be potentially applied to sll

8
; macgfned gomponents.
ﬁ-

ﬁswmiﬂy technology seems to play an importast vole i reducing the oversll cost of MY7HD
Rifle Program.

. Investment casting is, probably, too slow and the resulting product may not be sirong enough.

. Technical search has shown ECM to be'an economical candidate process for manufachning
firearm compenents. However, ECM does not seem to be cost-effective. This manufacturing

process sleo seems o be too slow,

. The design changes will be needed if the suggested new processes are to be implemented,
Thus, the in-depth. cost analysis of selected new procssses will require more time and i inpul

from associate staff

Page 2
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INTRODUCTION

Remington Anms Company, Inc.’s restarch and development division located in Elizabethtoven,
Kentucky is involtved in designing various gun and rifle parts which are manufactuced and finally
assembled in Remington Arms Company, lnc., New York division. The company has started 2
new M/710 Rifle Program for the year 1998, During our visit to the company, we learned during
our distussions with Remington Anns Company, Inc.‘s associates, speciafly, with Mr. Jim
Ronkainen that the compeny is Jooking for emerging technologies and robust processes for agile
manufacturing for & “build to order® production sysiem for production volumes from 25,000 to
250,060 vnits anmually, The emphasis is on the selsction of processes which will reduce the
. overall manufacturing costs by thirty percent,

IAMS’ and ERC/NSM’s engineers have conducted a ifzahmcai search. Thiz report pfeseﬂis *ﬁ‘e
candtdaie processps for cnsi-affectw« ma:mfwwmsz ef izrw:m campunanm imd is’* i

ﬁream; components.

i I'Qv.'g;sggg;@_ﬁ:astings:

: <0mpamas mjacuon ma}@}!}‘eci‘ﬁa an repmdtsgfgzhle% 'gi Br plast;c paﬁem& in machmeci m}u,m.m
& sahd mu cés of 1 mac eriy ceramics mm whu,h 4 wzd@ range (yf

c amz,wrzié“é by {2}

_‘4;5»"4§3’?w ﬁ» x

R

aveids expensive assemblies of lnexpensive sub-compenents,

achieves close wlerances and fine finishes Inexpensively,

employs Jess expensive touling than die casting,

allows inexpensive changes of design and alloy,

permits near or foll wet shape ss-cast,

guicker, from part inesption o production; typically ten weeks,

quality of compongents,

fully dense structure affordy full mechanical properties , unlike pomus powider

medal,
process i5 capable of providing tolerances of 0.003 inch/finch or better, and {25

RMS.

The compunies are employing the most modern of manufzcturing and high tech methods 1o
consiantly improve the quality and economy of their vutput of investment cast componsnts. High
tech is being applied to simplify and speed the transfer of engineering data and o rapid prototype
castings or injection molds. Modem UNC equipment is able to produce higher quality injection

Page 3
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molds in less time. In-house advanced processes can produce sven higher guslity, lighter,
stronger, snd thinner castings than ever hefore.

2. Powder/Metal Injection Melding:

Components made from wrought or cast materials usuatly require multiple secondary finishing
operations which increase the munufacturing cost. Powder injection molding (PIM) is & cost
effective process for complex shape munufacturing metal components that efiminates secondary
operations by combining the net shape and mass productioh features of plastic injection molding .
and the efficient material utilization of powder metalhurgy. Very fino metal powder, combined
with binder material, is injected into 2 die. Partis ejected, the binder is melied or dissobeed, and
vacuum sinfered, resuling in a part 94-99% of theoretical density. Prmarily ferrous sz} fnys @:L

mpoided,

vulama pmd‘ucmm of smaﬂ sine pam: ?IM has rwt beep izse::i e*{tensi%% for 3ai§ger p\é:w- 3
part 1o the need for process simulation toels relating te mold é&sign ?qf: mias*mwgfof 0.003
inch/inch or better can be achieved with « surface finish m‘;”%@l{MS»,Lﬂemfgge seartth rEveals that
pastsin g qumnty 1{1 OE}{} and up can bz, ;)mduemi‘zmng il ¥ if@hmiagy witip a normal lead tie

for, prass ixr?ducn‘@zgof paris that are difficult to

T

o Of tbe PIM molding processes for small

form or machmf: by convemmmi; §
component production: i ;% 3 g
% reghmed’ mfr‘};pmm; wezg,hé

#; mg;;easeaﬁfﬁiﬁmcym 3, g

f\)

"fﬁi ?HNZE‘ s

;, Tha: %g ;W‘i der M 1
wf}:éa}.‘;,mrgmmﬁmgv is the process whereby metal parts in lmge quantities can be made by
gompréssmg and sintering various powdursd metuds such oy brass, bronze, aluminum, tainjess

stee); and fron. Compressing of the metal powder into the part to be made i3 done asing accurately
formed dies and punches in special types of hydravlic or mechanical presses. The “green’
compressed pieces are then sintered in an atmosphere controlled furnace ot high termperstures,
causing the metal powder particles to be bonded together metallurgioally. A subsequent sizing or
coining operation and supplementary heat treatments may be employed. The physical properties of
the final product are comparable to thuse of vast ar wronght products of the same composition, if
the party are processed to provide hinh density. A lower density will result in lower physicst

properties. The adventages of powder metallurgy e {2}

» parts requiring irrepular curves, eccentrie, vadial projections, or recesses ofitn can
be produced only by powder metalhagy,

s parts that require irregular holes, key ways, fiat sides, splines of square boles tha
are not easily machined, osn vsually be made by this provess,
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w  tapers and counter bures are eastly produced,

¢ axial projections can be formed but the permissible size depends on if the powder
wifl Bow into the die tacesses,

s slots grooves, blind holes, and recesses of varied depth are alse obtainable,

¢ the process provides close dimensional tolerances, minimal machining, good
surface finish, and excellent part 1o p'zrt reproducibility for moderate to high
volume part production.

The Limiting factors in the powder metal processes are:

¢ features should be avoided that result in tocling with thin sections or sharp inside

COInRTs, o
» multiple axial projsetions result in complex molmg and thers are hmzmtmﬂs on fiif
nmber which can be formed, #%y lT‘k“::

¢ undercuts, crosa holes and re-entrant anples cannot be mold;:é azg;i thess om;nus‘é,fj 25
be machined after sintering, ; g, g

+ tolerances in diameter usually cannot be bel
in length are fimited #0005 inch. %

4. Forviog and Forming:

e

The prorem of hot workm& m»zi,ai }}ag iong%;;c

sed toreng iare sirength, toughness, reliability,
”Tmidy, 1E3€53 Limmx,tz,nﬁ{w assuine even

Jle Iveds and stresses. Rem,ns advances in forgmg tﬁchnuiegv

45 ‘f»;)f p;ev;eusiy ‘unforpeable™ muteriads bave greatly increased the range of
! pmpem%s : nlabf‘zwin forgings. Econmmcaﬁy, forged products sre becoming sven mpre
o L awrtmc,tng%f< hmzmss of their inherent superior reliability, improved tolerance capabilities, and the
-'* fﬁc;enev with which forgings may be maclned and fiuther precessed by sutomated

presauw, to manammaﬂy pwduce 2 daszrﬂd shapc min zmpmv&d mechanical propc:mss, ’&iet,,aﬂm
components can be forged and formed 1o a reguived shape. The particuler forging method and
equipment used in a given instance js dependent on factors such as the guaniity of parts to be
produced, the characteristics of the material, and the configuration to be forged. Forging, relative
to other metal working processes, results In metallurgicatly sound, uniform, and stable products
that will have optimum prapertics as operaling compunenty alter processing snd assembly. This
process is the fine blend of art and sclence, requiring many eritival decisions far in advance of
production. Some of the importent fctors which are to be cunsidered to reduce the forging costs
are;

« part confipurstion and tolerances of the forged product,

Institute of Advanced Mamyacturing Sciences, Ine. Page §
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maierial and forging stock selection,
applicable specifications,

weight of the forged part,

guantity te be produced,
miechanical properties; and

design of the forging dies.

