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BARBER- 5.22.06r0011190 

Jtmington5 
710 Assembly Report 

Trigger Rousing: 
. ' 

After familiarizing myself with the housing assembly I made a few obs.ervations .. ~\Jixtu~~to 
hold tiie .housing is a must. Chuck made a prototype fixture which works prett~; ~ell fA'r:~eni~~ . 
the hvusmg. Als~, I rec?mmend that we only use rubber hammers. on th~~:;fim~~~' ~~~~X~ t~~;;):~p~>· 
the set screws go mto might break and the threads of the screws ~gl}l!11~am~ 1f ~·Use ·~tin·· 
hammers. I noticed another problem having to do with the triggeJ;'tpangii\i up in ~m,}>f the 
housins,s we built. After tearing them down we noticecta f~~possibje cauS~~ •• Firs&~tlffi' pin that 
:iolds the trigger in seems to be short as it does n~-~$0:~ntir~1tlit:f?p~ the futµsing. Second, the top 
set screw does not ~m to be hitting insid~.PXthe,J1ole }}l;~e ~!gge~~~ector. Third and finally, 
the housing may be warped or made m~ectly. ·,:;~\()~-~, <. 

-~ft -~~~\-. . .-~~:1. :~~L. .l ~ .~ ::~~ .. '" 

Total average for build .... ~···~i~L .. }~ .... L~ ............ ~~ml~;f:~ec. 
597 housing assembl)' coqjparision~;~!•.····;~~:r····.;~1 mirt46 sec. 

.. .. -~~~\ ·-,.~~~~i~{~::~~~ ·~~\ ~~k~~~F~···· 
Without kno~tig),~owi:ton~it takes tJ~et the engagement its hard to set a time for j}n estimate 
of diil~~OOild i~:. -v._, \%. ,,.~ , ,.,.,: . :~r .,,%. ·;~b ., .. ,i~~s~~iJ, it:~ 

.~r·---~~~~Toq~ neede<lf ,,_ , 
j~f . 1. ~~~ .1'J~pght ·~,.Parts bins, tool suspension frame and balan~r 
'~~~ 2i~!J.\.dj'ustable Chair 
\;1·:. ;~, 

·~~~··~~,,1~~;Fixture to build housing on 
· c, - 4. Brading fixture 

5. Rubber Hammer 
6. 1/8 flat screwdriver 

Bolt Assembly: 

1774.3~ 
239.25 

14.49 
1.65 

3548.70 
478.50 

28.98 
3.30 

This was ~ery hara to get a time oil beca~ aim~ every part of the ~mbly needs some kind 
of fixture to assist you with putting It together. The time does not include gauging the extractor 
which Shelley says is done on the model 700. 

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

Again, hard to set &"estimate on how ~ny we could build in a day. 
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BARBER - 5.22.06r0011191 

Tools needed: 
1. Fixture to hold bolt head to allow you to install retaining pin while holding ejector • 
2. Fixture to install extractor ring 
3. Fixture to compree tiring pin spring enabling you to screw rear of firing pin assembly on. 
4.118 punch 
S. 1/16 punch 
6. 12 oz. ball pein hammer 
7. Bench wllight and accessories 
8. Adjustable Chair 

Final Build: 

10.99 
1774.35 
239.25 

21.98 
3548.70 

478.50 

~·.~~ 

I have a lot of questions about this part of th-e gun. Will all the stock screws use th~ ~a,me ~ti1, 
If we put the sights on at least stage, will we need 2 air powered screwdrivers or -W,11 we ~\t~e b~?8_, . 

Are we supposed to check for Jree float? Shelley said something ailout a ~~'Ji9afet~hecl,(t~~~~i18''~~.~i~i}~'· 
done on the model 700, are we going to check for it on the 710? Is thi~ tb~'~ placif,fo c~t<: fOt;~e· · 
critical ejection port fit that Mike talked about? ... · <t~, '~k 1{i~ lJ 
We used no air tools when bulding this gun up so the t~~:~l~~i~- CQ~idera~;~Y whett0we can use 
all our powered tools. ·d!~"' · ~i; · •:·~i~ ·,~, ''P 

.. , ... ·~·-. \:::· "_,,;,_\ ·: }) "':h~~~~; . 
To~I average build time •••••...•.•.•.......••• 4 ~li'"4j'.'~ ~red toi~,_min. S sec. for 597 gun build and 
2 mm. 39 sec. for barrel assembly, ·(1- ~:er "f;/, ,;;L _.;,;'~' 

, ,,,~~'oV~/: ::~h '+, ~~; :~j~;~:·F·' 
Estimated daily produ~ioi(:yer b.Rilde~~-·····~~~~·~'.lnris 
Tools nee4 d: '~ij~·;;~;--. ;{h 1~~~f~~~·,~- ';\): ~~~?;.-'· 
1. Be i4i;~lhm.. t "jhJ 1~e~.· orf~ 1774.35 ~Ir·· tf1!,• 'J; 1~'~'-~ ~ 

,,.•qt·" Acfi'Ustable ~~aiit: ~i;:~~; 239.25 
.:t·---~Y12fi:. ball~ hammer 10.99 
l~I 4. 12 di:~.µb~r hammer 14.49 
~~~- s. ~~ ft;fs~~~driver 1.65 
'~~~~~~~!fhandle tap holder 26.90 

7. Air powered screwdriver 420.00 
8. Cordi~ screwdriver 95.95 

Gallery: 

3548.70 
478.50 
21.98 
28.98 
3.30 

53.80 
840.00 
191.90 

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

Total average build time. ....................... 1 min. 49 sec. compared to 2 min. SS sec. for S97 Magnum. 
Total time for rack of 30 ........................ 1 hour. 
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ARBER - 5.22.06r0011192 

Tools needed: 
I have no additions to Jamie's list ortools. 

Packaging: 

I did pack exactly the same way I timed gallery by the gun and by a rack of 30. 
Lois and Debbie as well as others complained that the bolt wa too hard to close and open, is this just 
because of the prototype or is this normal? They also complained that the length of the gun made it 
hard to clean. They sugge.1ed getting lower tables for this gun. 

Total average build time. .•••. --..•..••••..•. 2 nlin. SO sec. 
Total time for rack of 30 ..................... 1 hour 55 min. 3 sec. (2 hours) 
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BARBER - 5.22.06.0f 1 .:....... 

Printing your 
inserts is eas ! 

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

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

Turn over for 
complete formatting 
instructions 

Patent Pending ! 

Feed this end into printer 
Avery BIG TAB Inserts for Dividers - 8 Tab 

1 

! 

BIG TABS are 
better! 

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

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

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

BIG TAB Standard 

Technical 
Support 

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

Avery Dennison 
Technical SUpport: 
972-389-3699 

We're here to help 
To find out more about our 
complete line of products and 
software solutions, contact our 
Consumer Service Center: 

~ 1·800-60-AVERY 
~ (Hloo-462-8379) 

~~ 
~ 

RM1003 
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Microsoft® Word 
far Windows 
Versions 6.0, 7.0 and Word97 

BARBER - 5.22.0&rOOf 1194 
-AVERY<'' Feed this end into printer 

Avery BIG TAB Inserts for Dividers - 8 Tab 

f WordPerfect® 
far Windows 
Version 6.0, 6.1, 7.0, or 8.0 

Follow step-l>f-step 

1 Cid'. on !ools rrenu. thPn cl1 -:::k on 
f;_nvetopes and Labels. 

Cltck on ~bels tcib. Hier 
Qptions butto 1 

Under Product n!!_mber Lis'. 

Click on Work.saver 8-Tabs 
Set tray 10 Manual F~ 11 ava1lctt~e 

For Word97 - C'ick fol_ew Label 
F-or Word 6.0.7.~) - Click the Qeta1ls 
bul1on 

4 t.1.:tke th.e fo11ow1ng chanqPs 
lop 1Tk1.rg1n n 
§_1de morg1r' .~ ~s 

~r11calp1tc11 

Hgnzontal pt( ri 

La.Del tlfl19'l! (I. / 

laoe1~1ctt'i 

NcJmb€r ~_era.:.; 
Numberqowr 

!~ i!:W SIL!-.' 1Wurc9T L.t"tte: 

ForWord97-Entcr ~abel name· 
T fp-~ "Big Tabs8·a1d chck OK 
~-or Word 6.0f7.0 - Cl cX OK to tf•1· 

custom laL:d mPs..<v1~ t' 

For all versiom - Ck-; O~ (again, 
then click New pocumer ·L 

5. Tc Cer·,ter and Enter Tex: 
Hold down Ctr1 +A keys to h1gr1IKJht 
Hold down Ctrl + E keys to cent"' 
Clicx int~ left ir,sert to ty'1e te;i.1 
Press the Tab kPy to mov-:- tc thi' 
next n:,en 

All other 
word processors 

2. Set tvm center-aligned tabs 

• If software offsets 1abs frcrn left marg1~1 

(e g MnDsofl Works· l 

Tab t 0-75" Tab 2 2-25" 
• If software offsets t2bs from left edge •it 

paper(€ g Lotus A.m1pm" 
Tab t 3.5" fob 2 5.0" 

3. Se1 line spacing o· line hetght tc 0.5'' 
Note· Sefe<~t 1nr:hes (in .1 or 1nc/11d1 • 

irch marks n if necessa')' 

4. Ju ::.:rlh!r Text 
• Press Tab key to mnv-~ to 11rst tnS.l)'1 

arKi typP-tn! 

• rress Tab key to move to 1ext 1n·-;·~rt 

IMPORTANT: type same text 
siclt-by-side to ere.ate inserts 
that can be read from both sides 
of the tab 

• Press ltie Return ke·f to n,ovc to rcxt 

lme. Prsss Tab kf'y ~o re:'lf·at rtnd 

o:xnplete ttie insert trt.cs 

SEE PRINTING INSTRUCTIONS ! qe 18 - sJapJh!G w4 spasu1BY.L918 fual\'t;/ d 
Ja1upd 01u1 pua S!lll paa.:1 @Au31\v 9 

RillOIN step-by-step 

For Word Perteet 6 1,7.08 0 - c,wl<. or1 
Format menu rm WordPcrfcc1 ll O - C 1 ;., 

on Layout rnenu 

Choose labels. 
Select label file: wp wp w· 12~' 
For WordPerfect ().l)IG 1 - Cli:J, OP 

Wl-213-8 WorkSaver (Front) 
For Word Perfee1 7 018.0- Cl1 1'k l 'f1 

Avery WorkSaver S-Tab 

Click Create. 

In the Label Description txJx 

Type "Avery Big Tc1bs 8 · 
Ir the label Type box select Laser 

,: Make the to lolh1ng changes 

Label Size: Height 0 '._i' 

Labels Per Page: Rov1,'s :.--o 
Top Left label: I f:ft E=rlg1 · ::- 7'~' 

Distance 

Betw~ La~h . Columns o o 
• Clrck OK. t~i;ilck Select buttrn 1 

;'~lifl .lhc Lnbclsl:/i~l0J box 
::::~, ~ V.• . . ,~~ 

,,~; fu:ce'ni~r.'.~!ld Eniet":ifr>S.J . 
\~-. ·~:.·._click GU:~!? For~_menv .• ~~:t 
'>;~;,. '.~ ~u.Wfi<i!dL~ tile~ ~'fl<· · 

"-t.~,. '.·',· -··~~Jicii::-on the·~wiaf: MB nu. S1 ·lcct 

! 

_ . ·;:;r:e, ther, CHRter 
·j' , · ·). elect Current and subsequent 

~~ .J ages, lhen c:ick OK 
~~'=- · · Begin typing text in 1he first in~.ert 

Press Ctrl + Enter keys to me vc to 
the next insert 

IMPORTANT: Type the same text 

side-by-side to create inser1 
that can be read from both sides 
of the tab 
Press Ctrl + Enter keys to repeat anrl 

complete inser1 lrtJes 

SEE PRINTING INSTRUCTIONS 

Printing • 
instructions • 

Follow step..b)<-stcp 

Insert a 5hcct of plain paper in Manu~J.I 
Feed Tray 
Set printer to ''Manu3.! I ecd" if necessary 

Prin' a test sheel 
3 Hold printed test sheet against insert 

sheet to check alignment. 
·1 Load the insert sheet and print using 

your prirJer's manual feed ·rciy 

PHINT A HALF· SHEET Save the rt'hl for la!~~r 

NOTE: Only for pnnrers ca;nble ot tef'<.li•1r,; 
8 T/2"x51/2"papersizes. 

1. Split insert sheet 1n hcJlf ltonzor1tJlly 

~~ 
llll 

2 Feed into printer on ron-pP.rfor JlPd 

side (see arrows on top and botton ol 
insert sheet) 

Need assistarce? Che-ck your pnnkr rna'1ual 

or contact Avery Dennison Technic.al SuPJX!rt 

TIJRN OVER FOR CON111CT INFORMATION 
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BARBER - 5.22.06r0011196 

NEW PRODUCT PROPOSAL 

PRODUCT DESCRIPTION: Sportsman Model 710 Bolt Action Rifle 

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

• Reduced Cost Of Manufacture 
• Reduced Manufacturing Lead Time 
• Ease Of Use 
• Low Development Cost 
• Low Capital Investment 
• Above Average Gross Profit (45%) 

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

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

Np89.doc jrb 9/23/97 
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BARBER- 5.22.06r0011197 

PROPOSED TIMING: 2000 Catalog 

VOLUME: 
Year1 Year2 Year3 

40,000 50,000 55,000 

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

PRICING: 

MSP: $229 

NSP: $188 

Np89.doc jrb 9/23/97 
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BARBER- 5.22.06r0011199 

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

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

PART DESCRIPTION 

Document Envelope Assembly 
Document Envelope 
Users manual 
Product Owners Card 

Remington Authorized Gunsmith 
Safety Booklet 

Oval Label 
Carton Assembly 
Box and Envelope Label (710) 

Shelf Talker 

Bolt Handle Blank 
Bolt Handle Pin 

Bolt Head Assembly 
Bolt Head 

Part# 

1721 

1649 
3391 
1426 

3413 

3499 
3491 

1444 
993002 

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

Material Run Rate Labor Fixed 
O.H.$ 

Var 
O.H.$ 

Total 
O.H.$ 

$ 

$ (hrs/pc) $ 

0.09 $ -
0.08 

0.15 
0.03 

0.07 
0.10 

0.01 
2.05 

0.04 
0.14 

0.05 
0.04 
0.23 
0.06 
0.14 

0.05 
0.41 0.0050 0.05 

0.07 
0.69 
0.22 0.0010 0.01 
0.12 
0.19 0.0010 0.01 

0.0275 0.29 
0.74 0.0032 0.03 

0.0120 0.13 
1.63 
0.10 

0.0580 0.52 
1.75 0.0809 0.86 

Page 1 

$ $ 

0.08 0.15 

0.02 0.03 

0.02 0.03 

0.45 0.85 
0.05 0.10 
0.19 0.37 

0.79 1.51 
1.31 2.49 

$ 

0.23 

0.05 

0.05 

1.29 
0.15 
0.56 

2.30 
3.80 

Total 

$ 0.09 
0.08 
0.15 
0.03 

0.07 
0.10 

1.59 
0.92 
0.69 
1.63 
0.10 
2.82 
6.40 
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BARBER - 5.22.06r0011200 

REMINGTON ARMS COMPANY, INC. 
FIREARMS - MAYFIELD 12110/99 

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

PART DESCRIPTION 

Value Added Cost of: 
Proof/Gallery/Inspect/Pack 

Total Cost 

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

Part# Material Run Rate Labor Fixed 
O.H.$ 

Var Total 

93712 
300342 

???? 
94555 

300330 

???? 
???? 
???? 

300363 
300364 
300365 
17028 

$ 

$ (hrs/pc) $ 

0.77 
0.11 
0.02 
0.04 
0.15 

0.18 
1.63 
0.02 
0.19 
0.03 
0.07 
0.14 
0.16 
0.08 

2.90 
0.26 
0.26 
0.42 
0.25 

1.15 
43.05 

0.0010 

0.0010 
0.0070 

0.0010 
0.0015 

0.0020 

0.0160 

0.0010 

0.0083 
0.0010 

0.01 

0.01 
0.06 

0.01 
0.02 

0.02 

0.14 

0.01 

0.07 
0.01 

0.1500 1.34 

0.9226 $ 9.15 $ 

Page2 

0.02 

0.02 
0.10 

0.22 

0.02 

0.11 
0.01 

2.05 

13.98 $ 

O.H.$ 

0.03 

0.09 
0.09 
0.15 

0.42 

0.03 

0.22 
0.03 

O.H.$ 

0.05 

0.14 
0.14 
0.23 

0.64 

0.05 

0.33 
0.04 

Total 

0.77 
0.17 

0.04 
0.31 
1.14 
0.76 
0.02 
0.09 
0.78 

5.38 
0.13 
0.05 
0.05 
0.18 
1.63 
0.02 
0.19 
0.03 
0.13 
0.14 
0.16 
0.08 
0.40 
2.95 
0.26 
0.26 
0.42 
0.25 

3.91 5.96 8.45 

26.61 $ 40.59 $ 92.79 I 
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BARBER - 5.22.06r0011201 

REMINGTON ARMS COMPANY, INC. 
FIREARMS - MAYFIELD 

C:\windows\TEMP\(Book2.xls)710 capital by operation 

In House Capital 

Part 
Name Operation Equipment Capital Required 

Barrel Cutoff 
Drill cones 

Ream 
Rifle gages 

Wash & Stress Relieve baskets 
Tum gages 

Face & Chamber 
Face & Chamber 
Cul off and Crown 

gages 
machine 
chuck 

wash and eddy current test machine 
Induction Harden machine 
Inspect Hardness machine 

$0 
$9,960 

$0 
$9,800 
$6,900 

$10,100 
$33,300 
$222,880 
$15,000 
$75,000 
$166,000 
$12,000 

12/10/99 

Dec-99 

Feb-00 
Feb-00 
Feb-00 
Apr-00 
Mar-00 
Jan-00 
Mar-00 
Mar-00 
Mar-00 

Useful Lif Depreciation 

10 
10 

996 

10 980 
10 690 
10 1,010 
10 3,330 
10 22,288 
10 1,500 
10 7,500 
10 16,600 \~t, 
10 . 1,200 ·.Jt', '\l 
10 760 ~~·i \~... .., 

"= - ,... ...,~ . ,,,_~t '" 'li :!r,:~.,t;i~;,~·· 
••ooct .:.. ''" rn<h ;;•'" ''" ·~r,;·~,~!~~. ·~1:1, ·~. 

Drill and tap sight fix & gages 
Roll mark fix & gages 

Angularity Straighten fix & gages 
Centerless Polish 

$7,600 Feb-00 
$6,300 Apr-00 
$3,500 Feb-00 

$0 
$2,500 Jan-00 
$6,000 Jan-00 

Bolt Head Superabra~:~rind Lugs ~:::gage ·;;:}~fJ~~>;~ :.\(b,~:~:·\ ·~:~'.·,. 
CNC Machine Bolt Face ·:1~. 4'' ... ,.·. · · .,,. 

Complete .. fi"'.· -.·~_·'\..ag·:.: ... '..~,.. ·~'$' 174 784 n~ ·:~· .... ~ _',;.li~:;::~:e.> 
CNC Machine Cam C,ll~.~~·of.~" '\1; ',>> ' ,)~; ~i~~~., 
Ejector Ret~inin~Pin f'l~ fix &, ~ge ~'.~;-, ~\5,•'.0.~?.'.~;;~:" Mar-00 
CNC Mach. 111e B9}1. He~>i. ·<~·.~ · ::o·, - · -· 

rw~!ning Piri~1e ;~fW& gage \~~ $1~'.boo 
Puri~f:\b,n) Ext~i;)or ·< ·i 

· ,,~;:~~~h... Riilatibfi~iJqtcii;~, ,f., & gage 
•,::!"l.:>t •,1.•11, i•_\::L .}.'.,.~·-.:- -~~ff~ 

-·~~··· ·~~\{en~r Heal•.;~#·~ ~,, 
:~W l~pectfor Hardn~; 

. :~~c:n~~~· ·~~~ )i~ Bia:~ .0xide 

l~i "~h , .. ~f 
~~~~:, ,J~~ -.. ,;;~~·.<;;<~spect Purchased Part 

~q~~~~.'.-.:t~~f);Bolt Body Blank 
~ Machine Cam Cuts 

gage 
machine 

Assemble Braze Bolt machine 

Receiver 

Barrel 

Deplate 
Eddy Current Test 
Glass Bead Blast 

Black Oxide 

Inspect Purchased Part 
Blank 

Machine A-load 
Machine B-load 

Vibratory tumble deburr 

tanks 

fix 

gage 
machine &CM 

$10,000 
$0 
$0 
$0 

$2,000 
$0 

$90,000 
$9,500 

$0 
$2,500 

$0 

$2,500 
$513,831 

$0 
$0 

Mar-00 

Jan-00 

Jan-00 
Feb-00 
Mar-00 
Jan-00 

Jan-00 

Jan-00 
Feb-00 
Feb-00 

10 250 
10 4,380 

10 17,478 

10 1,500 

10 1,500 

10 1,000 
10 
10 
10 

10 200 
10 
10 9,000 
10 950 
10 
10 250 
10 

10 250 
10 51,383 
10 
10 

Assembly Press Receiver to Barrel fixture $0 Dec-99 Ilion Equip 10 

Page3 
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BARBER - 5.22.06r0011202 

REMINGTON ARMS COMPANY, INC. 
FIREARMS -MAYFIELD 

C:\windows\TEMP\[Book2.xls]71 O capital by operation 
Inspect for straightness gage 

Final 
Assembly 

Part# 
300327 
300333 
300334 
300345 
300361 
300360 
300366 
300368 
300336 
300362 
300363 
300364 
300365 

Gallery 100yd range 
snails 
HVAC 
other 

Purchased Parts 
Part Name 

Receiver Insert 
Side Plate 
Safety Arm 
Bolt Stop 

Recoil Bracket 
Bolt Handle Blank 

Boll H. Braze Shim 

Capital 
48,00D 
10,000 
23,88D 
6,820 
2,225 

12,800 
0 

Bolt Plug 38,088 
Firing pin head 23,0DO 

Mag Latch 33,480 
Magazine Box 28.~0 

Magazine Follower ; ,~j:33,3Q,9 
Magazine Bottom, ,,~9'f- 47,8!iil; 

Stock,1, ·;%: 1,~0,30~~~-
Styrofoam %ct -,~" --·~;·~·-' O '-'~'-

tM\\;~:i,~;:;,~!h~il;,~'~: \\ 
1~h ~~r iitta1 

"-[~ 1~::~ ·:;·~·~;~~~~·~ Installation 

$2,297,528 
$61,DOO 

$2,358,528 

12110/99 

$3.500 Dec-99 

$100,000 Dec-99 
$30,000 Jul-00 
$25,000 Jun-00 
$10,000 Mar-00 

$100,000 Mar-00 
$65,DDO Jul-00 

$1,801,755 

Page4 
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10 350 

25 4,000 
25 1,200 
10 2,500 
25 400 
25 
25 4,DOO 
25 2,600 

. ' 
·\~t _.,,._ -~ 

~~~\>.- : \.:f.~. 
Pa'ymei:its ''.~~. S.3 . 

'.1.arc0Ji~~~~;~6~1:~P~r~· 
~ar-Do :iif}r-oo 
Mar-OD Apr-DO 
·'Mar-DO Apr-DO 
Mar-00 Apr-00 
Mar-00 Apr-DO 

5 7,618 Mar-00 Apr-OD 
5 4,600 Mar-OD Apr-00 
5 6,696 Mar-00 Apr-00 
5 5,600 Mar-DO Apr-00 
5 6,660 Mar-00 Apr-00 
5 9,576 Mar-00 Apr-00 
5 30,060 Mar-OD Apr-00 
5 Mar-00 

253,430 
10 ___ 6-'-, 1_0_0_ 

259,530 
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REMINGTON ARMS COMPANY, INC. 
FIREARMS • MAYFIELD 

C:lwindows\TEMPl[Sook2 xls]Start Up Costs 

Direct Labor 
From Overhead 
Setters 
Marntenance 
EBs 
Other Costs 
Travel 
Material for Recerver 
Material for Bolt Body 
Material for 1,000 Learnrng 

Guns ($43.86/ea) 
Materral for 60 T&P 

Guns ($43.86/ea) 
Material for 30 DAT 

Guns ($43.86/ea) 
15, 000 rns of Ammo 
Disassembly & Rearrange 
Toolrng & Inspection 
Prototype Parts 
Material Handling Purchases 
Mrscellaneous 

8/31/99 

124.93 

9/30/99 

2.175 00 

15,265.47 

5,496 16 

...,...,.,.,~., .. 
nt-3::}.::;:-.lj':';>.1 < .. ·~----~~ ... 

k~~· "="'.?~ 

=*'" ~I~ 
~~ ~-
~ .~ ........... -.:,::._, 
<"j~A--.~~- -

10/31/99 
3,188.64 

1,849.41 

10,000.00 

3,000.00 

16,250.00 

9,803 56 

""'-'1~h~ 
~~,-f;;}~~---

,..~-- -~-0-:0..-

1:0:.lo.:.I" :..:.:':.:. 

.~=~-~or ·~.._~t. 
~' !-<" ;:_c ~ 

=·:-:t 3W 
·_;,_·.. ~;'S'" 

-~:: ... _ ....... ~~ 

c~~.._,._,_'°'./-:.~1~~~ 
•,:'1~.:.:;;i.ri-~· 

- ,..,,,,: 
. ,_.,.._..:1:::-e.~ 

. -~:~.!;·~r.~:~~-.::~?' 
_, .. -~·=-:--::~· .... ~.:ri-o· 

L •• ..-:' C •'" ••,'""·~ 

11130199 1131/00 2129100 
4,555.20 

~v:..;i.i;~r=~-~-
- _q __ ~.i~~~?·~ - '~:i 3,625.60 8,565 48 

.. ._._v..=.•"-.."'""'<i-':li.· 
'''. '. 2,582.40 5,084, 10 :-Y~!-! ... -<. 

~t-..•_ 

2,642.02 2,245.71 ~%7 14 ~;f,3,600 64 7,916.76 

10, 124.934<i:~ 

<~:~~t:· r - _>:,::/,.;. 

.. ~·. :·_·:·.'1=:)+" .. : :;·,; - .~l:L-'1-!:..·-..;. . ,._ ;, 

. =?;t·: " - "?~~ 

~~~ L • •• ~:~' 
~~~-~. ··.r.:.:~>' 

.,.,_?;:-,i..:o .ro:~f..~' 

--=·v.it: -;-~-.'-:>-=·· 
' ~~ • .. ~-. 

·' ._.;~-'i.=:}·· ._ . .- ·:r.--. 

16,250.00 16,250.00 

. ;.'f;~:y.:;{ './~ 
lj ~~ '-..,~::.- --;.::: 

64,015.47 .-• •,o• .,o<. 

~~'.;!l,000.0'\(• 8,000.00 
"; =~- 1.-- . -~ 

9,803.57 9,803.56 34.906.85 I ih 286 .. ~/WS 
......... _. ............. . 

12110199 

Project 
3131100 4/30/00 5131100 6/30100 7131100 Total 2000 Total 
7, 109.76 8,809.92 10,200.96 6,800 64 32,921.28 4~ 

5,349.80 1,767 76 3,070.32 3,535.52 25,914.48 25,914.48 
5,717.34 4, 198.24 3, 148.68 4,253.48 2,099. 12 27,083 36 27,083.36 

10,542 60 8,570.03 7,742.79 8, 192 18 3,268.09 49,833.09 56,570 23 

10,124.93 
2,175.00 
3,000.0~ 

21,930.00 21,930.00 43,860.00 43,860,00 

1,315.80 1,315.80 2,631.60 2,631 60 

1,315.80 1,315.80 1,315.80 
600.00 1,200.00 600 00 600.00 3,000.00 3,000.00 

6,000.00 6,000.00 6,000 OD 
64,015 47 

8,000.00 8,000.00 32,000.00 32,000.00 
19,333.33 19,333.33 19,333.33 58,000.00 58,000.00 

286 286 286 286 286 2,000.00 36,906.85 

1999 startup Costs 124.93 22,936.63 44.091.61 33.250.18 32.111.19 132.51s,1~11a,dei:l5 · 2~.05 65.535.22 5~07747 42.627.28 43.851.46 28,521.1a 284,559.611 417.134.76 
~!-''.. . .. <-., ·: 

....... ~- -1::.-:-.:.·;-.:i..i 
_;r.-::· _, ... • .. ~~-=:.:~: ... ~- . 
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OBJECTIVE-

BUSS RA TING - 800A 

Sheet1 

Page 1 
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•, BARBER - 5.22.06r0011206 

MACHINE 

CHILLER (REAMER) 
CHILLER (DRILL) 
RIFLER 
REAMER 
REAMER 
GUNDRILL 
GREENARD PRESS 
LIGHTING PANEL 
DUAL HEAD DRILL 
OKUMA (RAIL) 
0-12 
ROLLMARK 575 

Sheet2 

NORTH BUSS 

TOTAL 

. :,_ 

FUSED@ 

10A 
20A 
45A 
60A 
60A 

125A 
20A 

200A 
10A 
40A 

40A 
40A 
80A 
80A 
40A 
40A 
10A 
10A 
25A 
10 A 

1235A 

BUSS LOAD- (1235 A) (30%) == LOAD 370.SA 

46 % OF BUSS IS CURRENTLY BEING USED 

Page1 

MF1256 
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MACHINE 

ASSEMBLY PANEL 
EDGETEK 
CENTRIFUGE 
SOUTHBEND LA THE 
AMERICAN PACEMAKER LATHE 
BRIDGEPORT 
BRIDGEPORT 
SURFACE GRINDER 
ROTOFINISH 
CITIZEN 
SHIPPING PANEL 
GUNDRILL 
GRAYMILLS PARTS WASHER 
AJC UNIT 
AJC UNIT 
AJC UNIT 
WAGNER CUT-OFF 

Sheet3 

SOUTH BUSS 

FUSED@ 

Page 1 
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Remington Arms Co. Inc. Page 1 9/1/99 

""'•-·th~ -~- -
~~~-r~·~~-"'~---

C Q $ T PEF[IVIQ~TH AT $.065 PER KWH 

MACHINE 

OKUMA L T15MY 

OKUMA LB300MY 

G&L CORDAX CMM 0-8 

OKUMA4018 

OKUMA4018 

HEAT TREAT 

INDUCTION UNIT 

CHILLER 

CHILLER 

EDDY CURRENT TESTER 

TOTALS 

Remington Arms Co. Inc. 

~-:;....=... .:..:~~-

··~~ ........ _ ......... /..;.~1~~i 

~~~~~~qi::j:§bsT AT FULL LOAD I KWH 

AT FULL LOA~;t~:r ATJ0.065 PER KWH , AT NORMAL LOAD 

:~~,.j"}:O,.:I·.;: ,t:;':" . .:c:•t··::oo""' 
14691,6 ·<;.;;;w o•",;;)11l,Sj,iiift54,95 

...... - ..... ~~ . 4848.23 

9180 

734.4 

7623.07 

7623.07 

10164.09 

8968.32 

2541.02 

2541.02 

64066.39 

:-

~fe-~T . -~f;._ ·:-~:~ 
•;t!,!..-_ .,,_,-. 

:;l+ $596~70 
.,N~.~~-~~;~ 

_:1.".· ..... ~,:r· 

,:.;~:yJi-,'-'._ $'41 .. 1A 
"'• .... 1'y ... "' I .. - -.. ~~ "' 

- .~i:;:-1..:"t .. ,'.- ·.· .. .t' •,:_ ;: 

,;~~~" $495.5~~ 

?$\:. ~ ' ·f..~~-, .. 
~flls~go _ ,_·;:::,_ 

.. ... -.... "·:· ........ .cc .. 

tfi'&~i~. ·":[!: 

3029.4 

242.35 

2515.61 

2515.61 

3354.15 

$;~~.94 •::·:0 .-~.:r,. 2959.54 
..... _.·:~~=_, 

$1651-7':~:;-" .. .. ~(.>' . .. ... -.;.:. .... ~ 838.54 
~-~;~~· . 

838.54 
....... ~-· i-~:-:.:..:.·;·.":f...i ;r.-::· _, ,,.,•, ~ • .:~: ... ~-

$165.17 ·""·,~·>·~."-· ····' d":J"'~.-:: .... ,1 ·.,,,T 

:.:-: .. 
~ . 

INFORMATION NOT AVAIL~!:;l$~~"ftij1s TIME 

$4,164.34 

Page 1 

-r .. ;1·.· , • 

... ~;f'1j4L 1 97 
,,-.. ~~~~~· . 
~~ 

• ·"-°' '" J"a...,",.IL.•_ 

~!~~;;==~-~~-~'-: ... _,·_ .. -_•=-:!-f .. ~ - .. <~~:, '~ , .. 
, "i: '~ -

-==--~=: . ..... = .. -'-:· 

·.~f....~~-~:. 

,.:~,·· . ..,.· ....... 
=-:'=~y ..... _.:· .. ~t-J-i:.·l--
""'o/ ,...- ;;.;J=..:~tr,,,_ ... -

. • -i -.. -.. ~.[,.. 

~,:~~~~ 
-=z-

COST AT NORMAL LOAD 

AT $.065 PER KWH 

I $315.13 

I $196.91 

I _!15.75 

I $163.51 

I $163.51 

I $218.02 

I $192.37 

I $54.51 

I $54.51 

$1,374.22 
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.~=~-~or ·~.._~t. 
~' !-<" ;:_c ~ 

SUMMARY OF AOQE_~~,§fECTRIC USE FOR 710 PROJECT 
•,:'1~.:.:;;i.ri-~. _ .... ~~: 

. ,_.,.._..:1:::-e.~ 

_, .. • ~ ·~~29i~::i]?' 
?::', ,•" ;.:;~''/ 

-;.:~.::-· 

AVERAGE OF EXISTING KW USAGES 248400K~if.'.~i'"'~~:::~;:;,)i 
.... -~~~.·.z:_•...- ':..1~ 

ESTIMATED INCREASED USAGE PER MONTH i~"t42iikw 1'::,, 
·;~~ ~t~ 
-1~~~ "'""" 

THIS YIELDS AN INCREASE OF APPROXIMATELY 8.5% MORE BQWER THAN IS CURRENTLY BEING USED 

.~ 

.. . :: ,.~~-~~ :::..-i~-:r· 
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Remington Arms Co. Inc. 
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COST~~QJ~~;bVE ONE OKUMA MX45 
·..:~~.:.:\"~<. _, .... ...,"'-:~: 

~:r..~:;:1!.f~·,~ 

COST FOR RIGGERS AND THEIR EQ..t$J~J~9;ENT FOR ONE HALF DAY 

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

** THREE POSSIBLE MACHINE MOVES TO DATE (COST X THREE) 

~..-i:i:·~r~;f:: 
- •.-="..:-:..:".=.: •r,.• ·~-· . . ..--...-~·[!~-... ~~ L"" ~ -~-. 

~:?·~;.:':.:-=·· .. ·:,~~~ 

.;-!"::/;: 
.... .:-J·;;_)t-).:":"'-" 

-~~~;}A~~-:=-s. 
~s-:.._,,,..· 

. . . ··- .. , . , .... .-~ ....... _ 
~ i":-4:0..-" :1•,;:,··~ .~, ~ ,.' ." •" L~.;:-:..,.., 

·t~~.-'-~-·~~~\ -· .... (:/? 
,.'i: ,,-

-,.-.~=: ..... .-.---~­
·.::.._.,:~_~:. 

,,;m.··· .. ..,.··.·· vy .... -~:ii~i/~~;.:t~=.. .:.. 
. .... ;..:;·~~.r..-· 
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~~\ tn 
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"'{· 

8/27/99 

$1601.00** 
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-: 

RIGGERS AND EQUl,;;~N~ COST FOR MODEL 710 PROJECT 
.;.:·!,_.· 

MACHINE CONTRACTED l~d~~;:t:~~:~K LIFT I SKATES I EMPLOYEE LABOR I SUBTOTAL 
'7.",.;;...1..,-~ '• ...-:.·::r 
."!'i-- <~·- ,.,.,, 

OKUMA L T1 SMY $40.00 NIA $288.oo '.Y4$1..i&.oo 
!--~~~~~~~~~~---~~~~- ----.• ~ . .-. ·"h 

$468.00 

OKUMA LB300 $288.00 

OKUMA CROWN-V $288.00 

OKUMA CROWN-V $288.00 

TACO BRAZE NIA 

CHILLER (TACO) N/A 

INDUCTION UNIT N/A 

CHILLER (INDUCT.) N/A 

G&L D-8 CMM N/A 

EDDY CURRENT TESTER 

TOTAL COST $1,152.00 

: +i-~)fo$1~,~~~~~~;:; I $40.00 I NIA I $468.00 I 
.........• ~ ... ~:·. - -,~! . 

-~~f~$14o.oo'·:)~" $40.00 NIA 
-..;:;;_~:.. .-18 

-c:;~[$U.O;J.)Q',;}· ,._ $40.00 NIA 

..-~,-~':'·-""l·:c .. 
-~· 1A'-::···;>:;, '-f~, NIA ::;.. . I' ~-- .. ,,.. 
I~ •. '·' _,, '.·· .', TWO MEN 4 HOURS 

·:~\ 

l~ '~?t 
";NIA TWO MEN 4 HOURS 

~~r~.!; 

N/A 'i:r~·:;:: r:;1}· N/A TWO MEN 4 HOURS 
#r" ·-'~~::.';" 

N/A ~~/;.::·.T~l~ '.;~t,, I TWO MEN 4 HOURS 

NIA 

,,_ . 
•• :..:cC-.'::£· 

. ,_,11J(fafF"';~J. TWO MEN 4 HOURS 

(INFORMATION NOT AVAILABLE ~A!:f'6fS·TIME) 

$560 . .00 
::':'':.O::C:- ·' ·:..-..<ii...,;,n 
~ L"'.<:o"'.'r':~:C"-"·-
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Remington Arms Co. Inc. 

MACHINE LT 15 MY 

ELECTRICAL 

CONDUIT $102.00 

TRANSFORME~ $1,310.00 

DISCONECTS I $970.00 

FUSES I $125.20 

WIRE I $297.00 

FITTINGS $250.00 

PLUMBING 

PIPE $134.40 

REGULATOR $133.82 

VALVES $45.00 

FITTINGS $50.00 

EQUIPMENT 

GENI BOOM $156.60 

SCISSIOR LIFT $77.80 

SUBTOTAL $3,651.82 

LB 300 

$102.00 

$720.00 

$315.00 

$48.00 

$105.60 

$250.00 

$134.40 

$133.82 

$45.00 

$50.00 

$156.60 

$77.80 

........ 1 ..... 
...,..::;~~.--..1. 

..=t .. ~r:~~ ... ,·,"~-~~c;-
,~;.-· ':::">:."-. 
-~==- -~--gg· ~-

··:..:.:, -~.:!t 

w.~ -~ 
-"-:-!•·· - page3 
'-,i~~~~& . _,_ -

~W:~\=-~,11;~~-. 
... ~·- ··~.;o:,.. 

Pl'-':."" :: .:':- -.~ 

cogl- Fori~ACHINE INSTALLATION 

c:dwN~Ll&JOWN-V ITACO BRAZEi CHILLER f INDUC. UNIT I CHILLER 

s102.oof'~l~.S4CJ~:oo 1 $68.40 $68.40 I $68.40 
$72o.oo':oc·[trtii1)0¥~ I NIA NIA I NIA 

s31s.oo T s3.fl,po ·~9, s215.oo $435.oo I $250.00 

$48.oo I $4A.p,~>i:.::~f'~ $13.50 $30. 75 I $13.50 

$105.so I $1·9~o>:'·:l~~{;"'$~3.84 $24.96 I $24.96 

s25&oo 
::''.':.-

$1'5.00 $175.00 $250.00 $175.00 
~";=:L;bi~.~::.:·:'.:;;'.~.'.fJ.J 

............. -~·- ' ~';.''-, ·-· 

$134.40 $134.4Q:dp:~{~ 34'.~9 N/A N/A 

$133.82 $133.82 tfl, sik.8~~ N/A N/A 
:ii'i ·l~;~~~\.~.=::-

$45.00 $45.00 '" -,. -_$As·:O(t'JJ' N/A N/A 

$50.00 $50.00 S5o:;1i()_ .. :,-'fb';'. NIA NIA 

$156.60 $156.60 

$77.80 $77.80 

.~:-r..:..:.-=-.-,,, W"=: ... -,...,.. 

$156. 9Q-·:~0 
• .. :;•· 

$77.80 
... ,~:'~ 

·.•L~. 

=,·T~~ 

rf$=;~~,6o $156.60 

$J_~'B0 $77.80 
.. ~-==~-:-.:-

$68.40 

NIA 

$435.00 

$30.75 

$24.96 

$175.00 

NIA 

NIA 

N/A 

N/A 

$156.60 

$77.80 

$2,138.22 $2,138.22 $2,138.22 $1, 193.36~~ $~~~.fjt .. $766.26 $968.51 
;;, 

TOTAL COST 
,, ~fu.·· ....... ·.·. 

~/1.:Y ··~-..:r~-":,.,,o.-. 

o/~ ~- !O)ifiP"-~-:-"'"'" 
... ..-";.::·~~ • .r.r· 

":;~~~~ 
-=~~· 

8/30/99 

0-8 CMM 

$68.40 

NIA 

$25.00 

NIA 

$24.96 

$175.00 

$134.40 

$133.82 

$45.00 

$50.00 

$156.60 

$77.80 

$890.98 

s~~63.12 
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Remington Arms C~any, Inc ~#.-. "{::.... Model 710 Critical Testing & Paths 

I~ 
1 

13.B 

Task Name 
Model 710 Critical Testing & Paths 

Barrel Testing - 4140 Material Strength 

Cul-off Samples lo E'town 

'-O:l_i!;~~(,$ A ~},'~''":_• ~-
! ~.,_-f~~:,¥.-:..Start 
l§',:SO days I Tli~;to/28199 
,,,_;.. ""::V. 1\ 11 days I Th!g" 14199 

F1n1sh 
Wed 12115/99 

Thu 11/18199 

1 day .:1'h<H 114199 Thu 1114199 
,·;.i;r=• 

4 Samples to Induction Heat Treat ""'"" T~ 

5 Fatigue Test 1n E'town ' 1)'1!;1199 Thu 11118199 
.· ... :;:. 

Barrel Testing .. 4140 & Rem Spec 155 ~Accuracy 31 days W"'J~ /3199 Wed 1 Z/15/99 

I November I 
10124 I 10131 1117 11114 I 11121 I 1112e I 

......--- I 

,~.lltll•o•e•Z•. ••,•le•n•s•. •1111;• 

MikeK. 

Mayfield Plant 

December 
1215 12/12 

~:-:_';,::.· ,•:., T --- ... 
9 Drrll, Ream & Rifle 155 Barre!s 1 day I "-'~r~~-.(1i~ "" Tnu 1114199 

I 
ffi3 Rifle 4140 Barrels 1dayt:~.<Mnn1118199 l~·=·,Mcif!.111e199 

... -·=-·"'*~·;''":--'f· 
Stress Relieve Barrels 1 day J~"-'}.,J.ZS~.. Tu"4'1_'.9199 

Turn 8arrets 1 day Wed 11110199'.):'!'.,Wed 111'@.99 
r,~..&.. ...... 10 

11 Chamber and Machine Hub 8 days Thu 11/11199 I ·Mon 11122199. 
• r~ • .-. •Al 

.<;.;~.·- ":-."'!~<· 
I ~z 

1 12 fnduction Heat Treat ?days Tue 1112~1:_~ .. ~'~)f';'"Jil'.i'21T/99 '' 
Thu 1212/99' Wed 17U~i: ?;=~-. 

' Glen S.[50%!,Joe Z.[50%) 

13 To E'towri for Testing 2wks 

Test ~ress Fixture 1 day 
====-b=·,,· ·.._.-;7.";c;'·;;-''';;:";;-'I ._,,. -
Wed 1113~ -~\:ivec!'1113/99 '·:,-,;;. ~ Jim G. 

Tua1119/9S ;;~wed11124199 .~~ r 111•---------1111• C:-.• ,.,," i ...... ...... 

14 jii!il 
15 Bolt Hood Testing 12 days 

Superabras1\ 1 day 13.B Superabras1ve Grind Lugs 1 day Tue 1119199 -,~$'g;J,Kr.~~- f;i- .. ,. ,.,. l I Joe Z.[SO%J,Krlstan S.[SO%] 

17 me MachineFace 3days Mon1112.2199 Wed11!24/~~-11{i../·-\.:·.·=:c--. I - KristanS.' 
..,,,--+---t---::--:--::--::---------------r----::,.-,--r--=--:-==:-t-----::-:-:-:::;="'1' -~.... 'r;"' , 
18 Receiver Testing 2days Thu 11/11199 Fri 4J!f"~9· ';::~ ·<: . ., I ... 
19 if! Second Trip to Okuma 2 days Thu 11/11/99 Fn 1 f~t~.f99 1'+j·~~- :-..;~~ i 
20 Bolt Body Brazing Machine Testing 23.5 days Thu 10128199 Tue 111~~lf9 · .. , ........ 'Im•••••••••••••••• ... 

1---+=-+----,-----=-,-,.,--,---------------+----:-::-c-t---:=o--c::==+-.,.,--..,.==-·l-'~"'i'i. .~):;~:.:.~-:...~ 

BJoeZ. 

21 !!!ii Purchase Boll Handles 25wks Thu10128199 Mon11115/99 ,·--"~'j;·····~---···=·-······••'1 
22 ffi3 FrnishMachin1ngBoltBod1estoslze 2days Thu1114/99 Fri1115199!'"'., _,:fF j . 
23 Get Samples to Induction Brazing Vendors 1 day Mon 11/15/99 Tue 11/16!99 I .... ~:-·· ; ,-·: :;...>{~~~~-... Krl ta S 

~i0·{~i·.::Ej~,....,. -~-+~. s n • 

-~~~ I ~~.~~:·~ o 
24 Gat Quotes on Machine based on samples Tue 11116/99 2wks Tue 11 /30199 

6.67 days Mon 1118199 Tue 11116199 25 Non-Destructive Inspection of Barrels 

26 I ffi'.a Investigate Cost of sh1pp1ng old Magnaflux Booth from Ilion 1 33wks Mon 1118199 Tue 11116199 :.;.-.·~·:.rt:·~~·f -?~-~ ·r,.· ·~-=~-- Kristan s.[50%J,Jerrv H.[60%1 

27 710 Plant Layout 

Pro1ect: Model 710 Crtt1cal Testrng & 
Date Wed 1113199 

Task 

Split 

Progress 

213wks 

Milestone 

Summary 

Rolled Up Task 

Tue 1112/99 Tue 11116199 

• ....... -- ...... 

•.;;•· ! 

Kristan S.[75%),Joe Z.[25%] 

Rolled Up Split 

..... f,_f;;~·g~ 

-~~~:'.:.:'.;,~~~~}:L'-~ 
~-~!".._,,,... 

. . . ··- ·~ , . , ... .-~ ....... . 
~!ti~.~~~~-~~ ~ ~ • >' • .... •. L'.il" f..~ 

- .. <~.::, f;: .~· 
1-'i: .• -
·,.-.~::_ .... : .. '-~· 

•:=,.;_::; ~;. 

, :B.:-· 

Rolled Up Milestone () 

Rolled Up Progress 

~Y,,",, ~ '~-~--~f~~~l Tasks 
· ..... -:r:"7~:·Jf.~Pi· Project Summary 

~'it'? 
-..L ... l.'1. 

....... ....... 
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Remington Arms Company, Inc. Confidential 

Model 710 En2ineerin2 Trials Report 

Summary 

Engineering trials were conducted on three components of the Model 71 O from October 11, 1999 to 
October 22, 1999 in order to gain more accurate information of tool lives, cycle time, and various other 
machining parameters. The machining tests were conducted in Charlotte, NC at the Okuma America 
Technology Institute, and utilized an Okuma LT-1 SM Turning Center. Technical assistance was provided 
by Okuma America and Matthew Machinery out of Louisville, KY. 

The components machined on the LT-IS were: 

• 
• 
• 

Model 710 Receiver, Part No. 300340 
Model 710 Bolt Body, Part No. 300339 
Model 710 Barrel, Part No. 30S31S 

. ' 
·\~t _.,,._ -~ 

~·~~\\ '\:·.;:i 

As a result of these machining tests important information was gathered on the best meth~ to It: · \·:·:.'.,_, ·-~~~' 83 . 
manufacture these componen~s and t~e cost a~sociated with e~ch_. This in~~rmati,o~,~~11.lbe'~~d to ~P.d3.~-Mj- ·~~;-·r-\Y>' 
~nd refine the Model 710 i::o1ect Estimate pr~or to final sub~mss1_on. Add1!1o~~W1W~_ veral ~pi:tun~~~~cto · ~~t~. +'J)' 
improve the manufacturab1hty of the 710 design have been 1dent1fied as a;n;sult of~ese maclij!ung.'t{ials. '· 
The results of the trials to date are given below. ··"" ·,tt \~~- th )f 

Model 710 Receiver ',;$-' ;;l' '.!.t.,i \i);'~il!_I; ·~p ;~. ' 
;'~·~}<;~~';,, __ ··.:;·~~ .. ,_.)Fp.\ ), " 

There were numer?us ~iffic~lti{(~~ ~fhining th~lec~frer. '.'\lJJ~fttUtes could be machined, alt~ough . 
some were appr?xnna,t!Q~~;Qf cu~!(llldcn.,p_t to the ~del-~g'specs, because the LT-ISM avatlable did 
not have a Y-axis op~11:: t-'.~ <:·. ,;~! ,,,_ 

:~~)- ~.::~~~ ... ~t= ··~~\ ~~~ ',, . ~·~~? 
The pni):)Jems erteouri~r~wi;e: '+:, '~e?:~:!"' 

'~~t'.ih·- .. • ''Jf!otf~~ the I.D. of\~e r~ceiver due to vibration in the boring bar. This was due to the 
-.;~;:~~lv,.. J~L · \;.h, f'!iipt tfi~,the ratio of the depth of the receiver that needed to be bored vs. the boring bar 

.·.-~---·':~·f-' , '.\:~~-~--:-!· ~~i, '·~~~et~r was excessively large. When that ratio exceeds 6: l stock tooling begins to 
. .,.,-~ , , .c t.: _ b'ecome ineffective at damping out vibration caused by cutting forces (the ratio for this 

/(f''_,., ~~~· ~~h~. :if~f '>' =ae;::~~~ ::!:~~~2!he 1&~_eZ~~~~d~:e~=:~~0;1::e~h;or~~t~~:~!eP%~~~!:~'he 
~~~. -~~ -·~;;~~ .<}Y closest stock size was used for these trials, but the closest stock material required 
1~t -~~! removing app. 0.100 in. of material from the I.D. to get it to size. Several different 
~~~~~~i'{~~f/ methods were tried to overcome the chatter but without much success. Additional work 

needs to be done to determine the best options for creating the I.D. to model drawing 
dimensions and tolerances. 

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

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

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

Confidential 

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

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

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

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

• Material Cost: Remnant length app. 6" (same as original estimate). With a 5' long 
bar, this will result in 8 pcs per bar, and a per piece material cost of$2. l 78 vs. an 
estimated cost of $1.76. NOTE: The initial estimate did not calculate material cost , 
based on DOM material, which will be necessary to use to help eliminate I.D. boring ·A}. 
problem. Re-calculatin? the initial estimate ~aterial cost ~or a 12' bar with ~T~~-· _ ~-;~~ 
remnant atthe DOM pnce of$3.52 per foot yields a matenal costo(~2.028 p~r·p~~, ~~~,a,::, . 

not $1.76 ,,• ~;c/f:;~\ \~~-.~~' ;~_:,:_.'.,'_~)~!~~~--> ·,~;,{_•_.'ii~i}>' 
.... ~:'.":'::= ,.,:~~:. -·;:.. ·- -:.:"1= ' 

More detailed information is given in Appendix A. . ·} ,,. · ~~~ 1 •;;t ·iii, ·i:i• 
..... ~ ~:t~~ '~~·~· . ti~ ,.lJ: 

The materia~ used was pl~in low car~n tubing, 1.437" O:.Rj:~!tf!J:@l~·3?:' th~,cJ< wall. ·1~~ce a b~!fe6der 
was not ava1lable, the tubmg was cut mto 32" length,~~!wlhch y1eld;d ifJ!c;~, p"15t.bar. ·>~ 

-~·.·:· ·:~. ....,;:~i-.)l!.~ }i 

There is considerable opportunity to de~r~M:e~~P,lin~:9?st~~te~ting~)l:idex:~pgfuisert end mills for roughing 
the magazine well cut and ejection p~ccut. Th!s;~ool~'inust be tes¥.4 to see how it performs, though. If 
it works this style of end I11-!l! w4\ld r~Iace one efui rrtjll, c~w~~y, with an approximate savings of 
between $.30 and $;~RW:p\trt. ·~ effect,tl' on cyc~~;tim~~:flot known as of yet . 

. ~. -·~::> ~·:::f., : ._::.: ~ --~.'.ii' 
The machine us~ ~o~ttJ~e,~~iver, l),!~ ?~:iM'-15~, seems ~ell suit~d for machining this component 
com~. The op11on!{!~rred to rrla'1C1m1ze the machme's efficiency still reqmre more research and more 

-~:·~,ruforni~~tl:'fr.;>m'.mactf~g results. ·some the problems encountered, like the formation of long stringy 
. :~~y·,. ''c1\,\~,~ af(4,wh~r~e I.~:~ has to be bored out, will dictate what kind of bar feeder is purchased and how 

.~~r lori~pie'~ stoc~~y) be~· As thing stand right now, ifthe I.D. has to be machined, then the bar stock 

· .. ',~~r:n~~~· ;~~' le~i!' ·:wiH,~e limite~ to a?out 5' max, and a magaz~e bar feeder will need to be ~ti~ized. Oth~rwise the : ~~h chi ~- ormed by bormg will become too compacted m a longer tube length and will mterfere with 
l~I . -~~~~"-~ "ining. According to the bar feeder manufacturer normally used by Okuma, LNS, the smaller 
~~~- j~~ ... ,,,.~ ::trl~gazine bar feed syst~m can b; modified to provide through the spindle coolant or an air blast to clear 
-,~~"·- ~#~~· chips out, but those options can t be put on a longer bar feeder. 