% & B8 & & o

Literaturs search reveals that powder forging (P/F) may be a practical manufacturing technology
for firearm component produection {3} The technical and economic feasibifity of manufacturing:
thirty small-caliber weapon components by powder forging has been addressed in the literature
and several components were identified as promising candidate. Literatwre search also reveals
that radial forging of tubes with compound angle dies and precision rotary forging may aleo be'a
candidate process for cost-effective gun barrel manufacturmg 4,5} . Wik

5._Die Casting — Semi-Solid Forming { Sﬂ:

Most metal parts are manufactured by either fully liquid (e gné;t,astmg} or fui 39 1d (eg ,l
forping) processes. Semi-Solid Forming (85F) xncomgrafé&zjemems of bo& c‘astmgé‘,azf forging
for the manfacture of near-net-shape. dxscrete gaf&s Thaz?rmass mpﬁa!m@s on thixotropy, a

physical state wherein a solid materjal behavss dike 2 ﬂmd whe%'#“‘ ear force is applied.. The
S8F process requires 2 xmn»dendntxg ecdsﬁm}\ w}}u,]kan be ;.}}'c)duced by applying mechanical or
electromechanical stiing durm é%}cy sohch;? caﬁon at, W;:oﬂtmlled rate, or from fine grained
materials produced by ggwﬁcr mctaﬁmgy or §pragid ‘iimg methods. This feedstock, uvsually, in
billet form, is then hf;afed to f tempemg;re bgﬁveen sts solidus and Hquidus and formed in dies to

A
make neagfz :rgt fhg{;;&a xiarfgs 4\
ﬁat%&” dfiped g gye higher structural integrity than castings, vet can be produced at Iower
{3\;  cost th forgmgs he S8F process is capable of producing parts which are essentially free of
% porositylssciiated with conventional high pressure die casting. SSF parts, therefore, can be heat-
; f&f@&teq‘ffa develop properly levels similar to those of permanent mold castings, but at fower cost.
""3 Iet tiimparison to forgings and parts muchined from wrought produts, properties are equivalent,
" butcosts are lower since fewer manufacturing steps are required.

e

The applications of this process are still limited for a variety of reasons, including sparse
availability and limited selection of feedsiock, lack of material property and process
specifications, and lack of appropriate process mwodels. As with any new techuology, the
implementation of SSF as an accepted industrial process is hindered by the risks involved in
purchasing equipment, training personnel, and properly applying the technology.

6. Conventional/Flich Speed Machining:

Conventional Machining represents a significant segment of the total cost of gun components
production. In general, the conventional machining methods for manufacturing gun paris seem to
be uneconomical. Abrasive machining processes such as grinding (stock removal operation) can

Institute of Advanced Marafacturing Sciences, Inc. Pape'6
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be more economically performed thay the more conventinal means of taming or milling. The
twe largest fields for abrasive mechining are the production of flat surfaces and form prinding
from the solids forging, bar stock or hollow cylindrical itema. ‘

it seems worth while o replace conventiondd mechining thwough high speed machining
technology for machining component al faster rtes. The process can reduce machining times by
up to 50% with overall improved performance, :

§. . Electrochemieal Machining:

The technical search seveals that a resesrch program was conducted to advance high performance

gun barrel technology by developing sn electrochemical machining peocsss for rifling high
performance barel liner msterizls [6] A& total of  fifteen elsctrolytes and RIS
clectrochemical machining parameters were evaluated in  condusting eleot Quhemmi;i
machinability studies on ircnnickel-bass, nickel base, and cobali base eupﬁxallﬁ}%* “and ol o 53
refractory alloys of columbium, molybdenurm, tantalun, and tungsten, B m;zwna}s (ff:§63¢3 i e
VM-~103, CG-27, and afloy 718) were selected for Eﬁieetmchamma}*imng ancf&zbm;ﬁzﬁn mip Pl
caliber 220-8wifl barrel tiners, Therifle liners were insulated extqm!ly aiid asq“xﬁgble:d"inio outer

barrel jackets using & deawing process, thus pruducm%,msu{ igd uﬁmposxtc‘h;st baméis"& total of

twelve test barrels representing the four liner magsiidls ari:i '}fm\ aciet mafc; ials (H-11, A-286,
and Pyiomet X 15} were ﬁabmaﬁa&. The resulls of thig pmgram ‘mizwmi ihat glectrochemival

......

Hhtnin; high quaiacg and Jow cost rifling, and that

extrapolation {1f ihza proceas m%rg

o rifle ccnj}aﬁanw mé{?&fmﬁurmo
é? b
gﬁn Aggbﬁnhiv Technolamies:

In today's competitive marketplace, the traditional, sequential spproach to product development
simpiy can"t kef:p pace, 'i‘n atiibisd ;}mducts asepmbie and work ths first thoe, menufacturers

pmc.eas. Ass&m&y technaiugy is aimed at the ae‘z-up, comm}, and muonitosing of assembly
systems and related problens.

Al present, this technology Is being exonsively wsed in slectronic and packaging industries,
However, assernbly technolopy is constantly being developed, sefined and researched to provide
the most cost-effective and efficient solutions @ all the musufacturing problems. Driven by
increasing demands for beser guality, faster production and minimum ranning costs, innovations
are ponstantly being devised, tested sl deployed throughout the munufscturing world, The
designers can easily evaluate and modify multiple iterations thwonghout the design process,
resulting in shorter manufacturing cycles, accelerating time-fo-markel, and charpening the

Institute of Advanced Mormfocturing Sciences, Inc. Page 7
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company's competitive edge. Using assembly. technology approach, fill integration of all
component and sysiem technologies to form a self-contained system capable of process control
configuration management, rapid product changeover, efe. is possible in the plant thus, reducing

costs,
E’RODEJCT COMPONENTS AND THEIR COST

The M/710 consists of the following components together with their portion of the overalt cost of
the product. '

Stock ‘ 35.9% of the cost
Barrel & Receiver assembly 25.4% of the cost
Bolt assembly 14.5% of the cost

Magazine 9.0% of the cost

Trigger assembly 7.6% of the cost

Miscellaneous components 8.6% of thiE‘cosh,
SN ‘:?%

GUNSTOCK

The gun-siock is the most expensive compc:rm‘f%f of ti‘%
equipment is used to perform most of thf; machm;ng there is ﬁuta &}sx of handwork in pnhs!ung
and fitting. The traditional matenau-&* xvalnﬁi{amﬁ‘ wfruch mci;:des claro walnut, American biack
walnut, eastern black wairygi i;ad ci‘ihcr waimf; waqu, wiﬁi brown heartwood and Hght sapwood
ring. Some other btopk.wéoés n‘iﬁu&éﬁmyrﬁe sgqroa&”‘—‘maple and madrone. The cest may vary with
different type az;?j g:’“* e ofxcgamﬁgtmx}g w&r&ﬁs selected. It will be appropriate for JAMS® and
ERC!NSM,},@ sngxge:a Foisit the Rlémmgion Arms Company, Inc’s plant and observe and
ss;gg;%glze‘ﬁgdﬁ and; @vehg;step of the manufacturing process for gun-stocks before commg up with

ﬁsﬁggesﬁg {or 1?»‘1@"" verbsems

¥
e

i

'?..
; { most, # théost of & walnut pun-stock is the raw material; there may not be much that can be
f?e&;ﬂ ;&‘reduce the cost, The injection molded synthetic stock is known to be much less cosﬂy
1h£m walnut; however, it may not be as salable as the guns with traditional walnut stuuk

BARREL AND RECEIVER ASSEMBLY

Barrel:
The barrel is the longest lead-time item, taking approximately six wcei(s It is rotary forped,

including the rifling. To our knowledge this is the best method for manufacturing gun barrels. It
certainly adds value and quality to the product. In one study, new and efficient metal-shaping
procedures for the fabrication of gun barrels were evaluated {7). The materials considered were
Inconel 718, Vasco-Jet M-A{CVM), and a cobalt-base alloy in powder form. Gun deilling, ECM
stem drilling, hot piercing and extrusion, and filled-billet extrusion were evaluated for tube
fabrication before subsequent precision rotary swaging of the rifling. Gun drilling of these alloys -
was the most economical tube fabrication procedure. The filled-billet technique is most amenable
to consclidation-tube fabrication from powdered alloys. Precision rotary-swaging was evaluated

% Tustitute of Advanced Manufacturing Sciences, Inc. Page 8
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for rifling the tubes and for determining the feasibility of combinéd rifling and chamﬁaring duging
swaging. In another siudy [8], hot extrusion/cold swaging production sequence has also been
employed in barrel manufacture,

Receiver Assembly:

“The receiver is a part machined from stee} bar stock with an ultimate {ensile strength of 150-ksi.
This part has a large number of machined features that ate critical to the operation of the riffe.
Machining operations include drlling, milling and broaching. The 180-ksi strength iz only
needed at the barre! end of this component. If the receiver can be redesigned at the barrel end;
ther, it may be possible to eliminate a large portion of the time consuming machining operations
on this part by replacing it with a “Semi Solid Formed (S8F)” component. As mentioned carlier,
S8F is a die-casting technique that i5 used to replace aluminum forgings in automotive
applications. Typically an SSF part will have approximately 85% of the strength.of an idenm’i’;ii
forgmg The adv:«mtaga of Ihe SS}' paut over fmgmg is that it can be net shape or nearjxgt shap‘%

insert ;mss;biy press ﬁt into an abominom body

BOLT ASSEMBLY T, ,

The bolt assernbly primarily consists of screw m@;ekme parif{ "lf}:s bﬁ{;masq epd and the firing pin
need to be steel; however, if may be pﬁSSlbiﬁ 1o, rsplaﬁﬁ the body“égd the handle with ope S8F
cc»mpanant 7 /

MAGAZINE i :
j The magazine igg shget megd ﬁampmg augf‘va xew die cast components. It may be possible to
xeplace mwzth a ml:w ﬁg&éﬂ 8 ﬂm piéé%” injectwn molding. If ig difficult to foresee that there

o crbial

¢

S u’E ’,;rw‘_ \ :':,' 1 W
"“23"" J’ 32?

¥ TRIGGSER MSE?meY
% The tgler agsembiy consists of powder metal and stampediblanked parts. The trigger guard s

5
, é%h qgg‘;glﬁvluminmn. This is the least costly portion of the product.

CONCLUSIONS

The gun-stock, 83 the most expensive sub-assembly, should be the primary subject of attention.
We need to review the present manufacturing methods before we can come up with any
suggestions. If we can reduce the cost of a gun-stock by 1/3’rd, we will be well on our way to
achieving our goal of thirty percent (30%}) overall cost reduction,

The second most expensive item is the barrel/receiver assembly. We suggest leaving the barrel
alone; however, the receiver could be redesigned for manufacture by SSF technology. We should
consider High-Spzed Machining methods in order to minimize the cost of machining the SSF

receiver.

The bolt assembly is the third most expensive component. We may be able to gain a few
percentage points by semi-solid forming the bolt, integral with the handle.

Institute of Advanced Manyfacturing Sciences; Inc. Page 9
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. /«w ) . ' 1311 Edison Drive

4N - o . . Edison Drive .
T fnstitute of ddvanced Cineinnati, Chio $5216-2265
NIy Manufcturing Sdences Ine - - : TRL. {513} S48 2008
& 4 4 An Edison Technology Certer e (513} 18
Y & : o T Fax {513) 248-2169

December 15,1997 * e ,
Mr, James WoRonKaineh, ~° % o o« . 0 oL

Project Manager ~ s S

Remington Arms Company, Inc. '

Reseaschand Technology Developmient Cf:ntcr

318 West Ring Road, Efizabethtown, £Y 4270

Dear Jin,

WA ’

M'mufacturmg of Firearms” by now, The fnvoive for PLM& i csf the fos cﬁ wag;*y\nt m w}f X ;gum b
the report. The inveice (Inyvoice # 011745 with an amount of %3 e D@im’ Phie 2. r‘e itanhes
herewith, As Dr. Mud suggested and T bave already mmmumcam{i to ycu” we wﬁi gt 33’1 to mest
some g i January, 1998 once you are back fig m,.v'zm o th will f{ke o vc’i some more

R 3
mfommiloa abmzt the manufdcmrmﬂ method«;‘ﬁé ﬂg} uw:i tiy r1pany “at prescm I hat wzii

Remington Arms m&?ény ﬁ ‘ smem?v imposant to vs and we believe that there we
rspp:mumtxeﬁ vé%lere ﬁgaZA%Jsf ui;m“ggpf ay belp im providing technical solutions and
ﬁmvc the Tpro ductivity wnd enhance the competitiveness of business
ég{ g?i"ftgc;z*b tg,;} txgr pt:gmp'z:e%

é Hyou !’mx‘e oy further comments o guestions, please contact me at {313) $48-2004 or Mike

ey

§Tmr; {sza*f 3 9d-2004,

.’.,’ } s

L S S S

ngam, i wish you d Yoy Bapny Christmas sed Fossiin Mow Year, 1998,

With thanks and kind regards,

Sincerely yours,

Andl B Srivastava
Machining Technology Engineer, Cutting Technology

ETD0378
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A ' ' . .

[ i ) 1111 Edison Lrive
/Q\.zf‘(»\ Institute of Advanced © Cincinnati, Ohin 452062265
{ 0 ) Memdacturing Sclences fne. : TEL. (513) $45.2000
W if & At Billnem Technology Comter- N ’ - o

il e Tecnology Lmters o . Fax{313) 9481109

Mawrch 24,1998 -

Mr. James W. Ronkainen

Project Manager

Reminglon Arms Company, Inc.

Besearch and Technology Development Canter
-313 West Ring Road, Elizabethrowm, KY 42701

Diese Jim,

Now, you have received the final report for phase 2 of ihe puwje;:{‘ mm@;g, ‘Low ,asf nd Apﬁe
Manufacturing of Firearms'. Also, [ bave sent tu you t}yce comgany aﬂmesseé’fwh@}} may be
helpful in givig g you reqguired desiled information m;»gut s&p w!f@:{argm !

As I entioned t you i the ¢-mail rxxvqszgge, Hice c_g,mpoﬁ
p(’t.‘tje(‘t is closad the pro,]u:t mﬂndger@'.i’t AM‘? F

o f‘equzmr m compiete a form wzfia cm‘mmes 3
s iﬁrm Plﬁas’r. E ;)rﬁmutz:s cmnplete the iorm as. much a5

I will km%. ’1’6{}*{&&‘ 10 muuvzng th completed form at an early date. If you have any questions,

eﬁ?m Ggall s‘%}e g 3:3\ 8-2004.
1:.2- TRE

S
Anil Kumar Srivastays, Ph.D.
Machining Technology Engineer, Cutting Technology
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Randy Murphy

Frogn: Maad, Jogeph P.

pioiiing D298 07137245 AM
Yo furphy, Rondait 8.

i esd

BCC!

Bubjoct: FW: Evaluationxls
Ratidy, .
Piaase give this i Jim when Hiz gels there lodasy.
Thanks :

Joe

Frung  Findny, David S,
Sent:  Satunisy, February 21, 1838 10:31 AW
To: WMead. Joseph P

Subject: Evaltation.xis

Subjunt to Protective Order - Willlams v. Beemingion
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Harold Davidson
Siztos Baport
March 1, 1998
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To: Derek Watkins and Will James
CC: Dale Danner and Danny Diaz
From: Harold Davidson
Date: 3;3 1-98 |
Subject: |
A dynamic analysis of the M710 fire-control linkage assembly, shown in

FIGURE 1, was conducted to simulate its responss during drop testing. The analysis was
performed using ADAMs 6.0.2 and these resulis were cnmpsred t0 a similar analysis s

performed using Working Mods} 2-D.
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FIGURE 1. M710 fire-control assembly,
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Modeling:

Mass properties for each fire-contro} compunent were taken from iz CADBSi
solid model assuming a densily for steel of 0.283 b/in"3. A single part representing the
remaining mass of the gun was attached to the linkage asscmbly giving the entire gun 8
mass of 7.5 pounds.

‘The equilibrium position for the ADAMs model, the lecation of the gystem
retum- toggler pin joint, was set at 0.0143 inches past toggle. When this distance
becomes negative, the gun fires. Joint slop was not considered and all parts of the
linkage were modeled as rigid.

Testing; ' )

The firearm was dropped from 4 & and allowed to accelerate due to gravity. It
then impacted 2 hard surface approximating steel. Four orientations were ana!yzed, top s
down, bottom down, muzele down, and butt down, i '

Results: . ! by
The table below lists the motion of the system rettmn—wgg'fergm jozn‘é'i-eia{;’? o W
its eth‘bnum position for the ADAMSs analysis. :

ADAMS, pmrﬁmsmxswmé 5

Drop ot Equilibripnst Miakmum | v, Total
Unenluo Posiigs {~Postions Dispiacammt
] O3] ST 00026

= 000431 00941 60002
MR 10,0002
2.0143 0.0125 0.13018

?éé a 5% 7 -Cc’ 1

8 @ nclusions:

,’fm g P Based on simulation resuits, it is believed the proposed M710 fire-control will
e . pass a two foot drop test in all orientations on as 80 durometer mat with safety off. Itis

recommended prototype fire~controls be built and tested.

DAFIREARMSWMTIODROPADAM.DOC

BT01298
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Harold Davidson
Status Report
Aprl 1, 1998 &

Sporfsman 99: : : ,
= Ciptimization of the Sportsman fire-control indig i S
provide sufficlent hummer energy and rgg nableﬁfﬁg%\‘ Ol (46 1bf). We can
get one or the oiher, but not both, T%&‘gﬁmmee sutficientindent and reasonable
trigger pull, Doug has decided to copyiie 80T Hre-control, This does-add ene
pini to the arrangement, but does not conigisral
- systeny, :
- Stress analysis of the Injection molded sk
vacation. Ilnow he has spent ¢
work on the recelver to pick sgon.

Bolt Velocity:
- I helped Gary modify the bolt ve
good chance use the syst

FTIPD Study: .
- After tatking with Scott | fade #idn to use Kistler pressure transducirs. We
13, so ‘only titwill need to be parchased. Onee the barvel

zent out for quote,

BARBER - 2.2.130000862 53¢
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Sp@@maxﬁ\/ﬁadel 710 Bﬂit Actmn Rifle

5/12/9%

Lead Engineers; D. WalkmS' L Ronkdme;&r e %ﬁ‘g}mi}s
Project De&cﬂg on; %
A bolt action nfle accommodating shofzz& longgd

calibers; standard barre] fengths; synthetic W"Wiﬁé&i s%ogégs

magazine box, and a reasonable grade rigger; aac@tﬁ’%pc

bases offered with optional adj ustable sights. =
Risk Assessmeni

Projeet Obisctives: =4

» Reduce cost to manufactura and manufacmrmg lead tzme

* Above average Gross profit margin {45%). o

« Offered as an entry level bolt action rifle wht]a elevating"s
the M/T00,

« Compete directly with the Savage (11 1FC) similar
offerings.