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

The material price changes above reflects the use of DOM (drawn over mandrel) seamless tubing with 
additional processing done to it to lower the O.D./I.D. concentricity to at or below 0.01. This concentricity 
would eliminate the I.D. boring operation and lower tooling cost. It may allow the use of the 12 foot bars 
again instead of shorter bars, resulting in a material cost of $2.028, or a reduction of app. $0. 15 per part. 
The machine cycle time may not be substantially reduced, because the boring is done simultaneously with 
other operations on back end of the part. As a result the boring time is internal to the process. The 
concentricity is being reviewed with the tubing vendor to make sure the promised concentricity can be 
delivered. 
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Remington Arms Company, Inc. Confidential 

Model 710 En2ineerin2 Trials Report 

Model 710 Bolt Bodv 

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

• Machine cycle time: 1.933 minutes actual vs. an estimated cycle time (100% 
efficiency) of l.959 min. 

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

• Labor Run Rate: .00333 (2 minutes of operator time required per one IO-piece (5 \~}._ 
ft.)bar) vs. an estimated run-rate of .00321 (5 minutes of operator time per o~~fi- :!'~~ 
piece (12 ft.) bar) . ... <: · ;::.'._, ·'.~~- 8.3 . 

• Mater~al <;:ost: Re~nant length app. 4" (same a~ original_,~~ppi:ltte).TWith a?'. l_~y~~ih ·~~~~'i)'.~p~>· 
bar_, this will result m I 0 pcs per bar, and a per p1ec~~ m~~U¥.post of ~t74 v~,;:tin ·· · '~~~- ,, · ·· 
estimated cost of$0.74. \'1• ~& V } 

. . . . •\;~'-'' '~.k \~:~( tg~, -~f 
For more detailed mfonnat1on see Appendix A. ,_. ;f• ).~~~\~>. ·:;·1 ·b. "! 

-~';.~~~~~-~;.~· -~~1. ~~:~~>~~(. :::-~~ ·~·;~~ 
The ma~erial used w~s plain low ~arbon tu~-~.r.ig_: 0.75.~;p.D:)~i~p a .t~" tlilt~~f-11. Since a bar feeder was 
not available, the tubmg was cut mto 3,;~~J~~ .. wbJ8~;,,yUMed 5 pq~,per bar: 

. '
· .. :~_-,~!· {_j, ·\_·_;_:~_::'-. ···~~.t._; .. ~,~--:'_ ~~~C. . . :~~~ ... ,_ 

~I d t 7JOB ' . ~ : ~· ·~r'~ ... " , , ,_~~r~n'i;_·;' .v 
1r.l o e arre"'~~~'I· ·:.~.: · ;._;· . )f.; .,,, 

'.~~F ··~\~~ . .-~t= ~:~~~··. : ~~~ , ,, /~~~i~· 
There,were few;lii;obi~~¥Kin'achhlJhg th~~b1fu'.~1 chamber area. The features machined were the chamber, 

. count~,_polt'.i!iead 'tif.i;arance cuts'.and takedown screw holes. The machine available for use at Okuma 
._i~1.~;;~".lfiq,pot1';~vefii;y"~is op~i-0.n; therefore the recoil lug slot could not be machined. It should be noted here 

-~~( tha'tilµte ~chill~:i(J~~~d M run the barrel chamber operation is an LB-300 MY lathe. The LT-ISM was 

l"~!; 
0

111b,. :t~::~~~::::.~~~:~:::::, :~;': :::::: :;::ut Tho ooliog inIDalfy 
-,~~~ ;~~ ''"-'·~ :d}·osen, a groovmg bormg bar, ended up bemg too margmal to be used. The bar tended to rub Ill the 
1~~J•·. ~#~jr counterbore when cutting to full depth. Several modification~ to the boring bar head were tr_ied; enough 

-~~~~i'{~~- · clearance was added for the bar to clear the counterbore, but 1t made the head too weak and 1t would break 
after 5 or so pcs. As a result a 5/16 HS cobalt T-slot cutter was used to cut the undercut groove. This 
change resulted in an additional minute being added to the cycle time. More research into different boring 
bars is needed in order to fmd a standard bar that will suit this operation. None have been found to date. 

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

The 4140 barrel material used in this runoff is not heat treated at this point in the barrel process, unlike a 
M/700 barrel. Therefore the steel adhered more readily to cutting tools. As a result of this the tool lives for 
the rough and fmish reamers were reduced to ensure the chamber finish remained good enough. This will 
make sure there aren't any secondary chamber burnishing operations required. 
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Remington Arms Company, Inc. Confidential 

Model 710 Eni:ineerini: Trials Report 

Model 710 Barrel (cont'd) 

As previously stated above, the slot could not be cut in the barrel. Based on the experience gained from 
these trials, it is estimated that the recoil lug slot will add approximately 20 seconds (.33 min) to the 
cycle time. Load/unload time was approximately 10 seconds (.1667 min.). The cycle times, etc. are given 
below: 

• Machine cycle time (including estimate of Recoil Lug Slot & load/unload): 5.57 
minutes actual vs. an estimated cycle time (l 00% efficiency) of 3.69 min. , due 
primarily to the use of the T-cutter and slowing down the bolt bead relief cut 

• Variable Tooling Cost: $3.039 per part vs. an estimated cost of$2.762, due 
primarily to decreased life in the rough and finish reamers 

• Labor Run Rate: .0928 vs. an estimated run-rate of .06146 

• Material Cost: Not applicable for this operation 
·\~t 

~~~~~·' · :.(:t 
~;' <: . '.~:.' - -~~; 83 

.f·J/':'~~ \~~ .. ~,·;.,·.·.·.,_ ~.:.~.-~,::.·.i'.~/;[!;~~~t ... ~~~~~~)'.?l}~~-
For more detailed information see Appendix A. 

Conclusions 
;L -~sf" ~~h ' - "_., ' r 

As a result of these trials, the following conclusions could b:, fo~}f~ed: ·~1~'- \~\, {~6, ~~: 
• The total labor run-rate for the Mode!;?JO"~~~j·~~t ~~i~~~~&~:~~§ from ~~original estimate. 

This does not match the totalj!:\g~ase l]~t herc;.,Gt,lae totaj)ncrei$~~~ported up to this point 
amounts to an increase Q.fi~3Y7)Y)~ th"tii~ets of runf\J,llg barrels up to the point where they 
were ready for the,Ji;,ials~fuJier infofi&,itiofi;on cycle. ~~es'were gathered. This resulted in no 
change in •. 1;'.m~~td~f1!r th~:~arrel ~~~ilq~~}'j~fu({fifle operations, and a~ increase. of app . 
. 03 to.d~f.-~fu opera'f!en. ~. add1t1~~~l tummg pass was added to the tummg operation. 

~~~' ;)~ ... ·~~: '·;{:·.. ii~. ',/ -'" ~~f./ 
• • Th~\~ot ', · ·a'bie tooll~g co~*:ttib:eased by a total of $0. 72 from the original estimate. This 

'1e·:.;h. doe's/not h the totaHncrease list here (the total increase reported up to this point amounts 

;'_.:·.·~.f~~;;:~~~/~:.\ .. ·~.'-··,:. '.J~;: ·'.f;t~:f;D~~cr~iif of$0.829). In the process of running barrels up to the point where they were 
~~· .•.. ~i,t re'ii~~ior th~·trials other information on tool lives and cycle times were gathered. This 

·'''+• ;;!r (~~. '(;. result~d'in a tooling cost reduction of$0.l09 forthe barrel gundrill, ream, rifle, and tum , ,/f ,, .. _ 0t~· -~~~ ~~i ;~ .. · operations. 
)~: 1~~~. ~H 
~~~~•-, J~f ''~:;:~._.,;;wr· 

J~'.. '" ,,~•·'' 
-~~~~~ ~~-' . 

• 

• 

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

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

• Due to the trouble encountered with the receiver, it is desired that a return trip to Okuma be 
planned to follow up with optimizing the receiver process so better defmitions on tooling cost 
and cycle times can be created. 

Please note that the above changes are taken in isolation and may be offset by other recent information 
(quotes, etc.). 
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Model 710 Engineering Trials Report 

Conclusions (cont'd) 

In conclusion, Remington now possesses solid, if somewhat un-optimized, machining processes for the 
chamber and bolt body complete, and it is felt by both Matthew Machinery and Okuma that a solid process 
is achievable for the receiver with an additional week's worth of work at Okuma. Beyond that, there are 
several opportunities and paths forward to decrease the run times and tooling costs from the values stated 
above, but they may take up to several months to implement and optimize. 
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Model 710 Engineering Trials Report 

Appendix A: 

Tooling Cost Comparison - Estimate vs. Runoff 
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Model 710 Component 

Receiver 
Barrel 

Bolt Body 

11/3/99 
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. k.f.;;f'' '·:=:~i~. 
,...::;:.·.· 1 ........ 

d% li1-· 
.-:.; .:,. ' ~ .:! t 

~:,.,._T.QOLING COST COMPARISON - ESTIMATE VS. RUNOFF 
·~·-·t~~& .... 

...$.;mx:_:.~-"~?r. ... 
... ~·- --~~-
,,~ ....... - """'-.,,. ... 

11flitial Tooling Revised Tooling Cost !"l.C-
:.:;--._t 

Oper~!!on ,~e£ost Estimate based on Runoff Data (per .......... ·,A;.--·. . 
;; (oer oartl oartl •·,.:.---;,:. ,;] 

~~~.no<...;":-

Machine Compleit~,.· ~$;-;t~~( 0.927 $ 1.433 
Gundrill .,._ .. , .. ; -~:~~~- ... $ .. ~~~)- 0.119 $ 0.176 
Ream, Rifle <$' , .. 0.386 $ 0.202 
Turn O.D. ~-$. ;_~ 0~ o:;··· 0.072 $ 0.091 
Chamber Complete s·:·, /$"" .··:=<.2.762 $ 3.039 
Machine Complete $,. ·"'-·~~;o·- ''.f!,240 $ 0.285 

. ~:-

~t.,;::rotatChange-Variable Tooling 
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Change in$ 
[Note: () favorable] 

$ 0.506 
$ 0.056 
$ (0.184' 
$ 0.020 
$ 0.277 
$ 0.046 

$ 0.720 

,-;;:~Y ... ,.:.:·.~~jj,o:•""" 

Summary 

w -- ;.;J;:/r;~'"I:'-··-
. . ..-;.::·~~·[•· 
~~~,J~-~ 

''ff; '-'l 
"i.-r. 
·=z. 

Model 710 

% Change 

55% 
47% 
-48% 
27% 
10% 
19% 
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Operation 

MILL FIRE CONTROL SLOT, 
FINISH MILL MAG!'ZINE BOX 

SLOT 

ROUGH MILL MAGAZINE BOX 
SLOT.MILL RECEIVER TOP TANG 

RADIUS CUT 

CENTER DRILL FOR 265 
CLEARANCE HOLE.SCOPE 

SCREW HOLES 

DRILL .265 CLEARANCE HOLE 

ROUGH MILL EJECTION 
PORT,FINISH MILL EJECTION 
PORT.MILL BOLT STOP FLAT 

MILL EJECTION PORT MOUTH 

MILL BOLT HANDLE 
CAM/CLEARANCE CUT 

TAP DRILL FOR SCOPE SCREW 
HOLES 

TAP #6-48 SCOPE SCREW 
HOLES 

DRILL .279 HOLE 

COUNTERBORE 1.227 

CUT-OFF 

11/3199 

....-.:::00-~.-·..1. 

..=t .. ~r:~~ ... ,·,"~-~~c;-
,~;;· ··:::-:-::~ 

-~==- -~--gg· ~-
z,:,,, ·Ji¥boLING COST COMPARISON· ESTIMATE VS. RUNOFF Model 710 

-"-:-ii•.- -

-~~i1}~& . _,_ -
~"'-~:!i'.-"~~~-. 

Initial Estimate of Tooling Cost an~i;!;ffe 

I Tool Name / Cost per Tool:-tife 
tool loart~tool 

15/64 Carbide 
~~4~z .. ~~~7\~~ 

Endmill, 3-flute 
$10.05 225 

~-", '·· 

3/4 Carbide Endmill $72.34 250 

3/8 NC Spot Drill $13.95 450 

I 

17/64 Carbide Drill $17.77 500 I $0.036 

1/2 Carbide Endmill $25.59 I 400 I $0.064 

Special 3/4 Endmill 
wl .625 Spherical I $133.85 I 500 I $0.268 

Radius 

3/8 Carbide Endmill $15.97 225 $0.071 

#30Drill $0.66 250 $0.003 

#6-48 NS-2 Tap $14.25 750 $0.019 

7.1mmDrill $18.80 500 $0.038 

Insert $12.00 500 $0.024 

Insert $10.16 250 $0.041 

TOTAL COST 
PER PART I $0.927 

(ESTIMATE) 

New Tooling and Costs based on Engineerlna Runoff Observations 

Tool Name 
Cost per I Tool Life 

.320 3-fiute TiCN coated Carbide 
Endmill, Garr Tool EDP#12204 

(21164 or .328), Modified std 

tool 

$133.85 

$26.12 

$0.66 

$14.25 

$2.32 

'·:$\0.16 
.:.;c:'-.'::!':· 

--d=.p:·:~if~'.D ···"';~b 

500 

225 

250 

750 

250 

500 

250 

TOTAL COST 

Costf Part 

$0.147 

$0.268 

$0.116 

$0.003 

$0.019 

-
$0.009 

$0.024 

$0.041 

PER PART 
(REVISED PER 

, .. ,,,;:;.')if. I RUNOFF I I 
... ,~;~~t~;-_.p·.• RESULTS) 

$1.433 

~.::-.::-..Jo""-

Comments 

Modified std to get fire control slot to size; 
assumes design changes will allow 
magazine well radii to be changed to 
.160; new price assumed to Garr list 

rice olus 20% 
Tool life lowered based on uncertainty 

caused by runoff performance of original 
endmill; new price assumed to Garr list 

rice olus 20% 
was 3/8 carbide spot drill; however, 
performance at run-off resulted in 

change; tool life based on 597 bbl assy 
300 ocs. Per end; double-ended 

Was 17/64 Carbide 3-flute; change made 
based an run-off experience ' 

Tool life lowered based on uncertainty 
caused by runoff performance of original 
endmlll; new price assumed to Garr list 

rice PIUS 20% 
Four flute tended to chatter on entry; 

need either a 2, 3, or 6+ flutes to 
eliminate chatter; price based on M/597 
hammer endmill as worst case; tool life 

based on 1/2 of hammer endmill life 
Based on 597 carbon bolt 1/4" emill at 

225 pt/tool 

based on 597 barrels job 

based on 597 barrel job 

Was 7.1 mm carbide; change made 
based on runoff experience 

TL BASED ON 597 CUTOFF AND 
CROWN OPERATION 

Other recommendatfons: ... , ,. ,., .... 
1). May want to try inserted endfiiiiffiifr!i)lghlng·3~r;;iot for magazine well. If it works the cost per part would most 
likely drop to between $.06 and $.15 per ~art (assumes $15.00/insert and tool life between 100 & 250 pcs per Insert) 
2). May want to add a small face mill to c.Ji'~p;fang and bolt stop flat. This would create better finish, and allow us to buy 
an LT-15 w/o the Y-axis option. Looking alil!>':Sandvlk Coro-Mill 200 or similar. This uses three round carbide inserts and is 
commonly used in the mold and die in~for mj!lir;ig.;ifui)iours. 

Receiver Tool Cost Comparison 

o/ ~- ~.t:}·;;'.:t'-"•" 
.. ..-';.::·~~ • .r.r· 

..... "=<.-!:.'.J"'"" 
·,'.".».. i;, 

·~~i~.~ 
-=~~· 
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,1;_:..~ TOOLll'il.G;,COST COMPARISON - ESTIMATE VS. RUNOFF Model 710 
l~:f }~ 
..• ..:"1• _._,. .-':n:i'" 

~B~ ,;i~~~?-~ 
<"!"~~~·-""ic..;-:-.,..~c 

·..:~~.S--•°t"=<' - ...... ,.,; 
' '.-r~,.-;:~;,-;-~. ~ 

_, .. ~-~~2*r.:~:_E3r·· 
..;."':..'' •.. ;~·~'c} 

;~.:·:-· 

~::_~~-· 

Initial Estimate of Tooling Cost and Life ;;;'"..- ..... .... ,,. _ _,...:.·.·.· 

Operation I Tool Name 
Cost per Tool Life cts'J;;~rt. tool artsftool 

-v.-.;:...g:~· 

',"!".r~· 

SPOT FACE FOR .250 C-DATUM I 5/32 ENDMILL I 
HOLE.FINISH MILL CAM CUT 

$7.99 250 $0.032 

SPOT DRILL .250 C-DATUM 
HOLE,SPOT DRILL .250 BOLT 318 NC Spot Drill I $13.95 I 450 I $0.031 

HANDLE PIN HOLE 

DRILL .250 C·DATUM HOLE.DRILi .250 CARBIDE I $16.33 I 250 I $0.065 
.250 BOLT HANDLE PIN HOLE DRILL 

MILL .125R SLOTS 
3/16 CARBIDE 

ENDMILL,4 FLUTE I $6.82 I 225 I $0.000 

TURN FIRING F'IN HEAD KC 720 INSERT $10.16 250 $0.041 
RETAINING GROOVE 

CUT-OFF Insert $10.16 250 $0.041 

TOTAL COST 
PERPART I $0.240 

(ESTIMATE) 

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

.. '~~';: 

New Tooling and Costs based on Engineering Runoff Observations 

Tool Name Cost per I Tool Life 
tool {partsftool 

Cost/Part 

'~B/16 S~e Endmill, TiCN coated, 
C-1" Garr EDP# 51114 

$11.47 400 $0.029 

._.~ _ _.:;·~;:. 

600 $0.030 
c#:llifJN~C;;-ated Carbide Center Drill, 

''"·'' - ~;iiG.#306184 
:= ~·.:.,.:..I.··:·;.-

$18.20 

Comments 

Used a 2-flute HSS TiN Coated Endmill 
for runoff with little wear after app. 130 
pcs; carbide will give longer life and 

better finish 

Replaced 3/8 NC Spot Drill with center 
drill 

l:i'..i~.-,~.:-<:.-·; ... · "?.\ was 3/8 carbide spot drill; however, 
~.f4'Carbide 2-fiut&:Ja,rill, TiCN coated, $

20 05 400 
$O 

050 
performance at run-off resulted in 

",' Screw Mac;Bi;ie Length · · change; tool life based on 597 bbl assy 
. ..;.;::·' 300 cs. Per end; double-ended 

·l~;~~~\.~.=::-
1~.~~!!-· ·.:.~~7}~ 
·.-:·...,,.,,.. ' ,-...~t:.-:.· 

,·~~::;" 

$10.16 250 

!;~r· · . ~ . .,·/tt~~i ... 
.. ~.:.:.::.·_--;~~· .. :~;. ... .~ •. i 

w~~:.;:·· ··:~-~~--
... :1i:i:-~~~J:; 

-:r.f.'~~ffi~~·~ •re •••:~f~ 

TOTAL COST 
PER PART 

(REVISED PER 
RUNOFF 

RESULTS 

Other recommendations: .. :--
-;-:":;)~· 

, •• ::::<;./...:.· ·~· 
__ ,,.,,.:._~·~~;:-.·P"·' 

... ,~;.;.;;.;.;. ~-==~----­
~;.-::-.._i..--

• • • ·- ., c ~ ... .-~ ....... _ 

~!~~*~;~-~~-~~-:. · .. ·. ·~L)'.!-f~ 
.. .. <.!-.~ _;.....!; '. 

··;·.i: .. ·::...-· 
·:-:-... •.Y 
...... :-1.-··· 

·.~:...-;~:~;· 

,, ~fu_··· ....... ·.·. 
~~y ,. -~·-~~..i~:_..,,:.-. 
~ .:::r:.',.-;;:to=-··· .. ~- ... ,_.,~"'· 

.. ..-";.::·~~ • .r.r· 

"~:~:J~'t. 

$0.041 

$0.285 

Insert Broke at app, 90 pcs due to 
insufficient chip evactuatlon Inside hole; 

can be overcome by tooling/coolant 
options 

Four flute tended to chatter on entry; 
need either a 2, 3, or 6+ flutes to 

eliminate chatter; price based on M/597 
hammer endmill as worst case; tool life 

based on 1/2 of hammer endmill life 

11/3/99 
·~~i~.~ 

-=~~· 
Bolt Body Tool Cost Comparison Page 3 of 8 
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-~-~~- :.it, 
[lnltial Estimate of Tooling Cost and Life and Costs based on Engineerina Runoff Observations 

Operation I Tool Name j Cost per Tool Lite 
Cost/Part 

tool I oarts/tooll 

Gun Drill I Drills I $10.02 100 $0.100 

Gun Drill l Bushinos 1 $61.95 10 000 $0.006 
Gun Drill I Gizmos I $4.50 1 000 $0.005 

cut off I saw blade I $16.SO 2 000 $0.008 

TOTAL COST 
PER PART I $0.119 

(ESTIMATE) 

!::!.Q!.5.§.;. 
Average Regrind Cost Mistakenly placed in tool cost for gundrill 

1113199 

,,:Ji/.\'·~1';f>r~~I Name 
Cost per/ Tool Life 

tool I Parts/tool 

~"' 

·~~-'.t 

·::1:-:.. 
'{/ 

°:::~ 

$23.50 

$61.95 
$4.50 

$16.80 

~-~~ .-~~~:£1& 
.... _-r~~ .. ~)~~z~~~ 

,'~::~ ... 
~-:.~~· ~=-·:} 

.-' ·' .;:..! • • • - I :i.- >{ • -!'- ~ J-.1 _;r-::· _, ...... '.~-==--~~,.....,.-­
.. ~t.1?;::;~~~1~""· ''" -~.+~ ~~=~~-":~..-:-· 

=-:r~~ ... 

~·~'·r:·:~·?(;ffi!/;~;f:?;,~ 
.... .-;·· 

-r-~~ :{/: 
..... =:.i.:;,;~;-:-;.:.-- ... 

, • ...,;_~~'.,~I"--" 

-.. ~-r:·~;.:~..::'·----
~5!...._i,.--

150 

10000 
1,000 
2 000 

TOTAL COST 
PER PART 

(REVISED PERI 
RUNOFF 

RESULTS 

. . . ... , '. , ... ·~-.·~-·-

BBL Gundrlll Cost Comparison 

~!&~-~=JP..~~-~'': ... ·. -· .. -~·:-:r--~.~ 
- .. "~.::, .Q.'" 

1•'i: .• -

"1·~= .. • .-... ·----~ '.:(.,;:_::_-.;:· 
, ;tt:t··· 

~~..,.. ,. =-=·-~~.it=--=·"' 
w -- ~):~'p'.:t<-··· 

. _ .. • ... ::~~-r_..­
"""··~·.:i,.··· ,,_ . !;JI 

"~1. ~ 
~-i~-
·1. 

Cost/Part 

$0.157 

$0.006 
$0.005 
$0.008 

$0.176 

Model 710 

Comments 

Cost is a composite a f new drill cost and 
regrinds; assumes 1 new drill @$90, 5 

regrinds @$12 ea, 1 re.tip @ @ $72, and 
5 additional regrinds@ $12 ea. 
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Reming1on Arms Company 
Confidential 

Operation 

Ream 
Rifle 

NOTES: 

11/3/99 
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·z,i:tlOLING COST COMPARISON - ESTIMATE VS. RUNOFF 

~m);~~-"~;r,~ . 
• ;~·- ""o.r-}~~ 

.~E~'f ·~..._':t. 
~- ~~ ;:.':~ 

~·:~ ~& 
:;.,-.~·= -::::f 
~~'-·. .:.::~-. 
·-~~~~--~.r...;'~~~·~· 

'-"'<;:~;.:;_. .. ":':'' ....... ,.,; 
. ..:.-·..-::~::-:-~.' 

--::~!·~t.!:·~.:-~f.' 
L "£ ., _.~-~~~· .. • .. ,,,·:~~·";• 

::/§":-· .: .... :::-~'" 
.....,I'!"-" .-:.;· . ..::t.!..., .... 

.!':.y;: ... _ji:;:, -~~-;:---. 

-~~-z~~~-... ;J.-. 

... ...-.-..r.=....;~x..:=~~--
__ , .. ::~';~f'~?' ¥" ·~A.=;. 

..r.~{.t~-:· ..... . .,,~~- ~z:.l 
,?- .. - ,~·-

·~·"H-:· 

:1ri;.. 
~'R'i'-

~~= 

_,,..;;_:~-=~+ 
.i'1_;':f~·=p 

Initial Estimate of Tooling Cost and Life and Costs based on Enalneerlna Runoff Observations 

Tool Name 

Reamer 
Button 

Cost per 
tool 

$97.90 
$576.00 

Tool Life 
arts/tool 

1000 
2000 

TOTAL COST 
PER PART 

(ESTIMATE) 

Cost/Part 

$0.10 
;0.29 

$0.386 

Cost per I Tool Life 
tool /Darts/tool 

Re~er $126.55 I 1000 
fMfOn $300.oo I 4000 

~"''':;f'' 't~ 
1-~:;~!. o~~ 

TOTAL COST 
F'ERPART 

(REVISED F'ER 
RUNOFF 
~ESULTS 

·,:-:-

.-~~~:£1·~ .... _-_(:;,"';; .,~)~~?~,.~ 
,'~::~ ... 

~-:.~~· ~=-·:} 
.-' ·' .;:..! • • • - I :i.- >{ • -!'- ~ J-.1 _;r-::· _, ...... '.~-==--~~,.....,.-­

.. ~t.1?;::;~~~1~""· ''" -~.+~ ~~=~~-":~..-:-· 
=-:r~~ ... 

~·~··rt·:~·?(;ffi!/;~;f:~:ic~ 
.... .-;·· 

-r-~~ :{/: 
..... =:.i.:;,;~;-:-;.:.-- ... 

, • ...,;_~~'.,~I"--" 

-.. ~-r:·~;.:~..::'·----
~5!...._i,.--

. . . ... , '. , ... ·~-.·~-·-
~!&~-~=JP..~~-~'': ... ·. -· .. -~·:-:r--~.~ 

- .. "~.::, .Q.'" 
1•'i: .• -

"1·~= .. • .-... ·----~ 
·-~~~~--.;:· 

, ;tt:t··· 
~~..,.. ,. =-=·-~~.it=--=·"' 
w -- ~):~'p'.:t<-··· 

. _ .. • ... ::~~-r_..­
"""··~·.:i,.··· ,,_ . !;JI 

"~1. ~ 
BBL Ream, Rifle Cos1 Comparison ~-i~-

·1. 

Cost/Part 

$0.13 
$0.08 

$0.202 

Model 710 

Comments 
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Remington Arms Company 
Contiden1ial 

Operation 

Rough Turn Barrel 

Finish Turn Barrel 

NOTES: 

1113/99 

...,...,.,.,~., .. 
nt-3::}.::;:-.lj':';>.1 < .. ·~----~~ ... 

;ff!'.~ ' .. ===~i~ 

=*'" ~I:--
~~ ~-
··:.:.:, ' '.:!~ 

~"' ·1?:1tJoLJNG COST COMPARISON - ESTIMATE VS. RUNOFF 
<"j~A--.~~- -

""'-'1~h~ 
~~.-f;;}~~---

,:;~·- -~:3::. 

.~=~-~or ·~.._~t. 
~' !-<" ;:_c ~ 

=·:-:t 3* 
:~-::·, ;ffr 
:.-;:,,:... .:..:~~ --·· 

.. ~~ ......... _ ........ /.;.~~f~i 
•,:'1~.:.:;;i.ri-~· - ,..,,,,: 

. ,_.,.._..:1:::-e.~ 

_, .. • ~ ·~~29i~::i]?' 
L._"E":' C •'" ••,'""·~ 

-;.:~.::-· 

::::;~~-· .. =· ... • ~~,, 
---)("_' .... :· . ..-::-.i..-v 

~tt::"' ,..:;.::;, -~'..:;.,':;.-~ • 
.:~-;~· f-~'j!; 5...... .• ' .•. 
":f.M' ~.,..._;-._;:-.6;~/..:'~} 

.q .. ~.i~~~?'~ '~:i"c 
...;::-:.~;;; .. -:--.." ·""<~~- "~-~-,. 
·,-:i:r-· ~t-..•_ 

•;t!,!..-_ 

:1ri;.. 
~'r::!'-

~~= 

·-~~·~~>~ 
lnltlal Estimate of Tooling Cost and Life >Tooling and Costs based on Engineerina Runoff Observations 

Tool Name 
Cost per Tool Life 

tool 1 parts/tool' I Cost/Part 

Kennametal 
$12 300 I$ CNMS432 

Kennametal $14.63 450 1$ DNMG432LF 

TOTAL COST 
PER PART I $0.072 

(ESTIMATE) 

_ ~-"7 Cost per Cost/Part 
.,,..~_·: .;CS<fei~j,~ame tool 

Kennamet~i~;CNMS432 
.t" ~.!:i 

?~!·-. KennametllfONMG432LF 
··-.... ~:-".~ ,,,_,-,_.~f..~' 

$9 150 

$14.63 450 

' ~:' •.. ~--
·' ._.;~-'i.=:}·· ._ . .- ·:r.--. 

.... -.. -... ; -~.•.:-: -; i;-, 

;.~{~'~!I_··;,. 'C ·-:1:-:.. 
l·~r~ '...,~::.- --;.::: 
~irr ·~~;·~ · ":::~ 
':~~·~ ··:·-~! . 

TOTAL COST 
i>ERPART 

(REVISED PER 
RUNOFF 

RESULTS 

·.:. =~- 1.-- . 

'•t{ --~~f£1·~ 
•• ,.;,_-.. ::·_.::;:1·-~7,._.;-

~· ::.:-: ·_-..!-...- ' ;, ... ~~- ~· 
.h. ,·,;::;-~ 

~-:.~~·. . . ,,-., ': 
....... ~- -1::.-:-.:.~;-.:i...i 

_;r.-:.-· _, .. • .. ~~-=:-:~: ... ~-- . 
.·~~~~~~i~o:<- •' - -.~~{:,. 
~~·~:--:~_.-:-· ·::1.~ .. 

-~··. 
~~·~f~:::;; _,_.::..::+".:.:-·-···,----_ 

. ~·--~{[:;.":;~ ~· _- -", 
~R·~·":-:-:-·· -.-,1~?!. 

BBi Tum Cost Comparison 

-r-:":::-ti: 
,_..:::~~f.!.;.", ..... 

_,,,.,,,:__~·~~;-;-!--' 
... ,-;:;.;;.;_']'.~..:::~----­
~;~.......--

• ·"-°' '' J"a..',,OL,'_ 

~!~~;;==~-~~-~'-:.- .'· .. -.•:o:!"f.~ - .. <~~:.. --~ ,. 
•'i: . -

-==--~=: . ..... '.-'-: 
::~;~_~:· 

,i::;.;.::,.· 
,.:":-:i'?'" ... 

,-;::~Y ... ,_:·_~t°J-i:.·l-. 
'"o/ ,....- ;;.;t.:~tr,,,_._-

. • -1-.. -.~.u·· 

~,:~~~~ 
-=z. 

$ 0.059 

$ 0.033 

$0.091 

Model 710 

Comments 

Assumes two sides per insert 

Assumes four sides per Insert 
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Ramil Arms Company 
Confidential 

Initial Estimate of Toolln 

Operation 

Face Breech End of Barrel 

Rough C'Bore to .833 Depth 

Core Drill Chamber Body 

Tool Name 

Insert 

PILOTED CARBIDE 
STEP CORE DRILL 

I 27/64 Carbide 3- I 
flute Drill 

---
PILOTED ROUGH 

Rough Ream Chamber & Cut .0251 CHAMBER I 
Chamber Mouth Radius REAMER 

PILOTED FINISH 
Finish Ream Chamber Complete I CHAMBER I 

REAME:R 

Finish Counterbore .7045 dla., .70 FINISH C"BORE I 
Diameter, and 45 degree chamfer TOOL 

T-slot cut .925 undercut and .02 x .625 DIA. FORM T-1 
45 degree chamfer SLOT CUTTER 

Rough & Finish Mill Locking Lug 
7/32 DIAMETER 4-
FLUTE CARBIDE 

Profile ENDMILL 

DE:BUR LUG PROFILE CARBIDE BURR 

Spot Drill for Two Takedown ScreVI 
NIA 

Holes 
.213 DIAME:TE:R 

Endmill two Takedown Sere Holes, SPE:CIAL END MILLI 
Endmill Recoil Lug Slot WI .015X45 

CHAMFER 

Tap 2 Takedown Screw Holes 114-28 TAP 

11/3199 

$184.78 

NIA 

$185.20 

$185.20 

$172.33 

$106.25 

$17.00 

$12.50 

NIA 

$13.57 

$12.68 

I 

I 

I 

I 

I 

I 

...,..::;~~-'"..lo 
..=t .. ~r:~~,.,.,"~-~~c;-

,~;;· ··:::">::~ 

{W" tQOLING COST COMP, 
~~ ~-

)N - ESTIMATE VS. RUNOFF 

··:..:.:, -~.:!t 

w.~ -~ 

400 

NIA 

300 I $0.617 

300 I $0.617 

400 I $0.431 

200 I $0.531 

400 $0.043 

2000 $0.006 

NIA NIA 

500 I $0.027 

750 $0.017 

TOTAL COST 
PERPART I $2.762 

(ESTIMATE) 

Insert 

518 4-flute Endmill w/ .03 corner 
radius, Garr EDP#80390 

;/Ji. 27164 Carbide 3-flute Drill 

·~A!. 
,~:.·· 

Pl@tED ROUGH CHAMBER 
,, .. ·. REAMER 

. ~,..;~.~-:·~~~·~ 

Pl~!;J~-.flNISH CHAMBER 
... ,:.\.-:.o~ ~AMER 

,.. r,.-·;. 

$10.80 

$61.60 

$49.77 

$168.00 

$168.00 

$214.00 

$39.85 

$15.61 

N/A 

$18.20 

$:i*.68 

-o-:":;)i· 
, .. ::::~,.;:...:.· ·~· 

arts/tool 
1000 

200 

300 

200 

200 

400 

200 

400 

N/A 

600 

250 

750 

... ,~;~~~·~~;-;~·· 
~s-:::-..._i..--

TOTAL COST 
PER PART 

(REVISED PER 
RUNOFF 

RESULTS 
~-.h:.;:,.:.._...'::i.~.::.-'·~·.·)J . /:::~t.·:.::-:;;:-... 

Other recommendati:r.;;·~'.:)~. :.:-:·.3-:: 

Bbl Chamber Cost Comparison 

·.~:...-;:~:~;· 
,i:;:..:.,:,.· 

,,:"x'i"':' ....... ·.·· 

~~y ,. -~·-~~..i~:_..,,:.-. 
o/ ~- ~.t:}'.C:'.:t'-"• 

..... :.::::~ • .r.r· 
..... "=<.-!:.'.J"'"" 

-,~1;.~ 
-=~~· 

Cost/Part 

$0.011 

$0.308 

$0.166 

$0.840 

$0.840 

$0.535 

$0.199 

$0.039 

NIA 

$0.030 

$0.054 

$0.017 

$3.039 

Model 710 

Comments 

No Chanqe 
Tool life approximate and may be low; 
endmill slipped in collet on last (93rd) 
part and pulled out. Endmill itself had 

some BUE but no damage. Most likely a 
workholding issue (need Weldon flat or 

something similar). May need to switch 
to coated endmill or an inserted drill 

Tool had some BUE on it on 93rd (last) 
part. Tool life approximate but based on 
actual machining results. Speed might 

be slow, or might need to coat tool 

Material gummier than expected; life 
reduced based on expectation of BUE 
ruining finish sooner than expected . 

Mi.oht need to coat tool (TiCN or TiAIN 
Material gummier-than expected; life 

reduced based on expectation of BUE 
ruining finish sooner than expected. 

Mlaht need to coat tool <TiCN or TIAIN 
Counterboretoolworkeifwelf; speed 

might be low, as some BUE evident, but 
no malor wear evident 

Standard T-slot cutter worked well but 
was slow. T -slot showed relatively little 

wear after 75 pcs.: sliaht BUE 
Used non-coated. 4-flute carbide endmill 
with good results after 93 pcs; little wear 
visible. Switching to a 6-flute 1/4 endmlll 
will likely result In decreased cycle time 

and extended life. 
Removed; added two passes to 114 

end mill 
Added spot drill to reduce wear on .213 

end mill 

Very little wear visible after 93 pcs.; tool 
life lowered in anticipation of more wear 

from slotting operation 

Little visible sign of wear; tool life should 
be OK 
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Constraint 
Component 

Opertaion 

Barrel Chamber 
Receiver Machine Complete 

Bolt Body Machine Complete 
Bolt Head Machine Face 

Bolt Handle Machine Complete 

Assumes: 

..... ~~-
...,..:~'!!']:~.--.. 

d-.=:;~,::~' .. ~-,<--:::·-~~o; . 
. k.f.;;f'' '·:=:~i~ . 

,...::;:.·.· 1 ........ 

d% li1-· 
~':;,,._,_... TOOLING COST COMPARISON - ESTIMATE vs. RUNOFF 

·~·-·t~~& .... 
...$.;mx:_:.~-"~?r. ... 

::-_,~·- --......_.,~, 
... --·-

:'.'/constraint 
"« 

~&constraint 
Constraint Machine : 

LB-300 Lathe 
L T-15 Turnina Center 
L T-15 Turning Center 
VMC w/ Pallet Chancer 
VMC w/ Pallet Chancer 

· )~un Rate per lf'"un Rate per 

·~'QR!!r!lt~~~~' - Machine 
'-'\::~.:':1'='11:<' ...... 

0.09167 -··· .,,:;i:r,.eg157 
O.t(lOOOP• . ,{6:13265 

0.03265 ·i'./O. 13265 
0.01981 ~· "' 0.03Q71 
0.01090~:'" ... -0'.:03'071 

-=~-;~·r.::~ _.;:....-
·' ... 

.--.-".l..r."~::' 

_., .. :-:~:~~~-~ 
-,r..:;:_:j',j/"0:0·'::~ •. 
·,-:-:.;.~· <o!>:.•. 

.•• . 

" -~_{~. 

·~_:_'t 

Capacity@ 
80% 

Efficiency 

43,985 
30,396 
30,396 
131,276 
131,276 

·~-~- ~~= 

% of Total Time 
needed to run 

each part 

100% 
75% 
25% 
65% 
35% 

% of Capacity to 
Make 20,000 guns 

per Year 

45% 
66% 
66% 
15% 
15% 

':iii~ 
:..pr< 1 Turning Center to turn both receiver blanks and bolt body blanks 

2. VMC runs both parts on a single pallet; total run rate is sum of the Bolt Head & Bolt Handle ,,,_,~·'.i:~ 
3. Capacity Constraints based on the following: "'";;.~·:_'.C·~"p· 

• 80% of theoretical machine run rate (parts per hour) X 21 hr/day <li:"'.~: 24-o day~;:1;>~lt~~er 

11/3/99 

•' '"'l •'Y~,··· - .. ~~ 

---~;:'.f.~~-,~ . .-··-:- f ·<~ .... 
·.r~;·, =:'-~-== 