1998 Snending
456
350 ..
.l‘,.
.
&’t
- G B
."
i"
’ IR -
S PSR Commaned
d £ Actualy
o s Foteenat Badga

- 4 S 1 e 4 3
t + + t t t

dum bl Sep Bep el Now. e

Project Milestones/Schedule:

£ 1558 200

D {Task Name EEREIEE

IREENEE

1 {Sportsman Model 710 Bolt Action 84

2 | Develop First Pass Schétuie i

3| Projsct Oetinition Phase

54 Preliminary Dasign Phase

80~ Build EE Test . Profolypes (12

199 Finsl Degigry:

o

234 Build DAT Frototypes (40]; Tas
749 Design Trangmittal

o
¥
®

754 Production Support

Total Project Cost: Expense: 880K Capital:SK

5/11/98

o Mec’img Wi Mfg 1o discuss projects econamics was completed,

-« The ne nge:ﬁ% el and fire control analysis was compfete

with eXthint resulté, Fire control ¢ com ﬂnents were ordered.
Further evaluation ofq the-fire control will follow build afier the
projeet has beas;«approne

= Al compeﬁ'i e gun are’ n; house. Test will start as lab time
permits and pmject ﬁ Q@ﬂﬂmms are approved.

{ * Schedule and @&@get was modified to reﬂet;i current status,

i A At 2]
Areas of Concerny~ i

» Finalizing of pmduc%ﬁe:?’ inition and specification.
_# Schedule has slip tw&rmont}asﬁwhaie waiting on project approval,
) R .

-£900000€}'2°Z -¥3QUVE . .. . .
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Remingion Arms Technied! Conter

Date: August 6, 1998

To: Ronald H. Bristol 1L
CC: James B, Ackley
From:; Daany D, Thax

Subjoeat: MITI0

T have enclosed two documents: M 710 Concents fo

“Bportsman BT Bolt Action Riflo: Pesign Concept™

prouduct tenm meeting. The first document showd
eumeepts presonted fn both onclosed dwumrmfs.

rpduc‘lsrm. This apnmar:h WA rhoema hpvauﬂp G

pmvadmg | rsﬂe W hich wmﬂd FIVi al the Mi%‘v’\i@ i perfo

bL h:mdk,d mth an mf r(,h m«nab!u
whie a good moteie, might nol Lol 1]
eosth-herause Bemington must now invent
{possibly one stock as well)?

r,g‘

Will this coneopt work?
profotype money. AMso 'l

work ov not, ¥ belicve:
Tower enst Marlin and:
R

iEms v. Remington

vy murh money is bavml mipvenfory
sajver, one holt bmlv sind one barrel bisnk

£ mmly hemdip 223- n'lBTapua Vr ﬁt};e
ooldin a “cm‘wcr of ﬂufs sue'? 1 do not. Lnnw

ta hre eapiind estimale as preparsd by Ilion.  H iherd are srens of
the desen that neei o Bitnreatip it Eiks* 22 l-mnw Hnwev@r. W hé‘the‘r this Bine epr will

BARBER - 2.2.18J000064134%
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Kportsman Model 710
‘oncept Review Agenda

FLECTE L R N

Slatus and Schetule —eme;

L

Revigw Two piece Stock Congy

-
-

2 Coliect and RHecord Input =
3 Review Conglusions —~—

f

Review Ong piece Stoek Cpagept—————— Dérel Watking

Danny Diaz

s 3, TS
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warSportsman M/710

;ﬁ;f‘f"m oram Objectives
h é"' o Design and Manafacter nd bolt action
d  rifte with the highest ble ol Sarein,

&1 Enter the market i yg
0 Sound assthatics

ar 2000

%

't 5
] 23 o3 Performanee equal {o of R& ompetitons
XOX ¥ &S . . . B ‘~\\$: %

U similar offering

< Suvapge 111, M4 -1§\Wixzchester T
3 \\\\\ s %&\w\\

it HI

G R

Subjeat to Proteciive (5 warms v, Remington
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& Kportsman M/710
WM arketing Specifications

in 4574 3
Turget Margin 43 "S\\\%

: L 1 Holt action- shast & fong actinn {inclgi\ﬁ\
1 Stundurd buirels lengths (727 -297) :
o Svilbetin stock with recoll pad & wii% ] studs b
NN N ‘\\\-;.\‘
3 Weood stock added in the fiturs besed on nvestent & SO Lo
% Foar-plate or derachabic box
‘ 2
y o
: Rl
(B33
. w ) D
M
a
3
8]

Target manufresns

Poari Y SRR Aneesm 3R

ams v. Remington
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Enortsman M/710
Pesion Alternatives

R0 R R 0 AR 0 A T, N R 5 A 0 i 0

¢ Pro's
w35 3 CUMPANY WE

~ kitowy gnd accepléd 8 or characierstics
¢ Car's :
~ limiied desig

[ S A S ek L R

iwms v, Bemington
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J}% [ 28]

3250

e Sportsman M/710
‘Besign Alternatives

i

E '\‘1-4‘)

%’ﬁ 1 New desizgn
< Pro’s

-~ clesign for ease of

- reduction in comp

ioonteol; castreceiver

L B ] nereet, TEG
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Bportsman M/710
Pesign Objective

¢ BAL

+ design a high margin qual
v simple innovative desinlf

= yser friendly =

=+ refia :
cliable, robust, 4 i
¥ easy to manufecture, elimd
+ desipned 1o acee 3

Process

+ performa

P R ] Tinsiog 14 00
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:8portsman M/710 Design

+ Design Concepts
~Two piece stock

v Skniutic two pivee st

» hnepsmies Opst R:{I&i{k;\}
* wunddamseter Bolt
~ symihelic Irigger giar
Clearnped barrel

> Exwded{?'rréaﬁ
[ :
o couveniiSEY frigger honsiig

b, e

BARBER - 2.2.1300@00#%2>1 308




Subject 1o Protective O

(£

“Investment Cast Re

PAL PP R

bnipe e St

cel

o

Sy af v

s v, Remingion

BARBER - 2.2.130000073, 1 3¢



- BARBER < 2.2.130000074

BIA

»linidameter Bolt

PR

G2 AR

« Unidamater Bolt

— Ellmination of i
- Boft handle

ST et
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233
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‘Rportsman M/710; Two Biec
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= Thrge sing 6
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Eportsman M/710
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swe Piece Stock

B8,
Bes
8%

"'ii‘g g Two piece stock )
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e
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] Kportsman M/710
o One Plece Stock
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Model 710
Congepts for High Margin and Fase of Manufacture.

Presented:
Investment and Extruded Tube Receivers Based on a(‘&ﬁ%ﬁ?n B
Bolt, and Fire Control Configurations; 2

Prepared Ry
Derek Watking

Date:
[EE

Mode 710 Team:

Project Managen: Will James
Advison Jim Rookainen
Technival Lead: Dorel Watking

BETODI81
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I. Introduoction

In mid 1997 the foundation was iai@ for what would gvcntually become the
© Remington Sportsman Model 710 project. Reminglon’s marketing department corwcyedv
they wanted « bolt action rifle 1o be ;msiti@ned‘as an economy priced centerfire rife. .
Offering only the basic features and low msnufacturing cost being the major goal. The
_ Tollowing is marketing’s specification list for the Sportsman Model 710

Bolt action - short & long action (including magnums)
Btandard barrels lengths (22" - 24%)

2

L3

»  Synthetic stock with recoll pad & swivel studs

¢ Wood stock may be added in the future based on mmﬁna%g & smﬂ"i co
¢ Floor-plate or detachable box magazine (Iowcst cosy fg 3
= Reagonable bolt action grade td gger (qampa?ﬁb; to "”_,mp\,hf,wa pmd@i’cts}
» Inexpensive metal finish (umfﬁmf'mihoui tm‘h ¥ ngs i ;

s Inexpensive adjustable 51&1}@ ﬂptf

% chpts aﬁcr-mar}'etﬁwp» bﬁsm

4

&

» 'm'z Ef ar%p.gf 455 il nor#(rgagfmm symheiw)

T t mﬁéufaam;mg codt 9103 {nop-magniun synthefic)”

Fr:y
A
Tha
B

o
1,

st 7
"\é' ‘\6,,‘%} '%E’ 1
’ } ‘Q v . I3 -
5 i mgﬁy cases, exceed these criferia.  During the evolution of these concepts it was
e
@
a3 ; ; , : ;
3?'«%23%3%’ mportant to defing a backbone upon which any number of bolt action products eculd

grow. This backbone was derived fom the three componeuts of a bolt setion rifle which
rarely, if ever, deviate in function from rifle to rifle: the fire control, the bolt, and the
barrel. In theory, the configuration of the three components described in this docurnent
render the receiver nothing more than a tube upon which to hang the fire control and

locate the barrel. All strength and safety issuss are being addressed by the holt and barzel

Remington Arms Co, Ine.
Confidential .