~~~~ :=\~~ 
~~" _.:.;.;.·· 

··~;;~1~~~1-:;~.~/ .. ,/ --~ · ... ~-­
,.j.,j~ ... ~{\~ .. -·~ -:~, 

' ~ ,',•,"-: (,;...-; ;I;", .. ,,~,-- ~,.-. .. .,~-· : ~.-. 
li~~ -~~- ~\..1.., \!.::. 
~~L. ·:!~;-, "C~ 

~~~~ ··;·~~ 
.... ;... --

·-~~ .-~~-~}ii~~1·~ 
,., . .,_~_- _.,::;:-.-'•'";:..7,_~ 

---~·_..., ..... ' ~,._;:.-:::· 
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.. _,.,,;._ ~::,"?.:: L'-' 
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~ff#" 
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%!!.~_;:~~-~! .~ '<.· . ,·.--~~1!.f..~ 
- .• ~.!-.~ .>.....!: ' • 

·;·.r= .• >-""-
·r-~=:_ ....... =_.'-~·· 

·.~:.._.;:~:.:;. 

,)~~-··· 
,;;:~Y ... ,.:.:·.~~jjr•"' 
w -- ;.;J;:/r;~'"I:'-··" 

. . ..-;.::·~~·[•· 
~~~,J~-~ 

''¥!:. '-'l 
"i.-r. 
·=z.. 

% of Capacity to 
Make 40,000 guns 

per Year 

91% 
132% 
132% 
30% 
30% 

% of Capacity to 
Make 60,000 guns 

per Year 

136% 
197% 
197% 
46% 
46% 

Constraints 
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Remington Arms Company, Inc. 

Run Time 

Material 
Labor 
Incremental Overhead 

Totals 

Employee Benefits 58% 
Tooling Costs 

Deprciation 
Property Taxes (.008 of Fixed 

Asset Costs) 
Electricity (estimated) 

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

....-.:::00-~.-·..1. 

..=t .. ~r:~~ ... ,·,"~-~~c;-
,~;;· ··:::-:-:, 

~;::=- ~~+;-. 
.c;,- "LI"'! 
"i!.-:t"' :.;:--. 

%'}., .f/$ Make vs. Buy Analysis 
-"-:-ii•.- -

-~~i1}~& . _,_ -
~W;~\=-~~~~-. 

Origi,~~- Revise~<I Revised I "Pink" 
ReceWer Receiv~ Receiver Receiver 
9/1/9~c,,, 10/2§[@ 11/10/99 710 
o.oos5'f:"'Wb:U658 ,~,)~.0058 I o.0627 

.. ~--:~P.Sff.t:t~~·· 
1. 76 '.'7 '"2.1,e;_;' 1.71 3.70 

0.06 

0.03 
1.02. 
1.64 

0.18 
0.08 

4.76 

o.::eu .<:·:...;;_dlW6 0.66 
.... ,,·,_:..;:, .. ,-'.<T 

=~:·f.~";;_.;:...-

·0.04, .~:~f~lfb4j 0.38 
1:43- • -::-;;<.1 . 1 o· : :~, 1.41 
1.64 \~64 l11' 0.92 

.~ _ _.:;·~;:. 

_:1.·ri.·_Or ~·~~"'!>' 

0.18 -~":i:O~J& - Q.14 
0.08 ,,_ .. 0.0~. 

--~~i~;-;··:· -.· 

5.60 I '\~~.80 

::;~/·~ '~. 8 

\;.~:_: 
7 ,?Jj 

Receiver ~-'=!!"'-. ··--~-, 

···::::~)i~.::.::::·:'.:;:'.~-.,:.;;.--

Original 
Bolt Body 

9/1/99 
0.0032 

0.74 
0.03 

0.02 
0.24 
0.55 

0.09 
0.04 

1.71 

$ 2.51 ·f~~J\ 
·l':.o!':·.r~ ..... ....,, 

,.,.. ,,,,-,,·r~:' ·.:.~~7}~ 
~·--.-.-: "--i....,:- ' ;~~~: .. :-=· 

OA ;,.;.:...-' 

Revised 
Bolt Body 
10/25/99 
0.0033 

0.74 
0.03 

0.02 
0.29 
0.55 

0.09 
0.04 

1.76 

Bolt Body 

$1.17 

Note: 1) Depreciation for receiver & bolt body based on 20,000 710s ,1~?·· _,,:.,~~,,. 
2) Depreciation on Original & Revised Receiver & Bolt Body on $437,00~ii?~niHel"(CT,;:15MY) 

allocated on Capacity Run Time (receiver 75% Bolt Body 25%) '§,':"'" :\\ 

3) Depreciation on "Pink" Receiver based on $210000 (machine+ fixtures) alloca~~;f:;~;f~. 
88% to receiver ~'.·'{~·:;f;\'~ :,:f:~ 

4) Depreciation on "Pini--" ".3olt Body buse:d on 12% of $185,000 (machine+ rotary table) +1Q9% of 
$25,000 in fixtures specific to bolt body ,._,,ei·i~-JF'"~ 

... ,~;.;.;;.;.;. ~-==~·.--­
~s-:::--i.lo""-

Changes· ~~f1;;*~:~~+~·),'._._·/~~~~~ 

Rei ised 
Bolt Body 
11/10/99 
0.0033 

0.60 
0.03 

0.02 
0.29 
0.55 

0.09 
0.04 

1.62 

"Pink" 
Bolt Body 

710 
0.0087 

2.20 
0.09 

0.05 
0.11 
0.23 

0.06 
0.04 

2.78 

increase $ 

New material prices for seamless tubing based on production quantities for 20,000 M/71 O's (i'-¢ceivef$2. 76/ft & bolt body $1.18/ft.) 
New tooling cost for receiver based on additional work performed by Okuma :St~1/;;· 
Removed CMM cost from "pink" versions to make capital depreciation calculations consister~/P _. _.,c.:1;:~>., 

o/ ~- ... ,")}~::«-·· 
.. ..-';.::·~~ • .r.r· 

..... "=<.-!:.'.J"'"" 
','.".'.. i;, 
·;;;. I.II 

Confidential Receiver & Bolt Body Make vs. Buy Analysis - 11 ~'f$~99 
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BARBER - 5.22.06r0011239 

Receiver Summary 

Operation Name,machine receiver 

Operation Number_ 101 
art Name Receiver 

rt Number 300340 

External Variable Pre-op and 
Material Run Time Processing Overhead Capital Required Start Up 

$3. 10 I o.os212 I n/a I 1.41a25 I $ 2s1,s54.oo I $4,564 

Assumntions· 

This tooling is based on a vertical machining center using 40 taper ho!Qefi: :·· :;;''-
~.';: ":\:.,_ ~~~t !"' ·J.W~1 
,,,_ <•}'~,~~h. ~{. 9i)~'' 

Assume seamless tubing for blank stock that has been cut to leqg,thiarid ®µnterb&e.d. .;;;i". '.,;r, 
Run-rate shown is at 80% efficiency ~:f~. f.~~ ~f:i{ 

.... , 
Using "Pink" version of purchased blank @~..70'.ei!iCh. Pri&,e ffQi'Q_.Ke{lcMar TO(}I. 

• .320 Datum c Fire Con[,ol S{qt · ·\~.. ·•r "'' ',;''-

.:~~;.-······-'·:\,~. AQ'j()thet,'~ini'~}} done in-house 

. ;~~r:n~~~· lk.:kslunktill.\Aln&: 
l~I ·;~h , ;~~"-How well fixtures will hold parts for heavy milling cuts 
-.~~ ' '~ ·.· .. ,.~:~~ :;;,~~·'. 
··~~~\ ,'~:·lo'-------------------------------------. 

~~"'· ~;1;1--------------------------------------1 
-~~~~(!~~·,1--------------------------------------1 

11/3199 Receiver & Bolt Body Make vs. Buy Analysis Page 11 
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n 
0 
=' Hi 
I-'· 
p. 
CD 
=' rt 
I-'· 
Ill 
I-' 

I 

' ~l 
f-'• I 

I-' cnt 
I-' N> 
1-'·N 

;1 
~ f. 
CD CD: 
!:I CD 

~ I-'· 
~ 0 

IQ 11 ...... 
rt p. I\) 

0 CD "' ~ 11 0 

Operation 

Rough Mill Magazine 
Box Slot 

Spot Face for .265 
Clearance Hole 

Finish Mill Magazine 
Box Slot 

Center Drill for .265 
Clearance Hole 

Center Drill for Scope 
Screw Holes 

Drill .265 Clearance 
Hole 

Rough Mill Ejection 
Port 

Finish Mill Ejection 
Port 

Mill Ejection Port 
Mouth 

Tap Drill for Scope 
Screw Holes 

Tap #6-48 Scope 
Screw Holes 

Machine Deburr 

~ 

Cutter Used 1 Cutter 
Dia. 

3/4 Carbide 
End Mill 

0.7500 

15/64 Carbide 
End Mill, 3 0.2344 

flute 
15/64 Carbide 

End Mill, 3 0.2344 
flute 

3/8 NC Spot 
Drill 

0.3750 

3/8 NC Spot 
Drill 

0.3750 

17/64 Drill 0.2656 

1/2 Carbide 
End Mill 

0.5000 

1/2 Carbide 
End Mill 

0.5000 

Special 3/4 

I End Mill":'/ I 0.7500 
.625 Spherical 

Nose 

#30 Drill I 0.1285 

#6/48 NS-2 
0.1380 

Tap 
Carbide Burr 0.1875 

....-.:::00-~·.-·..1. 

..=t .. ~r:~~'"'-,"~-~~c;-
.~~=--· ··:::~~-

JCf:,",' 1..,... 
~~ 1r!-
~ -~ ....... ...-. -.:.::., 

-""-:-!•·· -
CNC Machine Complete 

-~~i1}:& . _,_ -
-+·~.iili:~\=-~,ll;~~J . 

... ~·- --~.;o:._ 

Dep~~l~~t-~111 I RPM I IPM 
h (m.)'""'_,,,. ~-·-· ;;~1'" 

. ..:\:' ~...:.:..:.""~'= < • 

Rapid 
Cut Time Traverse 

(min.) Time 
(min.) 

Tool Change I Total Time per 
Time (min.) Operation 

(min.) 

2.500 l}~?f:gi;64-~1r1·:0101 12.83 0.195 0.03125 0.1 0.326 

0.188 210 wo%~~ 3~#~ 20.53 0.009 0.01667 0 0.026 
: ',.';S:"o.:•"·--:i:";i:": T .... 

.. ~ ·~·'" - .•' .. ,. 
- ~~0~·.:o ":-;-r_J·,_ 

8.000 210 ~&'~~2 ~~.53 0.390 0.03125 0.1 0521 

0.188 

0.281 

0.218 

3.380 

6.750 

3.250 

0.872 

1.700 

14.750 

··~- ., ..... ·:;;;; -.:_,~; 

100Io.o050l1,01_9J,i~~9!$ 0.037 0.03125 

1 oo Io. 005of1:6'i~I .•. ~'~~',,l! 0.055 0.03125 

10010.005ol1:t$1~'I- 7.19 1-~0; o.o3o 
"':;-;.:~ ::~~ 

0.03125 

210 I o.012011,6Cf.¥fto.;,1~"~$'.if _.,,cl:.176 0.03125 
.!".:': 

o)f~1 21010.006ol 1,6041 ,_:@',§_Z:~~r 
I~~~ • 

0.01667 

\t~~r~;;~ 
·o,::~ 

21010.012011,0701 12:~ I .O~ql, I 0.03125 
,,.-,."r~:· .•. =:;:-...'•'_:;;."";f} 
"--i....,:-' ,:..'::.-:-=· 

-·~;,:;·' 
-'"·~· 

60 10.005011.7841 8.92 1 .i.3'.o.e§r:f:<T. '":p,03125 
·~:-r..:..:,-=-.-,,,. "•"T 

••"-":'..-:". . .. _, ~ 

70 I0.020811,9381 40.36 0.042 
-.... ilf~;~~-125 

0 0.068 

0.1 0 186 

0.1 0.162 

0.1 0.307 

0 0.718 

0.1 0.384 

0.1 0.229 

0.1 0.173 

34510.020017,0281 140.57 0.10.57.(;''··1 o.os~25 L 0.1 l o.23e 

1~1~i~~~~~;~i~1~1~m1~~l~~~~~~t~~1im1~1t1~;~~~~~~~;~l~~~~~~~l~~i1~i~1~~i~1~i~l111~i~rn~-:~~~~t•~%1t~1~w~ 
't.Qi;Jj'.?tline per Part (min.) 3.011 

1o_u11 P!ll!il per Part (hr.) 0.0502 

:mt.li$i~~~w.mt*=~U:tt~~t~~1~1w~~~~~~oo~~!~~MM~*~l~j;~1i1~ 
Total Time AA:r P;µ-t lnr.J@ 1:1u·10 en. 0.0627 

·.~:.._.;-~~~;· 
,i:;:..:.,: •• • 

• Cutter order optimized to eliminate excessive tool changes 
,,:"x'i"":' ....... ·.·· 

~~._,... .. -~--~~..i~:.-,,:.-. 

11/3/99 

o/ ~- ~.t:f.C:'.:t'-"•" 
..... :.::::~ • .r.r· 

..... "'=<.-!:.'.J'""·-

-,~; ~ 
Receiver & Bolt Body Make vs. Buy Analysis -,::-;. 
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BARBER - 5.22.06r0011241 

Receiver Inspection Procedure 

Part Name RECEIVER Operation Name MACHINE RECEIVER 

art Number 300340 Operation Number 

Inspection 
Procedure 

Machine or 
Tool 

CMM 

CMM FIXTURE 

~·:~ 
~--· ~~~ 

...._ ____ ~ ~----' 

•" 

Feature 
Name 

MAG SLOT 
SCOPE 
SCREW 

LOCATION 
.265 

CLEARANCE 
HOLE 

EJECTION 
PORT 

·;.;, 
·i·=· 

Dimension 
and 

Tolerance 

Cost of COMMENTS 
Tool 

$225.90 
BASED ON 597 

BARREL 
THREAD GAGE 

1m, ~w ' 
i '.~~2··~n~~~-
A~ .. ~~;~~~ · .. -:; ~~,-.::t'· 
SI\ i~!!l--=-~"----+-----..._-+-____ ..._ __ -+-----lf--------1 
·;~~\. --~~: ....... ------+------+--+------+----+-----+-------

q~~~~~'*"" 1-------+-----..._-+-----+-----+-----1------; 

11/3/99 Receiver & Bolt Body Make vs. Buy Analysis Page4of11 
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BARBER - 5.22.06r0011242 

1113/99 

!RECEIVER 
'RECEIVER 

Tooling 

Operation Tool Name 

ROUGH MILL 
MAGAZINE 3/4 CARBIDE END 

BOX SLOT Mill 

FINISH Mill 
MAGAZINE 
BOX SLOT 

CENTER DRILL 
FOR .265 

CLEARANCE 
HOLE, Scope 
Sere Holes 

DRILL .265 
CLEARANCE 

HOLE 

KENNAMETAL 
CV40DA188300 

ERICKSON 
COLLET 

15164 CARBIDE 
ENDMILL 3 FLUTE 

KENNAMETAL 
CV40DA188300 

ERICKSON 
COLLET 

#3 Carbide Center 
Drill 

KENNAMETAL 
CV40DA188300 

ERICKSON 
COLLET 

17/64 HSS Screw 
Machine Drill 

KENNAMETAL 
CV40DA 188300 

ERICKSON 
COLLET 

ROUGH MILL 9/16 3-flute carbide 
EJECTION 

PORT 

TAP DRILL 
FOR SCOPE 

SCREW 
HOLES 

TAP#6-48 
SCOPE 
SCREW 
HOLES 

end mill 

KENNAMETAL 
CV4DDA188300 

ERICKSON 
COLLET 

#30 DRILL 

KENNAMETAL 
CV40DA 188300 

ERICKSON 
COLLET 

#6-48 NS-2 TAP 

KENNAMETAL 
CV40SR3720 SELF 

RELEASING TAP 
DRIVER 

Receiver Tooling 

Cost per Total 
Quantity tool Cost 

2 $112.80 $226 

2 $140.41 $281 

2 $11.00 $22 

2 $33.01 $66 

2 $140.41 $281 

2 $14.00 

2 $18.20 

2 $140.41 

2 $13.00 

2 $1.66 

2 $140.41 
., 

2 

2 $ 140.41 

2 $ 11.00 

2 $ 0.66 $1.32 

2 $ 140.41 

2 $ 26.20 

2 $ 14.25 

2 $ 567.86 

ToolLKe Cost/ Lead 
(parts/tool) Part Time 

Comments 

250 0.451 
250 based on 

assumptions from SX 
of 3/8" on M/700 

based on no facts 

based on 597 bbls and 

bolts see note below ·\~t 

~.:~~\. :.(:t 

-.-._,-~-t··. _-.. ,--~-~(-_ . ..., .. -.. ---.-.. -...,_~. ~, ~ ~~:~1~~,,~'· 
. <~~~- Garr driii1j~sum~ thin · 

~~.' wall to gi~~on~ life 
'-!'." ,,....,, ".r.-

Based on 597 carbon 
boll 1/4" emill at 225 

tllool 

Based on 597 carbon 
boll 114" emill at 225 

tllool 

Price from hammer 
endmill price. TL is 
from based on m/597 
hammers or 1000/ tool 

culb 50% 

based on 597 barrels 
job 

based on 597 barrels 
job 

Receiver & Bott Body Make vs. Buy Analysis Page5of11 
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BARBER - 5.22.06r0011243 

Receiver Capital 

Part Name,receiver I Operation Name machine complete 
Part Numberi-_ -----3-0-034---10 Operation Number 10 

Capital Required 

Machine or Fixture Dollars 
Expected 
Delivery 

,.,."~·~ :[Fixture.~, p1r~'.8otary''' $ /{;-·--·' ~ :~ '~h~. J~bl~~: .. 
A 

28,950.00 

·,~~ -~ r ·.·.·,::'.<·:<Ci- -

·;~h... ~#~',,...:· ~--------+---------if---+-----t 
-~~~~i'*•' 1--------+----------+-------t 

OTAL CAPITAL $ 257,154.00 

11/3/99 Receiver & Bolt Body Make vs. Buy Analysis Page 6of11 
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BARBER - 5.22.06r0011244 

Bolt Body Summary 

Operation Name,machine receiver 

Operation Number._ ________ 1 o_.I 

art Name Receiver 

rt Number 300340 

External Variable Pre-op and 
Material Run Time Processing Overhead Capital Required Start Up 

$2.20 I o.oossg I n/a I o.1os13 I $ 24,aoo.oo $1,018 

Assumntinn~: ,;~l <: '"\, ~~~' l.:;5 • 

This tooling is based on a vertical machining center using 40 taper holgerf·:<' ~}~~ < .. )i'~h 1'!'i H!)~('' 
Assume seamless tubing for blank stock that has been cut to ler:i_gth:aiitr~unterbbffld. ;.~--: ·· ·~r~ ,. ·· 
Run-rate shown is at 80% efficiency 't~ 'it;,. ~F•. J,·. 

Using "Pink" version of purchased blank @2,20;eaeh. Pr~ ftt>ro.K~~Mar Tqgl 
Assumes Blank consists of: '.:-'. ·:~ ·~~~;}~>: ,,. 

Internal Undiar~_trt'Groove"Vi /;· )f.i :;~' · 

Firing Pi'1~As$'.~[llbly,_~ts ··~~\ · h~. ,,.,, _,. ~~~? 

i '.~~f :~~;~~~~\ 

~~~ -·~.;::~ ,.,;;,~· 
··1~~'··. .~:.J ~__:~-------------------------------------1 

'~~~. AfHow well fixtures will hold parts for heavy milling cuts 

~~--.-,,~r.J',,· 
·.~,~;.·:·~F 1---------------------------------------t 

11/3/99 Receiver & Bolt Body Make vs. Buy Analysis Page 11 
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!;d f. m en: a m 
I-'· 
:=' 0 

\Q 11 
rt p. o m 
:=' 11 

~ 
...... 
t\) 

"' ln 

Operation 

Finish Mill Carn Cut 

Spot Drill .250 Bolt Handle Pin Hole 

Drill .250 Bolt Handle Pin Hole 

11/3/99 

...,..:~'!!']:~.--.. 
d-.=:;~,::~' ... ·,"--:::·-~~o;. 

-k~~·' '·:=:~i~. 
,...::;:.·.· 1 ........ 
,_.. LI'"'! 

~.~ ~· 

~~ 
·--,j:.;.::.._ ... _._ .... , 

·~·-·t~~& 

' ~ .:! t 

-~ 

...$.;K5"f~~~1t:?r. ... 
,::-_,~·- """W~::. 

;.?;,· I ,.« 

Cutter ~~ cfer 
-~...,,__ .. ,·tha 
~~~~~~ ;~T· ~~;~rJJ~ 

CNC Carn Cuts, etc. 

Cut 
Depth/length I SFM 

(in.) 
IPR RPM I IPM I Cut Time 

(min.) 

5/32 End mill . , ~_;J;Ifif5$:3l 2.100 225 I 0.0060 I 5,500 I 33.00 I 0.064 

3/16 Carbid_e Spofting ., ~Aif s I __ ... ,. 0.250 
Drill ,·<• .. · · · o·c ""' 

100 lo.oo5ol2,037l10.191 0.025 

.250 Carbide Drill .Jlt2'S!1tW' 0.300 1 oo I 0.0050 I 1,528 I 7.64 I 0.039 
.--.-':..1..i·/~·~~ 

Rapid 
Traverse 

Time (min.) 

0.03125 

0.03125 

0.03125 
\1 

Tool 
Change 

Time 
(min.) 

0.1 

0.1 

0.1 

-., .. :-:~:~~~- ~ -~.{". 
-.r..:;:.:Y.f/"0:0·'::~.. ·~_:_'t Total Time per Part (min.) 
·,-:-:.;.~· <o!>:.•_ 

·~-~-

Total Time 
per 

Operation 
(min.) 
0.195 

0.156 

0.171 
"i,Jllmi 

0.521 

':iii~ 
:..pr< 

~~= Total Time per Part (hr.) I 0.0087 
.. ~:-~".·~~;~ 

,,· ;/~_'!-";':;"-:::-r· 

~:.:;~:n~~~~:-:.. -~~c..--.~-
... - .• .,...._~·--'::-:~:~~~-~,'.:_'! .. : :::~L 

-.. ~;:~~';> . '. ~.:.. 
·.r~;·, =:'"~-=-; 

"\.'=.':.. .-':-.!:i= 
-~... --~ .... : 
~i~---- -·.r,:;·7:;. ,. 

"'·;~.iJi~,~::.'-·;;;;:-. .,_:;.:.--
....... O"O .-.-. ·- ... .' :..:: ·: _.--~'-

~ -N~---~{\~ ·. _. .. .- -:~.-
, ~ ,'_.•;.; (,;._-; ;I;", 

::..~-:.~~:~!'-·· ... ·c· =.t:-;. 
Ii~~ '.:..1._. ';.::,::-
~~Lr ·:!~;-, "C~ 
~~~~ ·-:--~~-
-~ '.\~.: .-.~ 

f_ft .. ~ ~-~iii~~1·~ 
,r, . .,.~_· _.,=:;:-.-'•'";:.."!,_~ 

~· -_,~·._..,...... ' ~,--;:.-:::· 

,"· -·~~:~.I 
_f",:-" ... 

.... i~'-•" -J::::-.:.~~:/ ... 
. A:~" _ _. ,.,•,},.;~~,.~-- . 

,--;:~~;,_,~~~:.'.<. ·' - -:_:~':.. 

~~==::.-:~--=. ·:;~i1 .. 

.... ,,-c:.~r~:r~ 
---~+.-~;:.-•.-···~---

. ..--..-_:;;(~-\~ ~- ~~--. 

~s·~;';:c"· .. ·--,u-:. 

-:-!~}/; 
_ ••• _.;_:..;,:~;:-;-1.-·'"' 

.. _,.,,,:__ ~::."?.:: L'-.-

. ., ,.;:,·.;;.;:~-==~·----
~ff#-

. . ' ··- ., .-• "'---~-.-~-·-

%!!.~_;.:~~-~! -~ '<.· . '---~~1!.f..~ 
- .• ~.!-.~ .>.....!: ' • 

-;·.r, .. >-"". 
-:-:--~=: ........ : __ '-~·-

'.:(.,,~:.:; · 

.-.;m.··· .. ..,.··.··· 
,-;;:~Y ... ,.::·.~~jjr•""" 
w -- ;.;J;:/r;~'"I:'-··-

. . ..-;..::·~~·[•· 
"";.·~'.J""~ 
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BARBER - 5.22.06r0011246 

B.B. Inspection Procedure 

Part Name RECEIVER Operation Name MACHINE RECEIVER 

Part Number 300340 Operation Number 
L-.~~~~--' L-~~~ 

Inspection 
Procedure 

Machine or 
Tool 

CMM 

CMM FIXTURE 
Incoming 

Inspection 

CMM FIXTURE 
Machining 

11/3/99 

Feature 
Name 

Dimension 
and 

Tolerance 

Total 

Cost of 
Tool 

Receiver & Bolt Body Make vs. Buy Analysis 

COMMENTS 

Page 9of11 
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BARBER - 5.22.06r0011247 

B.BTooling 

rECEIVER I RECEIVER 

Tooling 

Operation Tool Name 
Cost Total 

Quantity t I Cost per oo 
Tool Life Cost/ Lead c~ents 

(parts/tool) Part Time ~~~:.. '!'~~ 

Finish Mill Cam 3/16 6-flute Endmill, 
Cut TiCN coated, Garr 

11/3/99 

EDP# 51114 

KENNAMETAL 
CV40DA188300 

ERICKSON 
COLLET 

2 $11.47 $23 

2 $140.41 

$281 

i $14.00 $28.00 

2 $20.05 $40.10 

2 $140.41 

Receiver & Bolt Body Make vs. Buy Analysis 

based on 597 bbls and 
bolts see note below 

based on 597 bbls and 
bolts see note below 

Page 10of11 
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BARBER - 5.22.06r0011248 

B.B Capital 

Part Name ~~e_c_e_ive_r ____ ---11 
Part Number ...... _____ 3_o_o34___.0 

Operation Name machine complete 

Operation Number 10 

Capital Required 

Machine or Fixture 

Fixture for Rotary 
Table 

CMM Fixture -
Incoming 

Inspection 

CMM Fixture -
Machining 

11/3/99 

$ 

$ 

$ 

Dollars 

15,800.00 

4,500.00 

Expected 
Delivery 

Receiver & Bolt Body Make vs. Buy Analysis Page 11 of 11 
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AUG~~U s.P.Th°Wo11249 f. 1 

KEN-MAR TOOL, INC. 
748 W. MAIN STREET 
LEBANON, KY 40033 
PHONE: 5CJ2..692-2208 

QUOTE NO. 82699MM-1 

FAX: 502..S92-2271 

CUSTOMER: 

ATTENTION: 

REMINGTON ARMS COMPANY, INC. 
22 RIFLE TRAIL 
P.O. BOX99 
HICKORY, KY 42051 
METIY E. MORGAN 

WE ARE PLEASED TO QUOTE THE FOLLOWING: 
oeuvrnv. IF OB. 

I DELIVERED 
TOOL NUMBER/DESCRIPTION 

E-300388 . BOLT HEAD 

E-300340 

NOTES: 

RECEIVER 
PINK 

-YELLOW 

PRICES ARE FOR MATERIAL AND LABOR ONLY 

I 
NOOUOTE 

DATE: 

PAGE 1 

PHONE 502-856-4200 
FAX 502-856-3233 

20.000 

40.000 

60.000 

20.000 

40.000 

60.000 

TOTAL 

$310 

$3 55 

$3.30 

$3.50 

$3 35 

$3 10 

$2 20 

$2.10 

$2.05 

$2.05 

$1.95 

$1 90 

RESPECTFULLY SUBMITTED. 

BY: STEVEN SPALDING 

8/26199 

OF 1 

EXT235 

MF1299 
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BARBER - 5.22.06r0011250 

r" C.,05.,0 1 Precision cNc 
"1-' J I ' I ' Machining Services 

Croerol, Inc. Box 6488 Greenvflle, SC 29606 864-235-91181 FAX 235-1789 

TO: 
AT: 
FAX: 
FROM: 
DATE: 
SHEET# 

FAX TRANSMITTAL 
PN: (864) 235-9681 FAX: (864) 235-1789 

E-mail: goverton@crosrol.com 
Web page: www.crosrol.com 

Metty E. Morgan 
Remington Arms Company Inc. 
270-856-3233 

cc ff kr 

George Overton. . '· 
Monday, August 30, 1999 \~t 
1 / 1 ~~t~t·, ! ~~ 
REF: Crosrol Inc. Quote# 72999284 .~'. -:~~, ~·:: -;.< ''.~t 8:3 ·~~-

~~~: -~~~: .......................................... : ,,.: ., :: .. ·;!i«·,,·,~·!1,;;&~~~ ... :~,~· tt"!'~~i:~i,,1~'' 
Thank you for your interest in Crosrol CMS~·find f~r. th~.op~pity to'~quote some of 
Y?Ur components for you. . ,,,<~:·\';~:'>-- ·:\~~'")t~>'-< "V, ·~~~~ 
Listed below are the prices J;i,er ·~;9ur RF~] f:i,§/99. . . ,,,: ',;'' 

. ~ ~~&~ \-~~. ·~:;., 1=~i. .,:S·\.,~~?1~.~~·-~.~c 
PART#. '('.?~~'f'- oit§c'RIPTIO@f :~t;fuANTITY 

-" ''.;P,, '!~~~~i?¥;:~~~ -~~:,_ ~fa,g;it~f~' 
E~tt~8~34.i;> -~~f Rec~vef 20,000 

:~,t[.:;:~~~''\\;~~~: t~~~i·:·t;;;iiff~:~i:~; '.~J:~ ~g:ggg 

PRICE (Each) 

$ 21.75 
$ 20.26 
$19.51 

i~~~:{':.~~;~~~~· '~i~~. Je ~i'ices quoted are for the quantities shown. 

~~~' i~~ '~~;;~~ ... ,:Vfhe prices quoted include all tools, fixtures gauges, programs and set up. 
'~h-. . .W The prices quoted are FOB Greenville SC. 

~~~~~i.,!tP'' The prices quoted are good for 90 days. 
The price quoted does not include any prototype or pre-production quantities, if 
required, these will have to be quoted separately. 

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

Regarns,~~~OJoJt 
George Overton. 
Sales Engineer, CMS Division. 
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Morgan, Metty E. 

From: 
Sent: 
To: 
Subject: 

Mett, 
here's my thoughts per part: 

Keeney, Mike 
Thursday, January 06, 2000 11 :56 AM 
Morgan, Metty E. 
RE: 71 O Purchased Parts 

300327 Receiver Insert- Mold is complete, Joe to inspect parts 
300333 Side Plate--OK to order tool 
300334 Safety-- Do not order, waiting for marketing approval 
300345 Bolt Stop--OK to order tool 
300361 Recoil Bracket-OK to order tool 
300360 Bolt Handle Blank--Do not order, waiting for knurling decision 
300366 Bolt Handle Braze--OK to order 
300368 Bolt Pfug--OK to order tool 
300336 Firing Pin Head--OK to order tool . ,_ 
300362 Magazine Latch--OK to order tool ,, 
300363 Magazine Box--Hold/may order prototype tool? ff- 1~~~. 
300364 Magazine Follower--OK to order tool >'\',. _ '~ 
300365 Magazine Bottom--OK to order tool, indicate insert will be required for . ,;~; a'~0;% ~~~' 8:3 . 

·:~ }~ \~-. ;,_'·, ·t/ ·.. I~~;;, .·~~t"'ll 

the partslist has all current levels of revisions, you should be linked to it to view ... i! n~~~~~,:i~tan ,w. h~}~at+'tli1~{o,\.l~i~!.· -· 
Any problems let me know' 't~ 'Sl'; 1ti· ~i: 
Thanks -··;~." i(;:, ·~\. '~~" ~' 

M<keFrnm' Mo<goo, Metty C 'f;;'5'"/' ~\i''l~,~~l~ ';h , 
Sent: Thursday, January 06, 2000 11:.~l;!:;l!;M~:\, ·;;b\)f~P-\ ·~~ 
To: Keeney, Mike ,. ·~~/'" b. '\, ,,. ·,;'.·, 
Subject: 710 Purchased Part_s,.,~, \\ V:. '.'ti :~~l~~;~}(J"'' 

:'.::'.'°° ·~G , ';;i'i"~~;:;;;;, \';j~•H•'it~i ,,. 
Whe,g,~)et m~'Uhp_yt WfflCh 'f{~rts I can order, please include the latest and greatest Rev. level so I will be sure to use 
th~f~',t• \•. ·~,~:~:.. -~? ~~~·~;:~~· .. ,,\~,. ~0~~ 

. ~§t currerit)pn.V~!.whei1'1Q(~ering. 
, ~~~r:~~·-~~~~· ~nks, J~~ : - . 
· .; ME!~ e 

~~,, , ~ilf t~;·d'" 
~•~mdF· 

1 
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7/() DAT 
- f<rc~·~~ /pv! )_ e/ d;/ T-, l/':_;; 

/t!l&j L~fc4 

*- (c;, /I 

,+v-;J 

w~lduu~/0/1 

J-i0l> 
' 
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APPROVALS ........................................................................................................................................................................................... 4 

INTRODUCTION: .................................................................................................................................................................................. 5 

INITIAL TESTS, MEASUREMENTS AND INSPECTIONS: ............................................................................................................ 6 

HEADSPACEAND PROOF- TLWOOJOA THROUGH TLWOOJOC: ..................................................................................... 6 

TL WOOI OA - Measure Headspace ................................................................................................................................................................... 6 

TLWOOIOB- Proof Test ................................................................................................................................................................................ 7 

TL WOOIOC- Re-Measure Headspace after Proof ....................................................................................................................... idy· ............. 9 

FO;~::;.:w:,: ;::::~:,::~10~ ,:,,;~, •f [ ~~i:·,,;;(, '.i~~~;~,, 
TL WOOIOE ·Measure Searffngger Engagement and Sear Lift: ............................................. ,_.,.· .. ~'·'·· ........... •1" ........ ;,;,.,.~•.:.-.:.~, ... ~)A;i.l'd l 

WEIGHTS OF MAJOR co~ENTS'I,ffLW~qIOL rm,fpud.f{Tiwoo100: ....................................................................... 17 

i~~~i~i~~~~~··~: '?>!:;~' ~~ 
f' ~~,~~~,, WJ;;NGTHS i MAJOR COMPONENTS - TL WOOJ OP THROUGH TL WOO JOR: ...................................................................... 20 

i~;~ ~,1;,~ ~!~~~~~: ~~~7::········································································································································································~ GUN CHARACTERJSTJCS-TLWOOJOS THROUGH TLWOOJOU: .............................................................................................. 22 

TLWOOIOS- Balance Point: .......................................................................................................................................................................... 22 

TLWOOIOT - Drop and Cast: .......................................................................................................................................................................... 23 

TLWOOIOU-50 lb. Trigger Pull Test.... . ....................................................................................................................................... 23 

FIREARMS MEASUREMENTS- TLWOOJOV THROUGH TLWOOJOZ: ................................................................................. ... 25 

TLWOOIOV - Chamber cast: ......................................................................................................................................................................... 25 

TLWOOIOW - Bore Diameter: ........................................................................................................................................................................ 25 

TL WOOi OX - Groove Diameter: .................................................................................................................................................................... 26 

TLWOOIOY ·Twist Rate (.30-06) ................................................................................................................................................................ 26 
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,\' 

TL WOOl OZ - Magazine Capacity Test: .......................................................................................................................................................... 26 

FUNCTION & ENDURANCE TESTING: .......................................................................................................................................... 28 

FUNCTJONANDENDURANCETESTING-TLWOOJOAA THROUGHTLWOOJOAE ................................................................ 28 

TLWOOIOAA- Basic Jack Function Test (to 200 Rounds): ........................................................................................................................... 28 

TL WOO I OAB - Basic Shoulder Function Test: ............................................................................................................................................... 29 

TLWOOIOAC- Extended Function & Endurance: .......................................................................................................................................... 31 

TLWOOIOAD- Clean Rifles and Inspect: ....................................................................................................................................................... 34 

TL WOO I OAE - Dry Cycle to 5000 Cycles: ..................................................................................................................................................... 34 

ACCURACY TESTING: ................................................................................................................................................................... 36~ 

ACCURACY AND POI TESTING - TL WOO 1 OAF THROUGH TL WOO JOAG .. .............................................................. .; .. \ ........ 36~ 
·.;.,.~ -

ENV!Rl=~::~::~::~~=:.:.· .. : .. ::. :_.: .: .. :- ... : :~:-: .... : ... :~.:·-~;,·~=~i.i:: .. ~~l~:·:···~;~~~~~i1'' 
TEMPERATURE & HUMIDITY- TLWOOIOAH THROUGH TLWOOJOA,4,. ... ·······k··· ..... ':iJ;\·.. . .... :j~---:if ................. .. 38;;+ 

Afl'S'"C. tES!J:S -.::;"lf:.WOV~f40 T/ifeOUGH TLWOOJOAP .......................................................................................................... 46# 

("l•:~~~t:~r.~~~::::_:::::: .::.. :.:·._::::-~:::_. ::. :.::.:: .. :.:: .. :.: ... : .... ~ .. : .. :~ ...... ~: .. : .. : .. ::::.:: ..... :: 
~J~·. :<'H' 
·•~ ~/'.~~" JMPACTTESTJNG-TLWOOJOAQTHROUGHTLWOOJOAV.................................................. ....... . .................... 484+ 

TL WOO 1 OAQ - SAAM! Drop Test: ............................................................................................................................................................ :!.!!4+ 
TLWOOIOAR - SAAMI Jar-Off Test: .......................................................................................... " ............................................................. 494& 

TJ.WOOIOAS - SAAM! Rotation Test: ..................................................................................................................................................... 1.1~ 

1LWOOIOAT-Extended SAAM! Jar-Off Test: (for Information only.) ................................................................................................... g~ 

"JLWOOlOAU -Extended SAAMI Rotation Test: (for Information only.) ................................................................................................. TI.£ 

TLWOOIOAV -Extended SAAM! Drop Test: (for Information only) ...................................................................................................... 2.:!~ 

JNTENTJONALABUSE-TLWOOJOAWTHROUGHTLWOOJOAY.................. ................ ...... . ....................................... 55.§4 