E100384

Confidential - Subject to Protectlve Order
wink 2330000085
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interaction.  An enormous aray of options is then svallable with respedt to styling,

function, and markeiizag target sudience.

The prismary difference between the two ri{}‘s: ccncepﬁs is the method in which the
receiver {the mest machining intensive component of Remington’s M700) 1s made.
Convepd e 3 built aromnd an investment cast recedver, while concepl two is founded on
an gxtruded fube receiver, Implementstion of either yecsiver type veondd be g firgt for

Remingion, They also have the potential to: reduce inventory, secommodate a bmid m

ing Fiethods Resgareh Hesulls

oy

. 12, 1997, The aress of high

&

it » 3
‘“’%3; %ﬁ spccag; nmohmmg, ﬁ)rgm gemd-solid forming, wnd assembly  technologies look

%,
:

"“ i' 2‘3\1
B s v oS .
i @ Upaticulaly interesting. The roport pave averviews of several machining provesses, bl
N;.‘ ﬁé:f
Uy, F , ‘e ; , . ;
gt was not specific encugh to draw any conclusions. The final veport is dus the first wesk of

Fobruary 1994,
HE  Receivers

A, Ivestment Cust

The pomary menufacturing goals Tor the M7I0 receiver are low cost wnd to

include ay many features ag possible withou! incurring exira cost.  The investment cast

Remington Agmg Co. Inc,
Confidentinl 4

ETQ0385
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revzivir shown in Figures {, 2, und 3 wes designed with such criteria inmind. The pear
wl shape parts which fnvestoent casting rendery eliminuies many of 8
am 1 P

w preliminacy
shaping vists cwrrently done on the M700 receiver. | also adds the ability to use ths meld

for casting receivers from glternaie materials as they bevome availabl

The fat panel degign of the receiver {Such as sesn i nany contemporey shetgun

y temp
receiverst was chosen fo incroase recehver stilfness, utilize cheaper two plscs 3
s o

ey ke ey
inclusion of 2 rigid magazine puidance system. The flat paned receiver design has been

much smndler, i, muﬁb B

;3 r.'i ‘md!e fmd quuuw semuller Toss expensive presses m
X he Pgmmztan M104 synthetic butt stock costy 23,28,
fore é:gd T2 96, for's fot i of 6.16. The single plece M08 ADL synthetic
P g:,.l : .,.c,( 's, % "'S’."’ z’gl
ﬁ%ﬁ tﬁci{«ca%ﬁg § ﬁ‘mfor a difference of $1.53. A saviogs of $153,000 a yeur it 100,000
< 35 ;.( .A.

it . ,un;génue sold, arly, two
Y
g

Simifarly, twe plece stock wood blanks tend to be cheaper than their
single picee counter parts. This is due lo the facl de Heguency of knats s Jower the
srsalive the section of woad e, feuy rejected blanks,

the opportunity for a part reduction,

The recoil |

The two piece stock alse supplics
conventional bolt action rifles is rendered obaclet

found io the MTD0, and other
Finally, the flat pane] recedver and
two piece stock design pmvides 3 unigue cosotic jook which would e very

distinguishabde on the shelf of any gan store

Reminglon Ams Co. T
Confidentind

ET00388
Confidential -~ Subjaot

Lo Protective Qrder
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As seen in Figure 3, the Investment cast receiver alfows for 4 potentially less

expensive approach to staching the barrel to the receiver, The threading operations on

the barrel and the receiver are eliminated. The barrel Is instead attached viz the clamping

citon of the vross serews. This method of barvel attachinent has been practiced for many
yeers by Sauer, and iz thoupht to be reliable and acourate. This also facilitates bared
interchangeability, with respect to a group of calihers suppovied by the bolt supplivd with

the gun. A sipnificant step towards the cost-effective buiid to order methud of 3%

mamidacturing not presently incorporated in the gus industry,

B, Extended Tube Pedden

Yo
he

fier. The tolt and barre!

atied tube, This tube can be readily

s
5’.(;\

g

Wik e . . . .
n addpted in Remington’s process for making shotgun barrels. Adapting this

W .

blank spproach fu recelver design, coupled with high speed machining, could
easily make seceiver production more cost effective. The receiver shown in Figures 4 and
¥ show one such possible raceiver,

Elimination of the broaching operation I the receiver should huve 3 substanting
inipact on the financials of this concept dfle. Frosching fools have 3 lsad time of 18
weeks and are spproximately $3,000 apicce. Replacing thiy operation with a diil] and

renming operation should reduce tool cost and increase trough put. Fipwe § depicte

Remingos Arms Co. Ine.
Confidentisi

ET00387

Comfidential - Subisct to Protective Urdex
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fiaw the interior geomedry of sn extreded fube ssosiver could be obiained by « step deill

and seurm operation,

Cosmetically this receiver design is very conventional (modeled after the
Remington M788) and should be pulatsble to the waditionalist, This cylindrical design
favilitatey the use of a single plece stock, but also requires thy integration of 2 recoil Eug
Using the approach of smbediling the roeoll fug in the siock, and tmplementation of

hedding compound as adhesive could provide the customer with the fmpression sach 3
g vomp i
$3 41

1V, Fire Conlrgd

L Ao Exolution of the 5-Bur and 4X4 Bire eontrols

The first component in the beckbone of these two voncept dfles is the fire control,
The M71s fire control is the evelutionary sibling of the Hinkape fire controls developed

in the M7U0 improvements progiam.  The 6-Bar and 434 were prototype linkege fie

congrols developed on the principals of reduced folsrance sensitivity, ease of manafucture,

and superior performance. The fx4 showed the most potential for success after having a

Remington Armss o, Die,
Confidentiat

EBET00388

Confidential -~ Subject it Protecoctive Drder
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dry eyele life in excess of 100,000 cyeles, passing all SAAMI safety standards, and being

comprised mairdy of starped and powder metal parts. It should also be noted that these
results were obtained from preliminary testing, not the engineering evaluation fest, nor

design accepiance tegt,

The reasoning behind a linked fire control being eonsidered is mainly the inberent
RO AR AENICERR:

advantages associated with such o mechasnism. By eliminating the comtact surfaces

between the sear and the trigger; and replucing them with 2 toggle system, one disperses
LS ‘ &

ggerﬁo the

with such issues ay swrface quality and perpendicularity, Connecting f,he ir

sear via o series of Hnks also ensures that if the trigger is fomm&;ﬁ@??car 13 z{p qut
% 3;
supeniir ’fn the

LY .5 ‘ .
i fh system return, The M710 fire control addresses all these issues, while adding features
B o Y

and reducing the part count even further, Addition of a bolt lock, tolerance insensitive
safety, and the elimination of two pin joints with a single slider joint are just a few
examples. Renderings of the M710 fire control can be seen in Figures 7 and 8.

One of the most unigue aspects of the M710 fire control is ity inclusion of a
tolerance insensitive system retwrn.  First conceived by David Findlay for use in

conventional fire controls, and later adapted for use in linked fre controls by the suthor, a

Remington Anns Co. Inc,
Confidentind

ET00388
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system return mechanically resets the fire control 1o the cvocked position every time the
bolt is gycled. The safety system also performs the same fask every time it is cyeled.
Couple these things with only 010 inch of the trigger to fire the mechanism, and an
expected cycle life of 100,000 plus rounds, the M710 fire control has the potential fo be
the best performing mechanical fire control {he bolt action market has ever seen, For a

detailed explanation of the workings of Hnkape fire controls and the M71¢ fire contre} see

Appendix A, Note, all expectations and predictions as they apply the M710 fire control ‘;

age 1is ;ﬁ;c contro! The investment cast

L. ﬂ tr
113%‘shqtguns \___iﬂ?‘e “readil ¥ knpwn as the comumon fire control.  This type of honsing

,:3 é?'f "i’n.
B, hah lifu sdvantage of being modular, which makes disassembling the pug for cleaning and

"!“ .r‘”,?

general maintenance much easier, Unfortunately, this coneept has not yet been modeled
and ércndering is unavailable,

Figure 7, depicts a viable candidate for the extruded receiver’s trigger housing.
This type of housing cousists of ong MIM or die-cast side plate, which retains all the
parts (Figure 7}, and é simple stamped: counterpart acting as a cover, This 3s the mest
common style of trigger housing used iy boit action rifles. The Remington-Modet 700

uses & very similar type.

Remingion Amns Co, Inc.
Confidential

ETR0380
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. Safety
The safety shovn in Figures 7 and 8 is a three-position tang safety. The first

position is the ﬂr; position; the staie in which the firearm can be discharged a;ld the balt
cycled. The sccond pesition is the safe pusition, the ﬁréarm will not discharge but the
bolt can be cycled, The third position is the safe and bolt lock position. In this position
! the safety mechanism of position two is engaged, and the bolt is rendered jmmobile. This

type of safety has features not presenily available in the Remington M700, and could be %

construed as-an improvement over that rifle:

st }gg{éw}edge the cross bolt is not presently used in

n\'r?

lacc %121%108‘ by the gun community. Assthetic issues would also have to be

B, Tolerances

One of the biggest obstacles facing manufacturing during the building of a
product is the tolerances associated with each part. The M710 fire control is designed to
maks those tolerances as large as possible. This is achieved by strategic placement of

pivot Jocations and the use of set screws in key locations. Each pivot is optimized for

performance and sensitivity during the graphical and kenematic analysis phase of design.