TL WOO I OA W - Pierced Primer Test: .... ...... .. .. ...... ............. .. ... .... .. .... ... ..... . .............................................................................. 2,}M 

TLWOOIOAX - High Pressure Test: ......................................................................................................................................................... 56,B. 
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,' 
' '-~ ~ - ; ~ 

TLWOOIOAY-ObstructedBoreTest: .................................................. , .................................................................................................... TI» 
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M/710 Design Acceptance #1 Test Plan 

Approvals 

A meeting was held on __ , __ 2000 to discuss the scheduled M/710 DAT #1 test. The purpose of this 

meeting was to define the test requirements for this Design Acceptance Test (DAT) scheduled to start.in early 
~·--;: 

March. During this meeting the test plan was reviewed step by step to determine what additiQ..:O.~~. testiriij~ight 
be required to adequately test the product. This document lists the tests and pr~c~,~~s'~t hai~f:~~~g1~~J8;~(~· 
by all meeting participants. Successful completion of these tests will quajjfY·lh~Model 1.tp fof~'irial &!if P.ifot 

evaluation. <!~ ''.'.'.";:::,., j-::)i~:~!j, ~!(~; ~~' j) 

The following people have revi~;ed'thi~go~nt and agE~e to this DAT #1 test protocol 

~~~)-

;~~f' , .. "~·co€.lwranz / L sb·edeker 
i~l ~~~~~·. , .. :.-lFu 
1 ~~' ~~~ -'q;est;£ Measurement Lab 
-~~~;, -~~t 

~J~\ ... ~f;i" 
-~~- ~-~~--· 

Danny Diaz I Michael Keeney 

Firearms Development 
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I>. -, 

M/710 CENTERFIRE RIFLE 

DESIGN ACCEPTANCE TEST PLAN - DAT #1 

Introduction: 

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

start time. The initial test sample of 15 rifles will be delivered the second week in March (4QDO) ~will be 
~~-i~~ .• ' ·\--~~ 

followed by an additional sample of 30-35 rifles delivered for test at a later tigie~~L Botlf::sanu;>le ~!:6.:llr~~~' 
.... ,-/·: ... :<= 'ii~, >: ..... '.i~~:~h. ~:i~·---~1~\ .:J~;"" 

considered to be integral parts of the complete Design Acceptance Test ~~~~~~1 '%;,_ ·~~::/r·-~,~~~ ',t"· ·· 

The samples have been divided based on current esti~tes o~~amplet~gelive~has~follows. Rifles 
., :~::~~~..:, ~i·~:·~~- ~.:~-- -~~~ . th 

designate_d Al to Al5 are the first samples expected;·~~~Jxii~bm~tt¢t'h:;j~;~st on\Wf about the 13 of March 

(2000) with a second group expected on about Wj~:May'(20Qp,),_whiq4 will~pesignated as Bl to B30. 
' ::.. ~ ~ :; .·_;~ :r:.~~ ~ ~~ '·:·~~,~~ :'· y~.--". ~? ,· 

When successfully completingJpe·~~-Ooftest~ri~;,"a 200.wunrt per gun jack-function test is planned for 
'•.,- 1'.f' •-f, ''•".• ..J"'<L,~c 

the initial 15 rifle sample to_q}!W¥1~:det~mftr~;·the pr~abI~piMflmction rate and determine if the expenditure of 
... .'- .... . . ., "" 

further amounts of amrn~niti~ i,~,J:¢;ti~~' bi~;~ormance of the product. Upon passing the jack-function 
• ~·..:..:.:,_ - ·:~~I ·~~~a~·-,. \ :1 ~~-~='· .... 

test, the nfles w~Jf:P~. sub~ct~ to a 20 rd\lnds per rifle test (five rounds each of four different bullet types). 

Thes~~fi!~'\~vi t~~···~*~~&Q~~lbe shoulder (standing position) in the long range to confirm that the rifles 
. ·~~~ 'Jt:. ··~'i:··. ~~~:~~~ 

.'./~'':.-~.-~lv,J.nc~p.n as inte,pe<l·;~hen shot in the same manner as expected to be used by the customer. 

J'~ . ~'~9>fi.o,µJ1nspection points and safety reviews are scheduled into the test program. 
:~~~ )~~ ····"·~~ ;;.:_=-~·-

,~~~~~· ~·:r ~!W Note that samples Al through Al5 will be shot using 3 aluminum stocks that will preclude some tests 

~ '
1··Juch as recoil and drop testing. The samples scheduled for delivery in mid-May will have the synthetic stocks 

designed for this model. Those tests requiring the use of the final design stock will be run at that time. The 

Intentional Abuse tests are scheduled during Phase I, (for rifles A1-Al5) but will be tested without the stocks in 

place. Although not currently scheduled these tests may be repeated during Phase II if necessary. 

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

subjected to the full range of standard rifle test procedures, comprised of Measurements, Accuracy, Function & 

Endurance testing, Environmental and Abusive testing. 
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Initial Tests, Measurements and Inspections: 

HEADSPACE AND PROOF -TLWOOlOA THROUGH TLWOOlOC: 

TL WOOlOA - Measure Headspace 

All test samples will be measured for headspace before being tested in either the jack or shot from the 

shoulder. The chamber, bolt face & locking lugs on both the bolt and the receiver will be inspect&i for the 
·:.:a·~. ~-~~ 

presence of dirt or debris. If dirt or debris that could affect headspace measuremen~ iS,~preserlftll~~ th~, ~,;as. 
· · ,-:~/~ \~i ;._:·, ·~:~~:-. 1~1;;. 1: .·~~r .. 1 

of the firearm will be cleaned before usmg the gauges. , ~~~~;';~~f · ''.~k :~~::i'~rc·.·;i~~~~.,}~~d·· 

Method: ·:;:<~~, ,~~1. ~fh~ :j~h n ' 
The graduated headspace gauges based on Re~:fr~9fl cnttq~L~~~ensio~1 (Ref.1PRemington Gauge 

Drawing# 41560 ... A, ... B, ... C, & ... D) will be ~S.ed angJhe''~~ad~~,meastlrements will be recorded to 
·--~··:~~~~%':~-- - <,:. - i;:fi;=.:· _... ·-r:·;' i.",:~:.· 

the nearest .001" increment as indica,~iM)y tlt~~ga~se'~'· The .3q~06 Remington chamber drawing LB-153 
·;~t l;~~·. ·:·ff~. ·~;~\. .]~ .• ~·~~ 

will be used for chamber 4-~W.1$si~~ ai\~~LB- l 5'%:Wif~~~;)J$"ed for chamber drawings for the .270 caliber. 
~·=·:: .... ::~·· -~~- (',•" ;.'•t ~.;)-

The headspace mea,,s:\lf~~nts ~ill B~;re~q!~Y~H!5~he nearest .001" increment as indicated by the gauge. 
:: g~ ~t~~-i!~~?:l~·'· ·;;~-~- -~~~~~~···~·· 

If the meas~~~~t is:"ilak~at the st~:ofthe test then headspace should be Jess than Min.+ .005". 

1;f ~It~t4~~ ~~~~~i}~pet4~pace will be taken at each "Safety Inspection" scheduled in the plan and, in 

l\ ''1'!> t~:~,]r;o~~~~~=::,,~=::~~: .~~=:~:·Data Sheet" to be kept with each firearm 
~~~' i~~ -,~;;~~ ,.,y,t . 
,~~' ~~:m the accompanymg data packet. 
·~~-' c;:..~i 

~~~ ~r!tj!'1 ' For any firearms where the headspace is changing at each inspection point the firearm will be withdrawn 

from test and examined for the cause. 

In no case will any firearm in the test program be allowed to continue test if the headspace exceeds Min. + 

.009". 

Data Required: 

Rifle serial number 

Headspace measurements for each sample 
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TLWOOlOB-ProofTest 

All test sample firearms will be subjected to a standard .30-06 (or .270) Factory Proof Load, shot in the 

blow-up room using a lanyard. This procedure will be completed before the firearm can be used for any 

additional firing tests. 

Before proof testing the firearm should be inspected for: 

Barrel Obstructions 
-~~~~; 

• Bore and chamber are free of grease or oil and other debris. , g, ·~;~ 
~~I\~·'· ·-~~ 

For fully assembled firearms, one definitive proof cartridge should be fired)1t:.each fire~. D~\:tfi"vi:;,~, 
'·~;r/t:~~-" +f~, >·: .. :·:_;'.~~~:t~>- 1:~l--;~~)~:·= 

proof ammunition is to be used in accordance with the "Handling of ~ilrt'!tion" pt$~edf#:e'1te~ "tilthe 
=.;:~\ . -~~l ·~·~·~- ~~ " 

SAAMI Technical Committee Manual, Volume III, Section II, Pa&~ 24l{)tf\s follo~. 1\h SJ 
(~~~'.;~)!'.' ;;~f ~i~;:~;·~~,,:::;~~ \~~b ;!!' 

a. "Cartridges to be tested should be_p~~~d iW~ veftjcal pQSitio~~~ primer end down 
. . ,, ·.:~: .. ~~-~~·:·-~\· '~)~~.~~ ;~H~=:.~~f·- :.(~·i_ 
m a recessed holdmg bloc~, ·v; <r. ''.;, . ,,,; 

',_,.. 1'1: ;·.1• .,_.;_, N~-<L ~ ... 

b. " .... a cartridge ,~tiid:be::~f~ft;d;yerticaiit f~qh~ block. It should be rotated 
. ~. -·~::> ~·:::f., : ._::.: .1~/;i· 

slo~-~§.'..end''.~\er·~~i~~~~ vc~~al~ij~im.(fihrough 360° pausing momentarily when the 

-~:-~;£ow~f;i~;:~t t~~ btlf\~t end an<l"hgain when the powder is at the primer end." 
•i:J;t~'J,•·•'d:~:~:~;.. -t~L '\~~:~;~., -~."'~ '~R 

-~~re. "'Ifbe c~rictge,i~,thci'i rotated slowly, a minimum amount to enter chamber, keeping 
5:~~ .ff.. 1L . -..('. "°'" . 

;~~~ pn.· ~~r ~µd in l~west possible position until inserted gently and carefully into the 
-~~~ "k 
-~~;;~~·::s-Ji~inber." 

d. "The cartridge should be seated in the chamber as far as practicable with the fingers. 

The bolt or breech mechanism should be closed gently in order not to disturb the 

position of the powder in the cartridge case. The object of this method of handling 

cartridges is to position the propellant powder at the primer end of the cartridge case 

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

Note that these procedures for proof testing were developed to consistently position the propellant 

thereby providing greater consistency of proof pressures. Failure to follow this procedure during the definitive 
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proof testing of each chamber of the firearm could result in pressure levels significantly below the minimum 

proof pressure specification as determined for the cartridge. 

Any firearms components, such as bolts, bolt heads, receivers including chambers, etc. which were 

previously subjected to proof testing and, which subsequently, have any proof sensitive components changed, 

altered, or substituted, should be re-proofed. 

Method: 

• Record headspace before proof testing (see previous procedure "TLWOOIOA -Measure Headspace. ") 

• After firing the proof round, the firearm will be carefully examined to determine if any damage to the 

product has occurred due to exposure to the proof pressure. This inspection includes: 
·:;~L 

• Visual inspection for damage, ~~~~~.. '\1, 

damaged receiver or bolt, especially the locking lugs on the bolt or .• ~~r8ef~~ ·;J:: ... ~j~;~~h ~~~~:~\}F~' 
bulged chamber or bore; split, cracked or otherwise damaged .. pam!l;~~~' ·~~;. ·'~F'·~> · '~f~: ,, .... 

d\ ~~l -~~- ·}. 
b k k '~~ ,,. "·~· •l 

ro en stoc , ... ~' -\rn~~~=<· -~l~;~._ ',~:~~:, '.~~~~ .~~· 
any other part subjected to the proofing str~~~i'Jlhi~h d~f~!"j~ti~!1Y ex~ined for damage. 

Any "suspicious" areas should be S.MPruitted't9 rwigb\a-fl~ insp~~n before proceeding. 
,:~:H·~.:.-;· .)· '1:~~~.:-j ·;~F~~~, ... ~-P· 'i-:,r· 

• Magna-Flux all bolt heads after P:mon~'.r. !};. '~~::. .,~:'~~ ,;·'-
.. .:.~-~~~ "L% 'f.:·\ A~. ~\~\ .. ~·~f):~::.~: 

• The fired proof cartrid~,_iifuuld Jj~;.ex:ih:iined t,~!<let~itHi-ie that no firearm fault has introduced cartridge 
. ~~~~ . ~.::~~~ .... ~~~ ··~~:·.. ~i~. ,_.,, ... ~~~? failure such as· ._,. ·~· _,.~, ~·-· ..... ·~,_,, .. ,.,. ' .;Eh .. , ·~\ '(~~f~{·... -,\~; c~,,., 

:.,,~"s;;xpa~if.cl!;~.artnpgt:tl1ead. , 
-~~l~;.-,Jr~·•\~,'~'.k,. ·t~i. ''!.~~·~.;~., "\~~ ·~)j1.,. 

.~r~ E~~ssir,e rd~ss!?rings, or bulging, which would affect extraction. 

J ;~ .. A''~' };~~· ';~~ • BeJ~tini~ separation or material stretching in front of the case head indicating excessive headspace 
~:. ~~~~~· .. ...0~' 
!S~ -~~ '-~;;~~· .. :p,t!~xcessive pressure as stated above. 
·-~~~=- :.~~ 
'~~~~; ~i~~f~~' Any cartridge case failure indicating a firearm fault. 

' . In addition, the spent proof round should be examined for the presence of unusual deformation, split case or 

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

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

Take note of any indication of significant gas leakage, if present, it may indicate that the firearm was not 

subjected to full proof pressures and the proof test would then be invalid and would require re-proofing. 

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

leakage. 
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; i 

Save the spent proof case in a Zip-Lock plastic bag and label and place in the data packet for further 

reference. If any parts were broken or otherwise damaged, place these parts in the same bag as the proof 

case and label. Place a label on the firearm and withdraw the firearm from the test. 

Each sample firearms' headspace (see following procedure ''TLWOOJOC - Re-Measure Headspace after 

Proof) must remain in range from min. to min. +.007'' after proofing, with no individual firearm's 

headspace to grow more than .002" after firing one proof round. After successful proofing, the right lug on 

the bolt head will be marked in the center (i.e. center of top to bottom and center or front to rear) of the lug 

with a center punch to indicate that is has been proofed. 

After proof, if the firearm passes the inspection and headspace has been measured (see next section ofctest plan), 
"/;~ 

stamp the firearm on the barrel with an authorized Remington proof stamp. Locate the m??f mar~, on the 
~~· \-',· - ·."::·~· 

right rear of the barrel in the specified location for the Remington proof stamp.,, no NOT STAMJ;i~j91'1.t.j,~~' 

headspace exceeds Min + .009". ·A ,~.~~;.;~~r:'C" 
4

~~~(!· ·~t~'-~~)~!~\i~~f~:':!~~"lW·'<' 
Because of the higher pressures involved in shooting p,rg?f cmt~idges,f~~dequiil;f.i ~cautions, both 

., .·:, :"~~ ~: ~~·~-· · .. ·~·. ,r ~:":-

mechanical and procedural, should be taken to pr~~,~~~P~~sonrtftP~f~~lng th~ifirean);s proof testing. To 

this end, the firearm should be securely,:,-mP_uni~~'. q9,J]iPlet~lX shi~k'i¢d from the operator and firing 
,,:._·~ ·-;· .1· 'l:l;~ :::·;~,~~ .. ~-.P· ';.:; 

accomplished by a remote control ,weth.9.f( ... h. ~~t,· . , , .. ~ ;>. 

Data RequirW ''' '(~:;~'': 'l~~,"t,, .~Jli '~;;iiW''" 
• Rrfle senal number -,··. %. ·"'°~"~··· .,:0 , -~L':~,;-.·•· 

~·~.:.:;;_;. ·:~~I ·~~~~~{·.,. \ ~' ~~·~ 

• Rec~F~r~p.d ii?~~~~).'. h~~d;~ce growth'lmd the corresponding round level. 
.\~~iJ'"'Jr~·•\~:~:,~:~·:,_. ·~~~ '\~~}'.<· .. ~·~;~:- ·~~~~~ 

. • ~ord s1~fie~t gtis~!t;~a~e and/or firearm damage. 

:~~{~ ·:._~"~· ~cord an.y\~as~·,~amage or other ammunition related malfunctions. 
I ~~h A~ 
lst • ~~e'6Qti;l;;:~f'damage to the firearm resulting from the proof test. Document with Photographs is necessary. 
·-~~~;, 1 J~t 

J~\ ~ .• .rF7 
'~~ ~~.~~--· 

TLWOOlOC - Re-Measure Headspace after Proof 

All test samples will be re-measured for headspace after proof and before being tested in either the jack 

or shot from the shoulder. The chamber, bolt face & locking block/locking notch will be inspected for the 

presence of dirt or debris. If dirt or debris that could affect headspace measurement is present then these areas 

of the firearm will be thoroughly cleaned before using the gauges. 
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' '- : i ~ 

Method: 

The graduated headspace gauges based on Remington chamber dimensions (Ref.: Remington Gauge 

Drawing # 41560 ... A (min.), ... B (+.005), ... C (+.007), & ... D (+.009)) will again be used and the 

headspace measurements will be recorded to the nearest .001" increment as indicated by the gauge. The 

.30-06 Remington chamber drawing LB-153 will be used for chamber dimensions and LB-154 will be used 

for chamber drawings for the .270 caliber. 

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

the growth of the headspace is more than + .002" from the pre-proof condition, then stop and rf;iew the 

results with the test manager before continuing to the next phase of the test. d\~~-·. ·\~~~~ 
In no case should the measurement for headspace after initial proof test be great~ tl:!*n miri~+OO:,T fd~~~\)'.,,· 
firearm. -~ i\~,;·;~~f::"" 7~~k ·~p<~µ?~~~~~~'~}",1i~i)~'·"' 
If at any time during the test program the headspace exceeds _a,,maxi~ of Mh1. + .oi;' ~not continue to 

... , ::.~?.~~>~- 'i·~-~'.-. =~--"~\ -~h~ "/!-

fire the rifle, tag the gun with a label reading "Do ~gbShoot ~is;~!f~aw- E~~Feds Maximum Allowable 

Headspace" and return the firearm to the T.~~.,M:amig~r f~;d.isp6Wion~~~~~~; 

Data ~equired: ,.-.J: <~~- ·;~~[~:· ·' ''Y\~ti. ;~t:~~:,~·,:'&~.;_,,;'~' \'.·,_ 
Rifle serial number ""''~~,.~ ,~, ·~r~ ·'.;\ )~; ~:~~,.-

., -·~::;~ ~·:::1., : ._:·,: --~.'.ii' 

• Record and n?te an{brad$?~~,,.ow1~:~an~~p-µiid level. 

, :~~;~;:~~~~-'~\~;. '~l~}~~;"i;;;.i,'\:·.!~[L ·~~~?:~ :r . 
. FOR." S - T 'iWO t OD 'tiltOtJGH TL WOOlOK: 

,,-J's, ~~~- '~~' li~ \l· ·. 
,~·? ~~~~ "fr' . 
, f ~~?·. ..:·~~·-
~- ~ <'~ -:.;;;-:~~·.:-.·:·~~~/= 
~~~- TL~OOIOD'- Measure Firing Pin Indent: 
,~~" A? 

~~ ·~~i.~t~i!} 

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

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

equal to or greater than 0.017". 

Method: 

• Using copper crushers, "burnish" both ends of the crusher slug by gently rubbing both ends on the granite 

base of the dial indicator sland (use outside edge of the plate.) 
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• Place the copper crusher in a .30-06 I .270-crusher holder, place the crusher holder on the base of the dial 

indicator and zero the dial indicator with the point of the indicator in the approximate center of the crusher. 

• Carefully, with the gun held so that the muzzle is pointed down toward the floor, gentJy insert the crusher 

holder into the chamber, being sure that the extractor clearance cut on the crusher is properly oriented 

relative to the extractor position. 

• While maintaining a firm hold on the bolt handle, gently, and slowly ease the bolt forward to the full 

forward position and then rotate down being sure that the action locks fully. 

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

trigger until the firing pin releases. .: }, 
q}, 

• Carefully open the action and remove the crusher holder, being careful not to drop the cop~~frush~t. 
. . . . . ,;~; <: "'.;..:, ~~~.a,::, . 

• Leave the crusher m the holder and place under the dial md1cator. ,.. ~;,/? \~~) ;~: ,.. .. ;~;~~h '1~~-~i~i}>' 

• Move the crusher holder so that the point of the dial indicator fin~,tlfl'<l~pest p~~io~ipf~h~ 'ii.hri°g' pin 

indent. e•,'Jf· .,~t~~k,,. ~~i~- \~:~:,~ \l~, Sf 
• Record the dial indicator reading to the nearest .OOF~·~'· -~~~ '' •:'~~~' ;;~~ ''~) 
• Repeat procedure two more times and ~e~f~t'lii\l'.di·~~tii,lditit~r r~pin~:~~~\ng a new copper crusher for each 

trial. , ,.~ :~/: "<~~;, ·,~~~\ ·\~\~ '':\,)t;;~:}~·;_,,;'~' «;''-

• Each firearm sample shoufci*have t~¢ re~dings t~t wl11 be averaged. 
:~~> ~ ... :~~ .... t: ·.·~;·.. 14~ ,., ~ ~~~~ 

• Record all tlv~. readfftgs ~f1ttt€data ftie. ~~~?:~:·'· 
~ __ ~. ·~t~~~;~~ .. ,~.. ~~:~;~ ·~:~L -~·: 

Data R~ga'tle'~· .,~" ch< \''· ·.;, 
~fr . ····~~~ ·;~); '->·~,:~~i¥t ~!:~ 

;{ n~~·· ~pe senal ~µ,m~~r ,,,. 

;~( · ~,.,. E~n~?f t~~l/rre~liia1 indents 

~~L • .J~he -~~fai;}~ted average indent by rifle. 
~~· ·•· 
~~: ~~i.~t~~f?' 

TLWOOlOE - Measure Searffrigger Engagement and Sear Lift: 

The Sear/Trigger Engagement will be measured. The amount of engagement must be measured between 

.020" and .025" measured with the bolt in the fully closed and locked position. 

Method for measuring Sear/Trigger Engagement: 

• The 30" Optical comparator will be used to measure the engagement at 50X magnification. 
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• With the barreled action held firmly in position, the barreled action will be aligned such that the action is 

held perpendicular to the lens in both the horizontal and vertical planes. 

• With action closed and locked, the safety in the "fire" position, measure the amount of overlap between the 

sear and the trigger. 

Method for measuring Sear Lift: 

• Remove the bolt from the action. 

• Place the Safety in the "Off-Safe" (i.e. "Fire") position. 

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

screwdriver and with a dial indicator zeroed on the top of the sear, gently rotate the Safety to the ~·pn-Safe" 

position. 

• Record the amount of vertical movement of the sear. .-~)~ 

Minimum sear lift is 0.006" and maximum sear lift is 0.018" -;\~~);~~~:.· . 

\;''' ;;l' .,, ~t'.~''l~!~!~ \ 
• Record Sear/Trigger Engagement _,_,.;,!·;~~i- ·,:;~\()~;/" '-' 

• Reco•d Se~ L;ft '~ ,"('.:, \~~~:,J~ '';~,1~1':'~' ·:·• ... 

TLWOOlOF- M~~,~~c ~:g~~ll For~~s: ~·'· 

~&;~t.~;:~~t'~\~i~ . )~~~ .\ f;;;_ii\~~:~i-~ ;~:~;~ 
,.)f':x;~~~~ ;t~'. Trigger·.~flb\ffrce i:i'.nll displacement required to manually operate the trigger) 

• 
Data Required: 

• Rifle Serial number 

t:~t 

~~~~~-· - : \.:~~ 
,,~; /'.: . ;::.'._, A~ 8.3 

\i:~~t ·.-~,:_•.~--.::·:··.;'.:)~i~~~~~:~~~~~t:~P~r~, 
jt~· ~· ,A 

~i!'=-

.J Meth~ ~~' .,. 

1'~~.. • :Wri;~;~f :~t1~·'is to be performed to the SAAMI standard; horizontal pull at the center of the finger radius of 

·~~~-~~i'{~~#~~~e trigger using the Test Lab apparatus designed for taking this measurement. 

• Use the 1-10 lb. Chatillion Force digital force gauge. 

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

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

• The average force for the three trials must be between 3.5 lb. and 5.0 lb. 

Data Required: 

• Rifle Serial number 
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' 1 
', ',, 

~ • All three data points for each trial rifle 

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

TL WOOlOG - Measure Safe On/Off Forces: 

Using the Chatillion Digital force gauge and the wooden holding fixture used to take trigger pull 

readings, push the Safe to the "Safe Off' position on each test sample. Complete three trials. Record all three 

readings for each firearm. Repeat the test, this time pushing the Safe to the "Safe On" position on each trial. 

Record all three readings. Average each of the three sets of readings in each direction for each tes,t sample. 
·/~ 

These measurements are for information only. A minimum of 1 lb. force in either direction ~~be as~~med as 

,,,~-itr"' 'i~~ ~~)~~;~:,~,,,~, the reference criteria. 

Method: 
:;~~~~ ~:=t~ -~'.;I. -"; ~ 

• Use trigger pull apparatus to hold the rifle for this test. .,;::1" o'~j,., \f~.. tE~ .~f 
·~ -~·.-::~~:.:, ~-~=~-. --;.-·~. ~t~':. 

• Use the Chatillion Digital Force gauge (0-10 lb. raµ~e:·f~i:th t~ai~;,~lnt or tfili~"v" shaped point. Use the 

same tip on all subsequent trials. . .. , -:.'':;:·;~~i;., :,·'.'.'..,,, . ~i-;j'-\ . ·~:) '-,~,~~~~ 
.,,_-,·.;~ "'.-., :,~~~~~.,:;_~·I' •·,r 

• Make three trials in each directi9n f9r ~~~ sampl~ ·,~h _ ";~·:c.~ - '<_ 
ti ~~j;j~ ~·;;f.. ~:;:. /;-i_ '-~/~ ... _..f.,t'~~;· ~. 

• Average the results of e<t¢~Sfthe tlife.e tah1s. )~i ;i;f'"'' 
'.~~F ~}~~ , ..• ~t '·~~~··. . ~~~- ','/.~;~~? 

• For Phase II rAf!es, tM~S~pm wili;~e ~tked . 