Remington Arms Co. Tne,
Confiduntial g
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Set sorews wers placed in the tdgger, toggler, and firdag pin hesd o address tolesances

ssociated with distance past foggle, safely enpagement, and contact area between the

L2
sear snd fring pin head, Tothis respect the WM710 e cordrol should be morve robust than
the Remington M700's,

E. . Siatus

The M710 Bre control bus entered the final stages of prelimindey design. All {he

parts have been modeled and are presently being detailed. Extensive kinematic analysis
22k,

hag been completed on Working Model and wnﬁmxaimn of the kmcmauc mmii“‘i\agg % s

zes 8 unidiameter approach o the

.

geometry,  The enthre assembly, minus the bundle, has the sume oulside

diameter.  This can best be scen in Figure 100 The maln advaninge of tids is the
ﬁhmma“mﬁ of the broaching operstion needed to vut e bolt key, The bolt key oan then
be constmcted by a dritl and resm 0?@ratiam This should be less costly and possibly be
faster than brogching, Bolly of similer design wre comrently implemented in o fow high

end Huropean belt actons.

Remington srms Co. Ine,
Confidential
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B. Integration of the Bolt Handle and Bolt Body,

More costeffective ways of producing a bolt handle has long since been a goal of
Remington manufacturing, The recent evolutionary advancements in investment casting
and drep forging technologies may aid in attaining this goal. By combining the bolt

handle and bolt body as a single casting or forging, it may be possible to efiminate a

brazing operation and reduce the total part count. Part porosity-and surface finish would

be issues of concern in these processes.

£, Three Lups

as the barrel, In the concept bolts’ cave, tﬁ:s can not de gt

Gt
<-»1 D H

b
“.

egjé?cs a’n}/ chance of interaction between the holt and the scope dunmo eyeling,

A

15.' Ficld Strippable

"This concept bolt alsp includes a first for Remington — it is fully field sirippable.
Very similar in function to the Sako IV and the Siyr Safe Bolt, this concept bolt’s firing
pin assembly can be removed by twisting the belt plug clockwise 90 degrees, with respect
to the bolt body. Unlike the competition, the bolt plug and firing pin assembly will
remain intact, Allowing easy cleaning and reassembly. A patent search is underway and

the risk factor is presently considered low,

Remington Armis Co. Ing,
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ET00393

Confidential - Subject to Protective Order
WilBARBER'-22:1730000094



;"7 'BARBER - 2.2.130000095

E. Reduction in Part Complexity & Telerance Sensifivily

Several parts in the concept bolt have been reduced in complexity, and optimize
for tolerance insensitivity. The firing pin head is a perfect example, As shown in Figue
11, this firing pin head is & simple powder metal part with two holes {one of which is

threaded). The tail of the firlng pin head scte 35 4 vocking indicator, but also the locking

mechinism which keeps the bolt plug from tining as e bolt i3 opened and clozed. The

largs diameter hole jocates the firing pin in the balt plug, while the threaded hole containg |,

the contact pin,  This technigus of single-part-mali-furcenality is key to pfmiuat

5.

3 ]

robustess and part count minfsization,

in the firifg piidhy

g

;?‘J: .

the systom seturn. This is a simple scresy

>

7 Tﬁ(; : ,ﬁing is also a multifonciion part. Retained by the contact pin, the

This rolling action should incresse belt il

3
"-»z‘.’gﬁ,nggé" significantly, while reducing bolt it forces al the same tme. Tt should also be noled,
X503
dusing the 434 firs conteol festing, nicks] teflon costing the ontact surface on the 8ring
piohead improve M700 bolt life during dry eyeling as well,
B Firing Pip snd Lock-Time
The-concept bolt body has 4 lurger dlameter then the Remington MI0Fs bolt
tody, This ellows for 8 larger dizmeter spring to be used with the firing pin, A spring's

Gameior has @ deematic offect an the enerpy o foad mtie of & spring.  The farger the

Rewington Arms Co. Ine.
Coufidentiai

BE00394
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diameter, the greater the energy for a specified losd. What this means is: primer Indents

can be kept in SAAMI speck with lower cooking forces on the spring, 1. lower bolt it
forces. This coupled with the comtact bushing should cuneed out any adverse effeats in

bolt Kifi forces the 60° bolt throw may have,

Lock-time should alse be positively affected by these changes, To keep the spring

from buckling in the bolt body, the firing pin hus 3 star shaped cross section, see Figure 6.

effect on primer indent in the M700 improvenents program, The higher gnerg;

az
LAt

G 7 T
the firing plirvield be preformed by @
; 2 "

2 5

yeueg hag begpine
53

ndary machining steps, if any, are needed with this process.

¥i. Barret

{é , 55’ C The lust vertebrae in the back bone of these concapt rifles is the barel, The barrel
tiex the wholy systers together by Incorporsting the lugs. This is not an wnbeard of
system in the gun industry, bul is generally expensive 10 process. The barrel designs
showr in Figure 12 epuld possibly wroomyent (ils deterrent, Tncorporating the lugs into

@ bareel s generally done by boring a pocket in the barrel o avcommodate the bolt's hugs,

and then pot broaching the key way for the bolt, The desipns shovm wiuld be created by

Remington Ams Cn. Inc,
Confldasntial
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the same inttial boring operation, but an end mill operation is used 1o cut the k,ev ways in

the barrel, Figure 13 shows a bolt and barrel in the focked position. Note, the only

diffsrence betwesn barral designs i Figure 12 is the external threads, The sutaway burel

o the right does not need threads because of the clamp design incorporuted into the
investment cast receiver,

Three Rinps of St‘eei

Both concept riffes incorporate the three rings of steel found in the Remington 4,
5
\ﬂ, T,

K700 Figuse 13 shows a barrel and bolt in the locked position. The !hree gy «;s@‘ %

surrounding the base of the shell are easily seen,

in vase of over pressurs, wnd prevent the shooy
praves diself in Remington M700 testing

G SRRifling
'(Ef;?f

I{.ﬁmg cémmng of

4:.
‘:\):y' f .“ #
.

of tiszs’%ml desigts The Rue%zws have used this fifling patiem in thelr suiper dfles for

i)
b

3, -
b %

3
minvy‘fi‘ﬂxmm;t recently implemented it in 88 397 rwfire line, with very good

e !&nds ami five grooves (3R fs the rifling configumtion

3

The logs being invorporated inte the barref slao has the added benedit of bagin
able lo accommodate black powder and shag versions. A black poveder version of the
concept rifles could be acoomplished with oaly & change in the bolt head and instelfation
of' o breach plug snd a nipple in the barvel. Alterations to the receiver, such as those seen
in the Remington M7DU muzzle londer receiver, would not be needed. A 12-gaupe shug

gun would also be possible, but somie issues around the extractor and the size of the lugs

Bemington Arms Co, Tae,
Confidantisl i1
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need further fnvestigation. The key to cither aliemate configuration is 1o design the

receiver big encugh to sccept the cutside barre! dismeter,

Vil. DMuagazine

Basioslly three options exist for the magazine clip of the M710: add use the
Remington M700 clip, design an sl synthefic olip, or creats 8 new stumped version, The

main deciding factor {3 whal's the destred customer’s perceived value, For an

range of cadbers with one clip. The only chaw

synﬂggm vngger guard/housing, ciampabie barrel, and synthetic clip conshination should
.“E‘ ?ées i
5 & wheld good high margin rifle with costomer sononmics targeted. The extroded tube
Bhe 8 F . .
YR reeeiver, one piecs synthetic or wood stock, conveationsl tiipger housing, taped barsel,

and & mefal olip configuration should preform equally we well 23 8 Migh margin boly
actfon, but alse give the customer the added sense of value associnted with high end
rifles,

The areas for possible cost savings are many. For the investment cast receiver

version they are as follows: the receiver showdd sequire foss muchining tan the M0

Remington Anms Co. He.
onfidential
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receiver; decreased tolerunce sensitivity in several arcas; bva plece stock; elimination of

barrel threading operation; slimination of the meull lug; climisation of the receiver

broaching operation; and climinstion of the bolt handle brazing operation. For the

exiruded tubs receive concept rfle the cost benefits are as follows: the receiver should
require less machining than the M700 receiver; decreased iolorance scositivity i sevesal

areas; elimination of the broaching operation in the recebver; and eliminativs of the belt

handle brazing operation. W

Ebdmowder make gither of

the concept bolt asﬁen%l rifles

e

probably be based on how people view synthetios and the cosmetic differences betwesn
the firearme, ot on the performance of the firearmas (they are expected fo be egual). Due
to the fact the coneept rifles have s very high number of interchangeshle pasts, the naigue
apportunity two produce two bolt action rifles with mindrown capital fvestment exdsts,
The introduction date of the Sportsman 3710 correspouding with the year 2000 also

eneourages this opportunily. Introduciog the investmest sast receiver concept riffe as the

Reminpton Amms Ug, toc,

Contidentiag iS5
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economically priced Spostsman M710 makes sense. While introducing the extruded

receiver design as a technologically advanced high-end gun is squally Togical. Both guns

would have high marging, exaggerated by the reduced manufacturing power needed to

produce two products sharing a common backbone of parts, This backbone approsch to
gun manufacturing not only allows for fwo distinet products, but alse an entire family of
calibers {centerfire, black powder, and shot shell). This approach to new product design

has mever been implemented in Reminglon.