. . ,, P•t• ~c:::1~~i~~''.k,,,~~~!). '~!\ , 
.if,,~:~~ iJ~t serial jbb~r 

. ~'~ .\[~>~~ . "~)~~.:< _ 'i~~- • j"ach"B'fllie three readings for each direction on each sample 
-~· :, -~~r 

~~k ~mi:J~f:'lne average of each of the three sets of readings 

• The results of the ISS system check. 

TL WOOlOH - Measure Bolt Lift and Bolt Closing Forces: 

The force required opening the bolt and closing the bolt will be measured for each sample. Both of 

these forces will be taken with the chamber empty and then repeated, this time with a new dummy round in the 

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

• After locating the rifle in the trigger pull fixture and securely locking in place, (it may be necessary to clamp 

the fixture to the bench if not already securely fixed in place), locate the hook of the force gauge at the point 

on the bolt handle just behind the ball. 

• With the chamber empty and using the Chatillion gauge, pull the gauge straight up and perpendicular to the 

bore, measure the force required to open the bolt. 

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

before taking the measurements. 

• Take three readings for each gun in the sample. ;;~L 

• Record all readings. . . "· ·:: , ~~:~\~ :<, . ,,~~L a::J >t~, 
• Repeat the procedure only this time push the bolt closed. ,,. y/':'c' "Jb '.{,,,J':~!~~h 1:~~-~t~V'~' 

• Note that it may be necessary to start the bolt closed by hand so the f!tiri~~·~iH~ead i2~epr~~~~·d s~~:ci~ntly 
"~ --~·· ,):$. 11" 

out of the notch and can start up the cam surface of th:<~,?~ as:~~~n~{-£in is ~ked .. ,~~; ~,. 
'•. -···." ~~, ' ... ,.' ·.. '"'· •«\ 

• Repeat the above procedure this time with a new, 1*}µ'sed dumntjt.rou"fld j'.the chAfnber. 

~·::7:':' number , ''"'"'ii '!:;. 1(''''-':;,i1.,'~r~::::' ,~ '~i;, '"' 
• Each of the three re~,in~;~ake_1.1,[or ~ph oJ~t~~' '.~Jitates for each test sample 

~:~~ ·~~~. ~""i~:,~,-- ·;~~-~- -~~~~~:;-.·~-· 

• The average1~~,:~e~h Si.t .. of:~ee measu~meilts per state 

~~;~;;;:~~~~\\~~~ "}~~~:·''j(~[i,;\~~~~!t ~;;~:: 
.. t' ~~;~~ ,~0101 -1as~~e Magazine Spring Force: 

i~[ -~ 1~h~>;:.·-·:~!;V ' 
·d~, J.~i 11ie"force produced by the compression of the Magazine Spring in the box with the follower attached 

·~-... ·~~. 

~~~' ~/~fl be measured. These measurements will be taken for information only. There is no specification currently 

defined for this characteristic. 

Method: 

• Use the Chatillion TCD200 Spring Testing Machine with the Chatillion Digital Force Gauge (0-10 lb. 

range). Use the disc probe (Y2" dia.) on the gauge. 

• Place the magazine box, bottom side down, on the staging table. 
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• Lower the gauge until it just touches the magazine follower, approximately in the middle location both side 

to side and front to rear. 

• Lower the gauge 0.200" before starting to talce the measurements. 

• Zero the force gauge 

• Lower the gauge another 1.0". 

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

• Repeat procedure two additional trials for each box. 

• Average the 3 trials for each box 

Data Required: 

• Shoot ten rounds per sample rifle. 

• Average the ten rounds for each sample. 

Data Required: 

• Rifle serial number 

• The peak force recorded for each shot 

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

TLWOOlOK - Measure Lock Time: 

Using the Remington method of measuring Lock Time, measure the lock time on the sample rifles 

provided. Do three trials on each sample rifle. Average the three trials. This data is for information only. The 

expectation is that lock time will be in the 3-msec. range. This test is scheduled for Phase I testing but may 

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

Method: 

• Standard Remington Lock Time Measurement procedure . 

with the primer.) 

• Measure three lock times per sample rifle 

Data Required: 

• Rifle serial number · · 

• Each lock time trial 
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WEIGHTS OF MAJOR COMPONENTS - TLWOOlOL THROUGH TLWOOlOO: 

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

TLW0010L- Overall Weight: 

The test samples will be weighed on the Mettler Toledo digital balance (PB8000) located in the 

Metrology Lab. The rifles will be weighed once each with the chamber and magazine empty. Th~~pfle will 

~::ly the oix:n sights attached, no SCO!" or other accessories attached. ~;J{''' '!~, jt;:;~::;!i):~•*'' 
• Clean the platen of the digital balance, if necessary. >h _,.. . ·:~S 1• '~~b }~ .,, · 

-:;·;~.OJ '~i~ \~:~=- : j~ -~~; 
• If the balance is not already on and has been turned on,(l~~~easl~~~{htJ"?iri'4tes for~~-urWtum the balance on 

\/f~~-: ,,d· "!l,~ ~~:~~\.-.. ~f~:. ·)·:;.;, 

and wait 30 minutes for the balance circuitry to sta@be. • , ·:; __ ···:~~~~~~( Y 
·--~··:~~~~%':~-- - ·~'.~.:: - (:fi~/-" ·.q ·~~~~ 

• Run the balance calibration routine if ~~ess'afYi!\~ ;i~}\~' ,. \:·, 
. -"~· ,·~r.;~ ~U::_ .... ~:r~ ·~;~~~. ~~· ~ \'.~:~~ 

• Make sure the umts are set to,elb .. ,,,~. '·'·> /"· -~; ..•. ,"~:·')'·' 
~ /~?~~;~~ ·. ~t~.~ ".'?:·. )~~ ~2;.-~·h 

• With the chamber eqlpty'.lWd t.b§tmag~iri~)?Q)~/~pty of rounds, carefully place the rifle on its left side with 
·- ,. :~gt ~~~~i!~~?:l~·'· ·;;~-~- -~~~?~···~-· 

the rifles ap~~\~at&.~o~~o rear balapce point directly over the center of the balance platen. 

• ~~h~i~~\;~~af~~~~~l~:~?Ji; record the weight in lb. to the nearest 0.1 lb. (Note that the scale has three 
' ,. 11' . .,,_~, ·(·. ,1:w 

.,/;."-·"·~~~~- ~pmal po: s d~~_:played.) 
:~· illt _J' .,. 

i~I DatalY¥)uin:;~Y 
~8~, i~~ ·•,:(;<J' 
·i~~'·, • ,.~;Rifle serial number 

~~. ~- • ,~~i·l· 
--~~ :..".::-= .. -~~-l. 

""'• Weight to the nearest 0.1-lb. 

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

The stock, disassembled from the barreled action, will be weighed. (Synthetic stock only.) The test 

samples will be weighed on the Mettler Toledo digital balance (PB8000) located in the Metrology Lab. The 

rifle's stocks will be weighed once each. 

Method: 

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

• Run the balance calibration routine if necessary 

• Make sure the units are set to "lb." 

TJ_,WOOlON - Weight of Barrel Assembly: 

The barreled action, disassembled from the stock, will be weighed. Remove the bolt assembly from the 

barreled action. The test samples will be weighed on the Mettler Toledo digital balance (PB8000) located in 

the Metrology Lab. lbe rifle's barreled actions will be weighed once each. 

Method: 
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• Check to be sure that the bolt is correctly labeled with the last four digits of its rifle's serial number. This 

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

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

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

and wait 30 minutes for the balance circuitry to stabilize. 

• Run the balance calibration routine if necessary 

• Make sure the units are set to "lb." 

• Carefully place the barreled action on its left side with the barreled action's approximate front to rear 

balance point directly over the center of the balance platen. ;;h. 
'A·. ,.'.~ 

• When the scale settles down, record the weight in lb. to the nearest 0.1 lb. (Note that t®~;;;.cale 11¥ three 

~.:;::~:::·::::~~n>iw corresponding barreled ac•m: . 111 ,,~,;~~::.··· ';~~I~, r :;l~~~!~j=1~'"'' 
• Rifle serial number ::;<6 " ,., ~(i;,::,,;:~~' ,.· 

,,.~··;~~'~%'~~-- '···· ~...:.-~;-:·-~ ;:.~~. ~ 
• Weight to the nearest 0.1-lb. ./ii~"'' ., !:~ .. :;~c;:,.,,F · .,,, 

··~~ ·~< -·~t. :~:-~:: ·:i:I:' --~·<. 
• Serial number of the Mettler ~~8dd2 b~ce (it s)}ouli(fp~~l'if~I 14475246) 

:'.~: <)):~,·~···~;'~~ ~~;~:;: ··~~JL:·'.:;;.§dP ~~~"·" 
TL WOOlOO - 't~;ht of;§olf~~embly~~~; '.~''''' 

.. &;~;;;:~~~~'\\~;~ ~i~c+~ri,:\~i:fi.~ ·~~~:: , 
.y'' ·~:~~ ~ ;r~' The bo~:~as·~embly51fsassembled from the rifle, will be weighed. The test samples will be weighed on 

i~(" " .. -~~~ ~ler ~9f,Udo ~hgital balance (PBSOOO) located in the Metrology Lab. The rifle's bolt assembly will be 
~St ,.~ -!_;;~~r:;- . .-,.·:-;~Y· 
·d~. we,~hed'otice each. 
·~~~~·. i.~~;~ 

,.~ ~/JWethod: 

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

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

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

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

and wait 30 minutes for the balance circuitry to stabilize. 

• Run the balance calibration routine if necessary 
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• Make sure the units are set to "lb." 

• Carefully place the bolt assembly with the bolt assembly's approximate front to rear balance point directly 

over the center of the balance platen. 

• When the scale settles down, record the weight in lb. to the nearest 0.1 lb. (Note that the scale has three 

decimal points displayed.) 

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

Data Required: 

• Rifle serial number 

• Weight to the nearest 0.1-lb . 

• Serial number of the Mettler PB8000 balance (it should be SN 2114475246) 

TL WOOlOQ - Barrel Length: 

Measure the length of the barrel. For the .30-06 and .270 caliber, the barrel length should be 

22" ± .125" measured from the bolt face to the end of the muzzle. 

Method: 
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• Check firearm for live ammunition 

• Close bolt over and empty chamber 

• With the butt of the rifle on the floor and the muzzle pointing up, carefully and gently, so as to not scratch 

the bore or nick the rifling, insert a brass rod (not steel) into the muzzle of the rifle until it stops on the bolt 

face. Move the brass rod around to insure that you are on the bolt face and not on the edge of the ejector or 

extractor. 

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

• Remove the rod and measure the length. 

Data Required: 

• Rifle serial number 

• Measurement of barrel lengths in inches. 
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GUN CHARACTERISTICS - TLWOOlOS THROUGH TLWOOlOU: 

TL WOOIOS - Balance Point: 

Balance Point - Phase U measurement. Establish the balance point for this rifle. (This measurement will 

also be used later for the SAAMI drop and Jar-Off tests) 

Method: 

• Using a right angle block from the metrology lab, invert the block to provide a "sharp edge". ·\~L 
• Close the action over an empty chamber and with the magazine empty . ,;,'._ ~~:~:\.\ "\~~~: 83 ... 

·~ ~~~ 't::;=-, ~,.:., t:1f ·._ 1i~~ . -;~r, .. 1 

• Using two hands, carefully place the shotgun in a horizontal orient~::o~-~~-~'i :the 'e o~;:~h¢'~tfffi5tk 
with the bottom of the firearm in the down position. , 0;H. ~{;:;_ 1t~· ;~: 

-:;:~l"';-~ -:-v.. '~·~~- ~~t ·f!~ 

• Again, using two hands, one on each side of the bl~~~~~4ge a~~~~~}:~: ~ront*e bloc!(( edge front to rear, 

carefully place the shotgun on the edge and ~!tempt.Jo loe_~~\the.t.>aJ.an~~?mt. 
.' .:·•. :~ ·~~.4-. - ':::~. . i;:~ ~!I'·.=· - ·~; ! ·- . 

• With the assistance of another indivi:cfWtt 'plJ6~ a;lfght pencil'\tnark at the likely balance point. After 
·:f~. ~~~~: ·:r:_~. ''.;~·~. rl.:.~::~~ 

removing the shotgun from,,~~ e~, ili:ea_sure t~ df~i~·\o the breech face with the bolt in the closed 
~ /~?;~ ,. 'ti-: -~:-::. ,.;~~ ~>'i-

posfrion. (1:1e posi~~ri~.ff~f)~~~~rea~., fa~;N'.'.~hletermined when the barrel length was measured. This 

location, th~1~~the b).;eac~;face can b~ established by measuring the specific distance from the muzzle to 

~w£1&~~~~th~~2~i~:f~i;~arked accordingly. The distance from the balance point to this breach face 
·~~: 'J(.. ··;'i: ·. ;::1~·;~~ 

:lf~·~.t,~~- trk is theiipca,~en of the balance point.) 

j~t • ~~~~~~\;g~~procedure for the following condition: 

·-;~~;,._ ~~i~ Using .30-06 dummy shells, place one in the chamber and four in the magazine, close the action and 
J~ .. ~ .,.&rr 
,~~ '~~~-· measure the distance to the bolt face. 

Data Required: 

• Record rifle serial number 

• Record balance point with firearm empty 

• Record balance point with firearm "loaded" 
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~ ; ( 

TL WOO I OT - Drop and Cast: 

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

foremost position of the comb. 

Drop at the Heel - the distance from an imaginary line drawn along the top edge of the receiver to the 

point on the heel of the stock. 

Both of these dimensions are for information only. 

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

Method: (for drop at Comb) 

This test is conducted to determine if the safety mechanism will release the trigger mechanism and cause 

the firearm to discharge if the trigger is pulled intentionally by the shooter with the safety on the "On-Safe" 

position. In addition, sufficient force is applied to the trigger with the safe in the "On-Safe" position to assure 

that the trigger dimensions will not change thereby affecting trigger/sear engagement. Prior to start of test 

verify that trigger pull, engagement and over-travel are within recommended specifications on the sample rifles. 

• Inspect and verify the rifle is not loaded and the safe is in the "On-Safe" position. 
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• Locate the firearm in a vertical position with the muzzle pointed up. 

• Using the set of plug gauges determine the amount of minimum clearance between the rear of the trigger 

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

been deformed by the loading in the next steps. 

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

• With the safe in the "On-Safe" position, using the NRA trigger pull rod, load the trigger with a 50 lb. 

weight. BE EXTREMELY CAUIOUS TO STAY CLEAR OF THE MUZZLE IN CASE THE 

FIREARM DISCHARGES THE PRIMED CASE. 

• Remove the load from the trigger. -\~L 

• Move the Safety to the "Fire" position, the rifle must not discharge. ~~\~~-·. \h 
.... ,_. -:.. ~~~-a,::, 

• Return the Safety to the "On-Safe" position. , ,,;~\ ,~;~ '·:· ·· 1,;~ . ·,~; "-i _.;t(~' 
,.• ·~;c{ · · · ff"') ''• j';~·-·~h ',J•9.i'·" · 

• Carefully remove the rifle from the holding device and with the muzz\~ pblht~~ in a i~fe dftibif~n:'pfilf'the 
~:t~ '{~~- ' -~},i I ii= 

trigger, the rifle must discharge. Extract the shell case. _ " ·:c:;f~~>, ~~~' .,~·i[. ';~~' ~!' 

• Using the plug gauges measure the minimum cleara~~;b~~e~n~~~;~i;~_f the ifigger and the inside rear of 
",:;'. "o' .,- '~~~~~; 

the trigger guard. ·;;:/~:,::-'.('~'.;>;~ ·;;~}")~;;;.:_< ·~:~'.·,_ 

• Measure the trigger pull, e~~~,F~t ~;2ver-tr~1f l ~;~a~W¢'ifhat they have not changed from the 

beginning of the test. ".;,~~" ·::'.1 .-: )~~ '·'" 

. :~~~ ~:·\~~ -~t= ··:.~~~·:. i~~~:~t:~;;~;r 
Data requued: .-,~-- ·ti\ ·i~~~t~~f:~:, \~. '~'~"' 

• ~-- A ~- ~~~~>~~:'>·. -~~'.L~ t·~~' :? 
• Rif1~:s~Jal.nul%1,bet'\< ~·-', ·,,,. 

-=~~:1• '•:'!;~;-~ i~!:~: -~-~~·~~i·~~~:t ~~~~ 
,. • ~~asureme#ts ~'(Trigg~pull, engagement, over-travel and trigger/trigger guard clearance before and after 

':~l' ~'~~~~' ~-' '~~ .,,, 
,.; l~ing. "~~' > 
Pi~ . ..~~:~ .... ~ .... ~·~~~·-
~~~- • j~ot~"'fli~f"ihe rifle "fired" or did not fire when the safety was pushed to the "Fire" position. 

'Jr~·• ,~..;; 

~~~' ~~nt~rJNote that the rifle did "fire" when the trigger was pulled. 
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FIREARMS MEASUREMENTS - TLWOOlOV THROUGH TLWOOlOZ: 

TL WOOlOV - Chamber cast: 

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

Method: 

• Make chamber cast using standard procedure 

• Use the 30" optical comparator 

• Measure the following dimensions: 

• .4708/.4728 

• .4425/.4440 

• 34° 30" Angle 

• .3404/.3424 

• .3095/.3105 

Data Required: 

• Measure .30-06 caliber 

• Dimension equals .300/.301 

Data Required: 

• Rifle serial numbers 

• Measurements of each bore by serial number 
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TL WOOIOX - Groove Diameter: 

Measure Groove Diameter using standard procedures. 

Method: 

• Measure .30-06 caliber 

• Dimension equals .308/.309 

Data Required: 

• Rifle serial numbers 

• Measurements of each bore by serial number 

TLWOOIOY -Twist Rate (.30-06) 

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

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

Method: 

• Check rifle for live ammunition 

• With muzzle pointed in a safe direction, close the bolt and lock over an empty chamber 

• Load 4 dummy rounds into the magazine 

03/07/00 

Page 27 of 57~ 

DRAFT Revision #1 

MF1330 

Confidential - ~i1Ett-s~2~12ktie Order 
Williams v. Remington 



BARBER - 5.22.06r0011281 

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

• Cycle the 4 dummy rounds through the chamber and eject each round 

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

box each trial. 

Data Required: 

• Rifle serial number 

• Record any failures to load and cycle properly by box and rifle 
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FUNCTION & ENDURANCE TESTING: 

FUNCTION AND ENDURANCE TESTING -TLWOOIOAA THROUGH 1LWOOIOAE 

TL WOOIOAA - Basic Jack Function Test (to 200 Rounds): 

To get an early picture of the product's functional capability, a 200 round per rifle jack fonction test will 

be conducted. Five bullet types will be used, 40 round of each in each rifle to evaluate the potential f~~ feeding 
:·.~~'. 

·:.:a·~. ~-~~ 

problems. The test will be conducted in the test jacks with the "belly-protectors" in place arkff\dly d~ed for 
,y ~.';- ·:·.'- ·'.-~. 8:3 

each shot. All malfunctions and any unusual behavior will be noted on the d~~~J6-rths:\j[he o,*er~~~ei:~~~¢f ~' 
all sample rifles should be at or below 2-% malfunction rate. Up to·~~6~iirt~ fro~~~e ~~~le.$/ IS··· are 

• • _ .... ~OJ ·I~;. \~\ . '~i~ -~~: . 
perm1tted to be removed from the averaging process 1f t~71,'., ha~~tf~~es~~ye maf..fyfcttomir-aWs relative to the 

remaining group of 13 samples. These rifles will b~~}~t~~t~~~ti~.bf\~i-;ering;~to determine the probable 

source of the problem and engineering ~~~ipi&~i~~~~\lo~um~~~atio~'f~r possible inclusion in the DAT 

report. No major mechanical fajl*e~{~e ~pwed i~~h~,:~~h~~~le. Major mechanical failures are defined as 
.. u•·;;.:~ ·. ~~;:' '.'.'··~- 'i::fr- ~o':~.-~-h 

those failures that cannot. e~;ffbe repa1t~g W"it,:µ si~f~ tools and/or readily available replacement parts. At the 
-, :~. ....;~~ ~'~;·~~; ']>.': it~;..~.-,~ .. !~:~··· 

conclusion of t~test tile fiiiaffi-is wiirhe di~ffully examined for signs of excessive wear, especially with 
~~{t~:':, ~cl!:. ~h'. :;:~ 

respey}J~~;plaS~ ·&~m-~eri~ •. 
,:~r I ·!:~i~ ~!:~' r,.)1;·~~;:~ =8~; 

,. _ MetUod: -,~, f. ' 1:w 

j~~/;."'- "-~~~~· ~b~~~ ~~Jhfl~~tor the presence of the proof stamp(s)-do not shoot unless the stamp(s) are present. 

'~~''- • j~[Che~k .. ~i~h rifle for headspace 

'~~~~ ~rttif~r Draw ammunition from stores - See test manager for ammo types to be used for this test. 

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

• The muzzle of each rifle will be inserted into the shooting port and the rifle placed securely in the test jack 

before the rifle is loaded. 

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

hand-feeding single rounds into the chamber. 
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• Push the safe to the "fire" position, be sure that the barrel is far enough within the port hole so that the 

muzzle will stay in the port when the rifle recoils. If there is any question, re-adjust the jack into a better 

position. 

• With the lid on the belly protector closed, fire the first round in the chamber, listen for any off-sounds, and 

be alert for any other unusual behavior. 

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

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

problems. 

• Continue to fire the remaining rounds in the magazine until the last round is fired. . '.,, 

• Push the Safety to "On Safe" position, the safety will be pushed to the fire position at the ~_of~~ five 

round trial and will be pushed to the On Safe position at the end of every ~~~,.rQl.i~~~fiaL ;~~p·~~g;~~~~~0~· 
of the safety lever on the trigger assembly side-plate needs to be detemuirigd1k

1 
'~~~ W •. -~· . ;~~~· .,, · ,. 

'r,•M ~;':I: ·~~!· "'·· 

• After firing twenty rounds (1 box of ammo) the rifle wil1 be:;:*~fkeJ~!lrefull~ifor thj~~Jknce of any live 

ammunition and if empty will be removed from thp·~~t%~k ~H~~t~~J!ir the ~%bling rack. The safety will 

be in the "On Safe" position and the bqJkWi:if~f uii\:~wW!f~~d ~)y o;~#~t all times. Compressed air may 
·~;.} -~ ~ · .... ·~~ -~~;·(" -~~ '· 

be used, if necessary to cool t!1f ilf~de~~:f the chafu.bei:~~r~~;ifthe rifle is excessively hot from firing. 
~··:,~ ~f'~._ ·.~l~~ \·:·.{.. 1.:~ ·;~1~~:~f1·' 

• All malfunctions wi}l be'~eforded ap1_the·'.~ata sl1.s. ,,~ 
• ~~~;. :.:.~~~ T 1 ':·~~~ ·,-~;:•: ~t~~-~·u~~;~~ 

Data Reqmred· ·'~· ·~•· ·'<~·" c'";· w,;,,,, 
~~~i~:~:·.~-. . ~:h, ~~~~~~ "\;.; ,.·. 

• Ri:lk~f!.l;:ial fibih'b~. ~,\ \+ 
jf'' :· "'\:~~~ ''.!~' ,, 1;:\~;:~.~'.~ ~t~~ 

• ·~,fester s rianJe ."".. ,1;y 

• '.~~(~~ ;~~~~ 
0

\te of t~Ajtfir~~g 
~'~ .. ~~>-~. .. ;-·~~t,: 
~~, • .~~Th{?f'LW# 
-~~t ,~:r· 

~~~~~ f!t~J' The ammunition used for the test with the ammo lot code number of the rounds actually used. 

• Any malfunctions noted or other unusual items of note. 

TLWOOlOAB - Basic Shoulder Function Test: 

To get an early picture of the product's functional capability from the perspective of the customer, a 100 

round per rifle shoulder function test will be conducted to evaluate the potential for feeding problems. These 
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malfunctions may be different from those noted in the jack test due to shooter reactions to recoil potentially 

affecting round position in the magazine box. The test will be conducted in the long range shooting from a 

standing position. Twenty-five (25) rounds each of four (4) different bullet types will be shot in each sample 

rifle. 

All malfunctions and any unusual behavior will be noted on the data forms. The overall average of all 

sample rifles should be at or below the 2% malfunction rate. All rifles must pass the 2% criteria due to the small 

number of rounds being fired. No major mechanical failures are allowed in the test sample. Major mechanical 

failures are defined as those failures that cannot easily be repaired with simple tools and/or readily available 

replacement parts. At the conclusion of this test the firearms will be carefully examined for signs o(~xcessive 
>~L 

wear, especially with respect to the plastic components. ~~~~t·. ·cl 

Method: . "''?:'~i ''.~~~- ;~:: -.::·~~j~~h~~~~:~\}F~· 
• Check each rifle for the presence of the proof stamp( s) - do not shot.qn~~~~ stam~) at'~:pt~seri~~: '' · ... 

\t}. ~~?~- -~~-~ ·;\ 
• Check each rifle for headspace ·:;::h, '~1;, ·~:~; •;]~ ~~· 

. ,.-.:' .~:~ ~~~~ =<· ~~:::-·. '.··> /~~ 

• Draw ammunition from stores - See test manager f~f~o t~~;~~\l,~?wed foit:~s test. 
;,.• \ . , . ...;o;...(r-,O'i'.I· 

• Perform all range preparations require4Jqr;;~goti~~JJJ#ii-\Ion~:~ang~~~~i!\1ake sure the range ventilation is 

turned on. o·• ~ :~jl ;~~k .:~~;;:· ·:;~:;; ~~,~~;~;i:'/'j~~ :>. 
• Wear safety glasses with;silife shiel& anch:Joubl(};l;fearirtg protection. 

~~~~ . ~)~~ ' ·-·~~~ ·-~~:·.: . ~i~. '··~-<~~? . 
• When readp~~o fire;;~p.e :~t~"shouli,f ~~~~th the doorway of the long range and when finng should be 

{~'''·~~:·.~ ·.:; i~ -=:.-~E- ~ -:: 

ca~~PltJP keij?~;·P«ti1~~ts '~'hthe center' of the range to prevent damage to shields, lights, etc. 
:~~~i,tt '"·.:,~~~:.. ··~1~ \~;1;'.~~\~.·~L_ ~i~~ 

. • .~ad the ·n¥e 'f~unds '~ the rifle, one in the chamber and four in the magazine, do not shoot single shot by 
-;~.i~·.~::::;~ .. :=.·:r ~ ..... :;- ·,.,· 

:l ' .. ':'.)· ~d-feed. ~ siii'gle rounds into the chamber. 
t ·~~~~ .. f f 
1 ~~l • j~wri$6'th~~~;d-e to the "fire" position, 

~:~;, -~~? 
~~k /d~;i'' Fire the first round in the chamber, listen for any off-sounds, and be alert for any other unusual behavior. 