Remingion Amns Co. Inc,
Confidentinl : i£:3
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Figure L. Investment Cast Rec
Isometric View
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Side View

igure 2. investmsnf Cast
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Date: February 21, 1398

To: Jim Rahbia

From: Jog Mead and Dave Findlay

Bubject MI710 Preliminary Evaluation.
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Fire Contrel - Summary
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Barrel
Receiver
Receiver Insert
Trigger Assembly
Bolt Assembly
Magazine Assembly
Stock
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< Finished bore
+ Rough Chamb@r
< “Work Hardened”

= Extensive testing required 4
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v “Free Machining” Allg:
«’ 1.0, provided {o size
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“M/710 Emewe} ﬁ?’m’@m‘ (New Part)

e

Injection Molded
v Low Pzece Fi’m;a

S Teﬂon additive io synth&%&‘ :

3 integral Tang
v Complex geometry moida@'{
7 Part to part control
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3 Bolt Head
¥ Similar to M/700
-» three lugs
== M/700 extractor

= Bolt Body
< Seamiess Tubmg

v Pmﬁed to Bolt Head
- Similar to Savage and Browgding™ .

e S
R

v No Heat Treatment Required

o Bolt Handle
¥ Screw Machine Part e

v Pinned/Welded or Brazed to Bolt Bg od

~» Similar to M/788 #
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------

(Not Est’d)

¥ Similar o M/700
« Reduced Weight
-+ Reduced Lock Time ™
c1 Bolt Plug
v Syntheﬁc
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1 Receiver -- SeamlegsiTubing w/ Insert

¥ Receiver Sleeve
< Tang

v Trigger Assembly Housing
a1 Trigger Assembly
v M/700 Components |
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+ Cost Reduced Trigger Housing
0 Bolt Assembly
v Seamless Tubing Boll Body

< Screw Machined Bolt Mandle
« Pinned Assembly
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M/700 Receiver Endi
Mold Flow Analysis ,,.g i

e Rev ew Gesmatic Prc}i@iyp@
v Review Final Cost Analysis
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Concept Overview
Progress Update

Danny Diaz
Mike Keeney

Spendout Mike Keeney
Prototype Review Mike Kesney
Schedule : Mike Keeney
Manufacturing Estimate Re) Jim Rabhbia

Recommendation ? Mike Keeney

Action ltems Danny Diaz
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< All part designs have no% %aen@n :‘ece:ved
v All material speeaﬁcaisoﬁs are i H” nalized

+ Seen very few pmtﬁty@e ;:;az’tf::a & .
4 Significant assumptions with resp@c% t& assembiy
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v Mold Flow Analysis
v Part Complexity

v aaﬁei receiver attatchmem
o1 Protolyping Schedule _
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4.41 23

MZ00 ADL, Sysmbstic S0:06 el 05 Costing

MUTLO Syndhetic 006 Fiat-Panel Receiver Qptian ¥, 4 Loy

Descrigtion Prrt i iatering Jatar Deseription Materiol Labor Cverhesd Total
Dverall Gan 72t ¥ ] s ¥ % 5338 Dveral] San 3 4486 $ as 3 EQES 5 1T
Recrtver Vaatil] 5 235 8§ 435 Recaiver 3 487 $ 358§ K48 § 1393
Barest w19 % 298§ 185 Bareel $ 344 3 581 % 1381 b R R
Balt Ay 24437 g &7 3 318 st Assy i 13,43 % 4 3 718 § 2043
Steck 106153 5 633 & .51 Stock/Fore end $ L5 { ] - 3 w § 518

Firecamnt 2688 1 s % 284 Fireveontimt b3 262 % 159 % 3.48 3 1482
s 3 1361 8 894 Pelise § 37 % 1093 S 4.8 ¥ 46,97
Compaxison: MIT08AD L rdnos MTID

Deserijption Materiol fabor Overivend
Crvepsll Gun I § 5 v5 I 43 8 &8
Recviver 5 (.82} $ 28 % 8381
Barrsl % @Iy 3 @35 3 (Lam
Bt Aszy 5S4y 8 105 5 154
Stock 5 (oo $ B& 3 ie¢

Fhreoontret 5 {634y % L3 % 339
M 5 44 0§ Mmoen 3 288
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.Ovem}}. Guw 927478 3 3300 0§ 2348 Overall Gun § 2856 3 271 5 644 % 112,35
| Rucslvey FEIE S 235 0% 437 Receiver 5 3,68 & 148 § 540 5. 888
Barred 26291 § O2BF % 234 Barrel £ 33% 8§ A %3 1815 & 2656
Bolt Assy B4457 § &% 3§ 332 Bolt Assy § 56 % 333 % 101y 3 2034
Stoek 16183 5 iz 8 B8y Stk Assy § &7 8§ -~ 0§ - 3 67
Firecantrol 26345 3 215 0§ a0 Ficucontrol S 345 8§ 255§ 617 & 1336
Mise S 1352 5 9.8 Fhise § 335 % 183 s 3 5 311
Conpeeison: BUT00 ADL minus ¥UTI0

Descriptiun Materint  Labur  Overhend

Qverall Gun, S 48 8§ 037 8 2N

Revejver § BAT % L¥Y % BTR

Buyrel § (30 % 279 S 0 & (3N

Tt Aosy § B2% S 830 5 (T b )
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| Risk Assowementy :Q‘ :: ';‘/
Tiedvan: e to aggressive cost aod procesy mqmremm:s 3 1 o
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: f
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= Above averege Gross profit nugin ($599). 58805~ meyof : &?&W !
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— Bolt Plug
— Bolt Handle

o Schedule
< Euﬁget
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200
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Gir 4 1 Qtr
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Build EE Test - {12}

EE Test

Program Review -4

Final Design

Build DAT Guns (40}

- DAT Test

Design Transmittal

T&F

Warshouse Position

CUERTEER|
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: Keeney, Mike

: From: - Diag, Danp , ,

: Sent: Tuesday, March 08, 1598 341 PM

; Tor Keengy, Mike o

: Subject: FWW: Detail notes on model 710 Meeting in on

mportance:  High

: ! !
me... Diaz, Trapny .
Bant: Tuesday, Harch 09, 1999 346 PAY -
Yo Ackiey, damss 8., Bislol, #t Honald H.
Subject: AE: Detell notes on model 710 Mesling in Hion
mportanes: - High

s

Ron:

First April & works hers. Following are aoswers o the Issues yoymlsed g,

»  Atached plesse Snd o copy of e M7 10 padds st Yokde ?wmt 1 ,
file atiached has highlighted all parts that bave notben sent télliombyr gunte. Twill explain the veasons for
sach of these, but I must add that we made i verftlear atthe SHOT Stigl mesting and in previous meetings
that this was the sifimate concurrent nogieiing progrdnl. We atp deliviring drawings real-ime notin g
completed banseniital forn. In additieln, we havg i 1o focuy ondhe mare complex pasts. Standard off the
shelf or shor lead-Bme itemg;w&jhav&ipwed oilowenprgety™ The bolt handle and bolt plug are cosmetic
issusy that in the case offiebolffiandle have oyl reiEhll been approved and in the case df the bolt plug
has nof yel been gppiiged. W F o

» . Bolt handle - G yi{@;eg)’;@@ppﬁj};@dé

Es

verytiig has been relensed. The

” Jh
; ; SThesiStank is done but we sBil reed to detalt the bend.

»  Bolthandle rSningBald™ this iy biss washer and we have put ft on low Ipﬁﬂtﬁy

o FjeotolQpring UiNesilo prove inEET, Current plan i Io try and use the M5BT spiring. Becouse itis

sy ggp!éé;;_;‘iﬁég%a 2d abiy ower priofily thans uthes parts. '

£% Cibgtorign - Regiito fdfove in EET. However, this will be anolf the shelf part. Onee again low priority.

BoltPluis awalmy cosmetic approval. The boll plug insert is complele, His will inish the gssembly.

Stockl- st out heing modeled

WMidgih sofdw bushing ~ will finish design when sinck compiete

. ReAF sorew bushing - same a5 middie screw

s« ich spring ~ have not started, just complated magazine latch drawing

«  Latch pivol pin - see latch spring

» Magazine box ~ Need {o prove at EET hefore we are comfortable sending drawings out. Ast know you
are aware, mayg boxes are never o8 simple as they seemj

= Magarine Follower - see magazine box

+ Magazine Bottom - see magazine box

«  Inregards io yowr vendor question, § must say this sounds fike "have you stopped bealing your wile yet’, we
have not plicked ainy vendors. The stock i still put belng sediled wa have not discussed this part with
aryone ko mg knowledge, We did garlicipate In the venrdor selection for the inserl, bul we were thera by
invitation of Hay Suarez and voted as part of the feam. f you have a specific wxample please Jet me kaoe and i
we will certainly deel with it here, .

s Thanks for the update on the barel schadule, H s my undarstanding though that they may not be the fing ‘
production procass as i‘he:é were nol upset, 3 ulimately we are golng to use upset gies it may impsct bardt :
‘proger‘ties. The vriginal EET plan was to-have production upset barrels. :

«  Slgat function is one of the items fested in EET. However, | would tike to point out that there is only 0207 .
gi fer?nca betwaen M/70D and M7 10 receiver radius and the barrel contour is the standard 8M/700 magnim :

arvel ontour, : '

= Peran eatier e-mail from you the W70 three postion safely was & 30601 introduction. | havemovedio g

jowar prioity, if you are asking for us to bring it back up that can be done,

ff thers ars any other issuss please do not hesltate to ask.

Paged

ConFidential ~ Subiset to Protective Qrdsy
Wil BINRBER.- 221130000160
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5i58)
F;?;-. Bristal, # Ronzid H.
Sant: Tuesdpy, March 09, 1898 1141 AK
¥ Diaz, Danmy; Ackizy, James B

o
Subject: Detall notes on modad 710 Mesting in lion

-3

£.4

- be cafling you on thig later this wesk - Are

In addition to my previous note on 710 and NAS meelings in Hion and my deslre o i up adate in B
town- o vislt, here am oy delalied noles as they pertsin o E-lown enihe 710 gun
Al component level drawings have not been forward be Keeny per bis update lastmonth per Ws v
coprmmciation they would by 0303~ e no drawing for the stock, firing pin spring mag box/assembly sto... :
has heen received - Bo we nan only begin process of quolation when we get them
Itis severst people's opinion that you are picking Hons vendors for thear Th - 1.2 slock vendor - we use
opm ang Henson and theiur is 2 belief that t%ou are picking Hitech??? THis should not be done and | will
: / eir any oiher vendors thal you are locking us into < ie we do
nob want 1o go through what we are };mng Bircugh with R-cubed on the composile barrel
Barell will be sent by next week - 03116
700 Sight system with receiver height and barrel Sostour may be o problem - Keenay should be tuoking ut

thig -

amthei{ Issue ~ wher ta we stand on 3 posilion safely for mude! 700-we can s
I APy PR

Fage 2

BL36195
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penchmark - Definitions from Dictionary.com Page2 of &

Top Web Results for "benchmark”

8 results tor: benchmark

View resuits from: Dictionary | Thesaurus | Encyclopadia | the
Web

Dictionary, com Unabridged (v 1.0.7) - Cite Jius Source

bench-mark {bench-mahrk] Pronunciation Key - Show IPA

Pronunciation D
~nou

1. astandard of excellence, achievement, etc., against

which similar things must be measured or judged: The
new hotel is g benchmark in opalence and comfort.

2. any standard or reference by which others can be
measured or judged: The currant price for crude ofl may
become the benchmark.

Comperiers. an esiablished point of reference against

which computers or programs can be measured in tests

<comparing their performancs, refiability, etc. ‘

~gdiective -

4. of, pertaining to, orresulting in g benchmark:
beachmark test, benchmark study.

PR

Also bench mark.

[Origin: 1835-45; BENCH + MaRE ')
Dictionarv.cont Unabridged fv J.0.1}
Fased on the Randorm Howses Unabridged Qictionary, & Randoem
HMHoirse, Inc, JGGRH.

American Hertage Dictinqary — Litg This Scince

bench - mark (bgnchimérk) Prornciation Key ¥ gy
1.

1. A standard by which something can be measured or judged:
"nflation... is a great distorter of seemingly fixed economic
ideas and benchmarks” (Benjamin M. Friedman). See Synonyms
at standard.

2. often banch mark A surveyoer's mark made on a stationary
abject of previously determined position and elevation and
used as a reference point in tidal ohsarvations and surveys,

tr.v. bench -marked, bench - mark-ing, bench- marks
To measure {a rival’s product) agcording to specified standards

httpeffdictionary seference.comibrowse/benchmark BARBER - 2.2.130000462
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tenchmuark - Definitions from Dictionary.com

APVERTISEMENT

{From the use of the mark as a place to insert an angle iron
that serves as a support for a levefing rod}

The American Heritage ® [i
Edfition

Copyright & 2000 by Houghren Mifflin Company,

Published by Houghton Mitflin Company. 4F rights reserved.

ary of the English Language, Fourth

investoperiia - Cite Tf,; Saurce
Benchmark '

A standard against which the performance of a security, index,
orinvesior can be measyred.

Investopedia Commentary

dMuost sguity mutual funds and portfolic managers use the S&P
500 index as the benchmark to beat,

When svaluating performance of any investment, i's important

to compare against the right benchmark. For example,
comparing a bond fund to the Russell 2000 (which is an index
of small-caps), is not meaningful

Related Links

Index Investing Tutorial
A Mas’k ‘t By Any Ot i
M(EE‘){E‘ The Good, The Bad And The Ugly

Sep also: Benchmark Bond, DHA, index, index Fund, mdey

Hugyer, ?ahswe Management, Russell 20(50 S&P 500, Wzia%.fr&

5000 Ir index

Iwvestopedia com. Copyeiabt & 19992005 - Al rights reseryed.
Owened and Qperated by Investopedia e

rear Wordc ~ Cite This Source

Wal
benchmark

A standard by which somsething is measured. For example,
bond yvields are generally compared 1o benchmark yields on
th5:. Treasury securities of similar ryaturity. Mutual fund
performance is often compared to changas in the Sandard &
Poor's 500 Stock Index.

Wall Strege Words: An A to 72 Cuide to feestment Tarms for Today's
b S rove fus Davied £ Sroes

hitpi/idictionary. reference com/browse/benchmark
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Copyright © 2003 by Houghton Miftlin Company. Published by
Hogghton Mifflia Company.

WordNet - f”x:gf(?“«‘ns ‘Izzwa
benchmark

n 1o a standard by which something can be measured or
judged; “his painting sets the benchmark of quality™ 2: 8
surveyor's mark on g permanent object of pradetermined
position and elevatinn used as a reference point {syn: bench
mark]

iWordNet @ 2.0, £ 2003 Princeton Untiversity

Free On-fine Dictionary of Camputing ~ Cite This Saurce
benchmark

<henchmarke A standarg progranyor set of grograms which
can be ,

run on different computers 1o give an inaccurate measurs of
their performance. .

“tny the computer industry, there are three kinds of lies:
ties, dami lies, and benchmarks.”

A benchmark may attempt to indicate the overall power of &
system by including a “typical” mixture of programs or it may
attempt to measure mare specific aspects of performance, tike
graphus HO or cnmputatmn {mtwer o ﬂoatmq pmnt}

:eddmg and wrmnq ﬁies or per‘mrmmg aperatmm cm
matrices. The most usefuf kKind of benchmark is one which is
tallored 1o a user's own typical tasks. While no gne
henchmark can fully charagterise gverall system performance,
the resaits of a variety of realistic benchmarks can give
valuable insight into expected real performance.

Benchmarks should be carefully interpreted, you should know
exactly which benchmark was run {name, version); sxactly what
configuration was i run on {CFY, memory, compiler options,
single user/multi-user, peripherals; network}, how does the
henchmark relate to your worklead?

Well-known benchmarks include Whetstone, Dhrystone,
fhealstone (see {hi}, the Gabrisl benchmarks for Lisp,
the SPH, mark suite, and UNPAC}\

http://dictionary reference. com/Mrowse/benchmark
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Usenet newsgroup: news:comp.benchmarks.

Tennsssee BenchWeb (htip://netlib.org/benchweb/).

argon File]
{(Z002-03-2853

The Frap On-fine Dictionaty of Computing, © 1283-2005 Denis Howe

jargon file - Cite THis Source
benchmark '
n. ftechspeak] An inaccurate measure of computer
performance. "In the computer industry, there are three kinds
of

lies: fies, damn lies, and banchmarks.” Weli-known ones
include ‘
Whetstone, Dhrystons, Rhealstone {see {h}, the Gabriel LISP
benchmarks (see gabriel), the SPECmark suite, and LINPACK.
See )
also machoflops, MIFS, smoke and mirrors.

investorWords - Cite This Source
benchmark
henchmark in InvestorWords

investorlords, €. 2000 vestorGuide:com, nc.

ADVERTISEMENT

Perform a new search, or try your search for "benchmark” at:

HighBzam Research - 32 million documents from leading
publications

Mertiam-Webster - Search for defialtions

Reference com - Encyclopedia Search

Reference.com - Wab Search powered by Google

hitp:/fdictionary . reference.com/browse/benchmark BARBER - 2.2.130000465
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