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

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

problems. 

• Continue to fire the remaining rounds in the magazine until the last round is fired. 
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• Push the Safety to "On Safe" position, the safety will be pushed to the fire position at the start of every five 

round trial and will be pushed to the On Safe position at the end of every five round trial. The effect of the 

action of the safety lever on the trigger assembly side-plate needs to be determined. 

• After firing ten rounds the rifle will be checked carefully for the presence of any live ammunition and if 

empty will be placed in the cooling rack. The safety will be in the "On Safe" position and the bolt will be 

unlocked and fully open at all times. Compressed air may be used, if necessary to cool the inside of the 

chamber area if the rifle is excessively hot from firing. 

• All malfunctions will be recorded on the data sheets. 

Data Required: . ' 
·\~t 

~~~~~-· - : \.:~~ • Rifle serial number 
,,~; /'.: . ;::,'. A~ 83 

: :~;; ::nng . q.. \ti.~,,~·~( \!. Jf"'~~~~·~~""!'~' 
• The ammunition used for the test with the ammo ci.'.:iil~;~~~be~i~}~i~~~r~~ds ac~~lly u~~d . 

. 1··\ '~'•h. \~::: /)-···!=~'-~ .. ~:·'.t "-·~~~~~~· 
• Any malfunctions noted or other unusuahifefrris;()f ri~)~'' < · 

. ;*''t~&: ;f~h ··~~H\,. . !{~; ·,~:!~~r~ifi;f ;~:,~~ . '<. 

TLWOOIOAC -Extend¢ Fwction.&~dtipmce:;(i/1 ,,,, 

1ttf'fo,.. ·;;~Ji. ~~~~;~{~<~~: -~~j~ '~k+>+· 
-.i~hf.§tE,ndJi~e~.jJ,e~ wij~, be shot to accomplish two purposes. The first purpose is to determine an 
:~f' ·~,:.1~·- ~~~ 'f>1S' ~'·'~ :8:,; 

,.}f·' ~~;~~[fJi1e of th~1~rd~f~t' s &;;;~ected malfunction rate over an extended period of shooting. The second is to 

i~l dete~B: •• b?,\~~e estimated life of individual components as well as the expected life (in rounds) of the 

'i~~- pro,~pct b~f6t~ system failure occurs. For purposes of definition, a component failure will be one that prevents 
-~· :, -~~r 

~~k· ~~i(ij/Y~ould prevent) the firearm from functioning as intended. These are failures that can be fixed relatively easily 

by the simple replacement of a part such as could be done by the gun owner using only simple household tools. 

System failures are defined as failures of a major nature, the extent of which would require specialized tooling 

or methods to repair not normally available to the average gun owner. Such a repair would be most likely 

made by a qualified gunsmith or by return to the factory. 

This Endurance Test will be shot in the test jacks and the testers will use gloves for protection. The 

covers on the "belly-protectors" will be down and in-place for each test shot. Careful monitoring of each test 

gun is essential to evaluate the malfunction rate for each firearm. 
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The standard Remington test jacks will be used for all jack-related testing. 

Each rifle will be shot, using a variety of Centerfire ammunition comprised of light, medium and heavy 

bullets. In addition, ammunition from the three major manufacturers (Remington, Winchester and Federal) of 

Centerfire ammunition shall be included in the mix. 

Each rifle will be shot no more than 20 rounds before being put aside for cooling. Compressed air 

applied to the inside of the chamber will be an acceptable method to assist in the cool-down process. 

The S.A.A.M.L recommendation for the minimum acceptable malfunction rate for a bolt action rifle is a 

malfunction rate of < 2%. In this case, if the overall malfunction rate average for the test samples is > 2%, the 

DAT test will be stopped and the guns returned to Design for modification and improvement before,being re­

submitted for DAT. If the overall average malfunction rate is < 2% but one of the firearq_~")s si~'pcantly 
o'S \-•.. -~"'· 

greater than 2% malfunction rate, the test may continue with the other nine test sarv,pl'® whil~:De$ign ~~~t~. 
·:" ~:- = I..'-<"· '•· ' "·I· , °i'.: ,..,. • •,.;,:.:"I 

to fix the problem with malfunctioning gun. After repair, this gun will agaitf~if~~uirJ~~to ~:{~~~~Aif~~~d 
:;~~~\ . ·~~~ -~·~·I. -=='.~ 1: 

jack function test at< 2% malfunction rate. If the gun passes the~r"crite~,it will\~~en be1~-i@'oduced into the 
·~ -~·--::~~:.:, ~-~=~-. --;.-·~. ~t~':. 

Endurance test. It is important that total endurance ro;~p;l'l-~:t;h thg.~\itj;,~~~imie an§.i;~ounds .. that are put through 

h 
C <.~ . "-:'!:~r~~·,,·. 

t e gun 1or re-test purposes. _.,~:;!·;~~,._ ··.: .... ~it/'-~ <1 q~ 
,,,_!.if~->··' ·:~~~-., :,~~~~',::;.~·I' ·.:,r 

The test will be performed '.1cq~fdt~, to Rent1p~p's s!~sat<l· endurance test procedures for centerfire 
.... .:.•~i:i~ c,f, ~ ·.:. /;-i '.\ ·~'i- ... ft-~::-::·~· 

rifle. Pyramid for this test,w,ilfibe teri~~ifl~iLto 1,0® ro1ili<:fa; six rifles to 2,000 rounds, three rifles to 5,000 
'"~' :-~::~~- ~:~~-~ . · .. :_··~ jij~-· 

rounds and one rifle to fO:.DOO~p1md§'. '~; ~~~'~:~:!~~~' 
~·~.::(;., ·:'.1~1 l~~~ff-r· ci~~. ~ ... ~> 

~t'.G!ffi;? ait;~~t~c~~ of~ifialfuncticiris and failures, and replace parts when they become unserviceable 
.j~'}'''r•·•\~:~:.k,. -~~f._ . '-.;;.t:,:~-, '\\ ·~~J1.,. 

'notin~~ne rou@;le~_l wli~~ey8Were replaced. 

,.}f·'X'~~~~ :~~~fter ev~fy l~.O rounds one live round will be extracted and ejected from the chamber to check on live 
d '~h. _;fr 
1~~, rou9~ ej~fi\~i·rhe ejected round will then be re-inserted into the chamber and fired to help keep the endurance 
·-~~~- ;~;· 

·~~~ ~~i~~~d count accurate. 

Method: 

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

headspace for each. 

• Fire each test firearm in accordance with the firing procedure (number of rounds, firing cycle) specified by 

engineering and the test plan. 

• Ammunition will be used that comprises at least five types of bullets, change ammunition type every 100 

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

• Allow the firearm to completely recover in the shooting jack between each shot and do not lean or "stiff 

arm" the firearm while shooting the gun. 

• All ammunition is to be functioned through the magazine - no "single shot" hand feeding permitted. 

• Allow the rifle to cool between cycles. One cycle is 20 rounds fired. The use of forced air to accelerate 

cooling of the barrels between firing trials is permitted. The air should be directed from the chamber toward 

the muzzle to prevent it from washing the lubricant from the firearm's action. 

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

from Fire to Safe at the end of the 5 round cycle. ·\h 
• After every 1000 rounds, disassemble, inspect, clean and lubricate the entire mechat}j~ ancF!t.ake all 

required measurements. ,,. ~;,/:·P ''~j~) 'J:: .~:j~;~~h ~~~~:~vtr~· 
• At the initial 1000, initial 5000 and at the 10,000 round level, Magna7~1ti*''Hi~s?olt h~~tts. 'ii~ .r -,~~~ , •. , 

"" r~. \~·, f:i~ it 
• The Standard Remington Jacks are to be used for this test,, \~~~>, '::{~ \\ '% '' 

Data Required: :.·~?~'.;~>···::."''· ':t~i
1 

o;:~;·~~~h~;~_1; t;~~) 
R

"fl "al b ,,,:··:~~'~%!;~·- '···· ,.:.-.;··::--~ ::.~:i ~ 
• i e sen num er .. · ·· "· ·· ··· ;;f:j\)F' 

·.0•, ·;~~;~·· . '~.\~!,• "". '<'."-
" • Tester's name _,·,A6 ~.;.-;:~ ~·;'-·~.·. ':~.'.,·.·~-~-~~.-,:;~;..~--\'_;:~~ 

_._:. ... ~~i~~~-:-r~ ·.~!,.~· ·:·.,~~'- -. ... '" -;'~~~·,,..r 

• The Test Jack Identit!-,catij?~ ... ·'~'. ';;~,. .-:. .!!;~1 
'~I ·~}~ 0T':ij: ~~· • ?,:~ .. ':'.'. ~~~.',',~· {;~:;~~ 

T W# ':'ti'.c 'dd{ ... ' · --• L ~ ~v · 1 '~l',.. "\ ~; . n,,~ll~~liri~;;~, 1t!! 
':~l' n~~· ~,,adspace terY.,J 000 i6'und interval. 

l~i • ~(~net~~ per'~mmo type, breakage, and replacement parts used. 
SI\, i~~ ·.· .. ,::~·:>,+ 
'l~t • )~y failure that requires the gun to be removed from testing completely. 

~~· _,_ 
~~: ;~e}~~f?' . . . . 

"'11 Notify management of any unusual events or malfunctions immediately. 

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

• Record ammunition lot code information as it is used throughout the test. 

• Bullet type used for each 100 rounds of the test. 

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

After each 1000 rounds of endurance, unless other wise specified, each rifle will be disassembled, 
·>~~ 

cleaned and thoroughly inspected. ~~~~'· '.'~t, 

A list of inspection points will be provided in the gun packet for check-off~ ~$n-of{h'.t~f_ i~~~~e~' 
,. y(' : - ·;1~) ,,_ ·•'"~'~lh ·:t;~J:~> -

The inspector will be looking for any signs of unusual wear, especially o,n ~r.fti'4al com:tlWientK~fid sutfa~es as 
\:~1 ·~9 ~~~!- -~~ 

well as for anything such as cracks or deformed material that mig~~prese4\,_~ safet~~conce\ Mhotographs will 
··'"' -~,~~;:._~.... ~~~--. '·\~:~ ~~!~ 

be taken to document unusual wear, damage or other nq~Jtt-e>thar~ertW(isi!~, :<. 
~ •.. :;::- ,,,, ·> ··.~~h~~~~~ F 

,,.~··;~~'~%'~~-- '···· ~...:.-~;-:·-~ ::_~~. ~ 

Tl,WOOlOAE - Dry Cycle to 5000 Cy,de~t~f" ,, ., n~j~ \~t·"'F - _ .. ,,•; "':'.-<-

;; ·t'">I'., '\ '\L .. AJji ·~,~,;;:~ 
The bolti~~embl~\~ii~;i;~~&°y cy~~d "ff?t1~termine reliability due to mechanical wear as well as verify 

·~~::-.;~~~:•, ~I~~.. "i~~~? -~·: 
the lo1.1ft.j~·:&~('iU)er~fth~rJ:f,e~~nd~f$.liability of the bolt and receiver assembly. The M/700 dry cycle fixture will 

__ ,._be u~ .. ~o peJci~!'this ;~1~%~ ~~unting the M/710 bolt I firing pin I firecontrol assembly and cycling to a 5000 
-:-~~ !..:~~:::;~.. ·~-~ <,•-.1~ , .. , 

· ; ~{" ·-· ~fcle~~~veL B' gaJf{ng and other M/710 common part failures will be noted relative to this test. 
1~~. -~~ <[~;;~~ .. -,j!~e· 
·q}_ .{di Of particular interest in this test will be the effects of wear on the plastic components in the receiver and 

H' ... 
Y~~ ~~r~}1~r~· 

· '"1--rirecontrol. 

For comparison purposes a new Model 700 fire control will be run in parallel through the dry cycle 

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

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

and other critical wear areas and repeated at each l 000 cycJe level. Photographs of each critical area will be 

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

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

\ ,-_ 

ACCURACY AND POI TESTING - TLWOOlOAF THROUGH TLWOOlOAG 

TL WOOlOAF - Point oflmpact: 

The point of impact test involves the verification of the firearms sighting system adjustment and the 

potential to hit the point of aim. The open sights must have sufficient adjustment in either direction;;jyhen the 
-'A· '."'.~ 

rifle is sighted in at 100 yards. Random variation and/or extreme difference in shot t~~~hot PBHlt~?~ in'i~~~~as . 
. -:"~ ,,.,, ,'" .. ·°'.' i • I~;.., ".i'=:<-.,j\ 

weH as group size) typically indicate improper barrel processing and is u~ajJas! a t$pa1 i~~J?~O~Jl B1!~~ill'' 
-~,~?~~-,.,:~~~ ·-~~~ ·-~;--:;:-- ~· -~~~:· "'j''' 

production. This test will be shot from the bench with open sights. Slf.9ot fiv~~i,?-shot'~01.iw from each test 

rifle. Use the same code of ammunition for all point of imp,l!~ te~~~Rt~· i~;.~_ -:~:~k ,,~~; ~l 
Method: c-~~~':''; ~~\ ''.;f::~~h~~~-:.L_.. ''~) 

.. ,'.l'~CJ'.1--. ·-<:- ...:.·~ ,'J~~~ ::_~:~ '-~· 
• Certify the ammunition selected for m~~~·-v~J~ty::~,fpressun:~;;'.·,_ 

• Pick the point of aim on,~~~~'~.tet:r~~\: '~(_~:; ~i~ ·;;~~F~;t/;:'~~ 
• Adjust point of aim !e th~~ulls~¥e at:~ .. oo M~r4~~;J 
• Slide must b~~~t~st~~~~o ~fW~~~ the:;;~co~3l'i~e from the rear to third line from the front. 

·~ ... ~\8~k~-: ·1~r ~ "\~; .. ·.. ·~·:;;°i ~}L 

• T1?r!ffipt!rl~~~ ~itsf h~Y:e~'#,ie '¥idth of the screw retaining shoulder visible to either side. 
-~l "~f ''.{: '~~(:t 

. <.t':~~;~~~- SJ!pot five 'i~~~r" shots 

i'~ • srt~;(iv_er~~~hot ~roups 
8~, ~;i~ ·····;~:~·:;~_;:l~' -

·q}. D~ Required: 
~J~o. ,t-'H' 
-·~ ~/'i', Measure the center of the impact groups to the point of aim in terms of "x" and "y" positions. 

• Record takedown screw torque 

• Record position of slide when shot 

• Record ammunition lot number used during the test 

• Record and label any fail-to-fire ammunition 
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TLWOOlOAG- Group Size at JOO yards 

This will be a Phase II test only. The barrels for Phase I will not have been angularity straightened. One 

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

five, 5-shot groups. Guns will be cooled after every other group. Each firearm will be cleaned with five fouling 

shots prior to beginning the accuracy work-up. Group sizes will be measured from actual targets and recorded. 

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

Average group sizes must be ~ 3" at 100 yards. d\~~-· ·\~~~. 
d 

=-~~~ ·2:;: '~~·.-. <:;~~ 8:!J 

Metho : ,.. ~;,/:;~\ \~h ;~: .. :)~i~~h ·~~~-~i~i}r~· 
• Certify the ammunition selected for muzzle velocity and pressure. .~ i\~'''')~:, '~~1. TY.r .,~~~ ,,, ' 

"<t~- '?~~- -~~\ it= 
• Fire five, 5-shot groups at 100 yards, using a 36 power ~~op~~~?~ ea~. amm~~ion tj~~ selected. Prior to 

beginning of the test, clean the bore and shoot 5 "f~~lifi'g~;··~hotlf~d;~~~·ih~the rift~~ 
• Cycle the safety from fire to safe every ~.r~tt~. ··:<;., . ,~p;'.\ -~:i ~~~~~; 

·.;;}~~- ·~~= .. ~~ \~;-?'"' '\~·~-
• Accuracy should be shot from,,a,r~ilirl,g_rest. S~9ul~r ~h~ng is acceptable but not the preferred way. 

Data Required: :<, 'Gt'"~:''.·,~ ·-~~;~;-. , ·'.;t . , , '.~~J~; . ~i~;~•;·· 
• Measure groµJJ sizes;:<tent~frfb~~nter +. *~:~:·'· 

~~t~~~i>~··., =~J~_ ·~~; :r · 
• Rei:;qt!~edi\WU~q:;e~~Horil,Y.e 

-=~i~~t '•:'!;~;·~ i~!~ :, -~-~~·~~i·~~h. :J~~ 
. • f~cord m~ a.llq idenHHer of scope 

ii~J'u,~~~· ~,~rd +nii~6n type used. 
~, ' -·~·"''":":- ... ~ f~ 

~~~- • Jte~dtd':"fi.fumunition lot numbers used during the test 

'~~~~ ~t:'f~~~ecord and label any fail-to-fire ammunition. 

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

TEMPERATURE & HUMIDITY - TLWOOlOAH THROUGH TLWOOlOAK 

TLWOOlOAH - Hot Function Test: 

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

Method: 

• Condition test firearm and 100 rounds of ammunition of each caliber in a climatic chamber fot~~~ least 6 
·.'.:ff-. ~ .. ~i 

hours at a temperature of 120 degrees F. (or as close to 120 degrees F. as the equipwent cajf6t\.Tai~~~i11fg.) . 

• Test each :firearm within the chamber as follows: , -;\~,;·;~~(? \~~~1 -~;)<~)~!~~~~f~·,~~--·#}>' 
Fire 20 rounds of ammunition. Wait 2 hours and repeat until all li{)p roun~~; have *~n nred. . 

-:;·~7.... ~>.. ·~.·~~ ·~]~ ·:.-1?' 

Do not perform maintenance during the 100 ro~1:f~p1e. ;;~l~i~;:~L~. \t \~i ;!!' 
\ ,,_ .~ ·» -~-::-r· -.. "=: fi"' 

Cycle the safety from fire to safe every 5 round~; · .. ,.;,,_ '\.. "':h~~~(·,; · 
,,,:··:~~·~%';~·-_ -.~:. - ~~~;:.:--~ ·· .. :l i::~=-

The tester should wear gloves to pr~j:ecfhiH':wnd~}frb'in the h~}netal. 
·;ft. 1;~~·: ·:-r:1, <~:;, N~_,;·~~ 

• After 100 rounds have beei;i,£~ tJW,;u@:teach fi*~f;lfiii6'Ve the firearms from the conditioning chamber, 
~/~?;~ ·· -~5. (::. JS~ ~,~-

disassemble, thorou~!Yim'.P;~;~~~cle~:~n4H~p~te. 

Data Re=~i,r~d: '~~~;;~;·;:.. ~.'!;,~ ';~~t:i · \}: .,_,~·' 
• R~8rd'i~~e~ui-~-i~~~xptj$ure times 

·~~! '~(.. -..~:··. 0::1~·~~~ 

':~l' n~~· l\4~ord a111~lf1'9ftions:· 
l~i • R~r-4 d~~ge ~oted during inspection S• -~r ... ,,,::•;·:- ,,,, · 

·;~h,.. ·~~~~ccorci'~n necessary maintenance actions performed 
.. ~(~(!~~ .. -

TLWOOlOAI - Cold Function Test: 

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

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

Method: 
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• Condition the firearm and 100 rounds of ammunition of climatic chamber for at least 6 hours at a 

temperature of -20 degrees F. 

• Test each firearm within the chamber as follows: 

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

• Do not perform maintenance during the 100 round cycle. 

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

• After 100 rounds have been fired through the firearm, remove the firearm from the conditioning chamber, 

disassemble, thoroughly inspect, clean and lubricate. 

Data Required: . ' 
·\~t 

• Record temperature and exposure times d~~~.. .,,~. 

• Record all malfunctions. . ,,,;i:)l ''.~~~~-•'.·~·. '.· ... ', .. •.:. __ ::::·: .. ··;,')i\i~! •. ~l:~P' 
• Record damage noted during inspection · ~ i\~~)·1~~ 1• · ~; • '' 

• Record all necessary maintenance actions pe<form~;;<,,j· 'j~i,\\);\~l:.i.:_L.•. 'f%h ~~. 
,,.:1."~~'~;!1~~·. •.'.~, ,.:.-.}·!;'~ ... ~ I )o: 

TLWOOlOAJ -Thermal Cycle Test::t~ ··:~t ... :_;"_._·~·-.·· ·" ' ;>:!\,·.,'.'-;.·:,': '·;~llw.:i·~··:•.l.· .. ·:: .. : ...... "f;~.·:c.~ <,,_ 
,,;;,,;'.~&: '\~h " ', ., "~"": 

This test evalrnµes'J;P:e effects;;::of '.tyge .,t~per'ature changes due to expans10n and contraction 
-~~)- .... ~~ .... ~t: ":-!_~·· ~~.-.:. ','/.'ri~:t;•·'· 

differentials of ~.tallic ;:~d~~~!fu~talli~. c~IBp~~ents used in the Model 710. The sample rifle will be 
·~t~·-~~~l:•:, ~c~~-· ";~·~~ -~-; 

altem~J~r."~y~l.ed~t~!f.V~~ te~pcrature of 120°F. and -40°F. for at least 3 complete cycles, brought back to 
-·•r .,~. · ,.'.~. ''"<t·"' ~ ·~.-

,. t' ~~;~~~bift t-e~p~,~;:,fd tJ'~t'fired in the test jacks for 200 rounds to evaluate both function and safety related 

i~~ chara~g1st1c~4f 
~,~L. M -~rod~~.;~~ _.,}Y 

~~· ~~i' ·Shoot sample rifle in test jack to detennine rifles malfunction characteristics and rate. 

• Do not clean rifle 

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

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

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

24 hours. 

• At completion of at least 24 hours, remove rifle and immediately place in the freezer. 
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l -
• Repeat this cycle for a minimum of three complete hot and three complete cold cycles . 

• At the completion of the final cycle (the heat cycle) remove the rifle from the chamber and allow cooling to 

ambient temperature - a minimum of six hours. 

• Return the rifle to the test jack used at the start of the test and fire another 100 rounds recording malfunction 

types and rates. 

• Remove the action from the stock and examine the rifle for any obvious signs that the thermal cycling has 

affected the parts with special attention directed at the metallic and non-metallic interfaces. Look for 

cracked parts and for signs of material creep. 

Data Required: ·'· 
·\~t 

• Rifle serial number ~~t~t·. 1 ~• 

• Cycle time for each test condition . ,,,;,.;+ -:~~~. ;} ·:·;~/~:(h ~~i,~1~}r~· 
• Temperature records throughout each cycle. Use the chart featu;re ~W.'t\lt free~\ a.tiWj'; te~~r'~~re-

recording device for the chamber. " ·:;:<{~h '~1:, 's~~(. ·~1t ~~: 
• Malfunctions type and rates both pre- and post thetinfil'b~·~les~!rC~h:~j,·;;~t \:b '· 

• \~·~-, .. :.:;J~:- ~-·-'~~~ ~ ;<:; .. .'~\~t~~ 
• Observations made on cracks, creep or Q.t1ief nQt\:.WOiltby'rtfeins. ·(~, · · 

.. ,.,,i '.~&: <~h ·~~~t;\ !~~;. ~~~~~r~};;.\'~'~' ',;'' 
TLWOOlOAK- Heat &,Huijildity Functiori.:Test:,(:f;/1 ,,_ 

,: ;P,c, '\~~ei?¥':~~~ -~f :. ~faf;i.~f~' 
<~!t·.;.~ .:; (• ~,. '-. 

Meth~$';:~~~''\\;~. ~1t~:\,;;iif;Jt1., ·;';~ll~ ; 
.,,,, ~:~~·. ~oot the ~fr~ fro;:f~~;side the environmental test cabinet in the long range. 

i~(t. , .. -,!}· ~,~f, th~,~ m:a:, ammunition for a minimum of six hours at a temperature of+ 100°F and 80-90% Relative 
·,8< -~~T ·.·,·,;;"·,</ 
·1~''· J4i.um1dl.ty. 

'~~~~ ~r!~'7~;~hoot I 00 rounds count and record all malfunctions or other unusual events. 

Data Required: 

• Record temperature and exposure times 

• Record all malfunctions. 

• Record damage noted during inspection 

• Record all necessary maintenance actions performed 
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~ ; ' 

DEBRIS TESTING - TLWOOlOAL THROUGH TLWOOlOAN 

TL WOOlOAL - Dynamic Sand & Dust Test: 

. ' 
·/~ 

This test evaluates the effects of blowing sand and dust on firearm performance, but;ithe tesiWring is 
~~~V-·.- ·:f.~. 

conducted after the firearm is removed from the sand and dust environment. Use ''.the safue sl:md ~~t-
. . .... • ·~ir_f·~t~ ~}~j :~·: ,,::'°='~~L~!.~h ~:~l~~~-~~)~i·:"1 

mixture used m the Sand and Dust Test ,, ?-" ·~~; ).;,~ y;; > · 'd~. ,, ' ·· 

~:~::No 1) , ,.,po)' ~ti\:•;~'.?\;: \ "~!!,.ii ' 
• Clean and lubricate one test firearm and clo~.e:Jbe triuzzle.,w\th t~. .,,~~~~ 

. !,if~·~:::.!;~1-l~~~~~--, \~~~/,,;)~,"'"_,:; ~=>' -
• Close the bolt. Set the safety in th,~~S.Af,E positid:P.. epad th~ fi,reatm using one primed case. 

'; ~~&~ ~f ~~. ·t·\ i=f;_ ·-,~·~.\- _..f.,t~~f ~<-'.~'" 
• Expose the firearm as fo)}p~:- ~~\ ·:·'% .)f.; ~~~'''"' 

·.- .... ::- ···:, ·.·.. i'·"' 

• Place the firearm in~ c~' ~rthe,~bx,.~d:;fti~f~n the box lid. 
~·~.:.:·. ·:yl ~ .. -'' \~. ~"r,:"-:· 

• AfteLJ.hm,in~\~J~t~p th~ blcliying air, r~~ove the lid, and tum the firearm upside down in the box. Replace 
.j~'}'''rn\~:~:k,. -~t;:t_ '"!.;~:~.;~., ·\\ ·~~J!.,. 

. tlf.lid antl'~p~~t th~,~~ all8cl dust blast for another minute. 

, ;/;·' ~~,~~~ Riu10ve th~~gu~b:rom the box after first attempting to wipe clean the firearm with gloved hands. Clean 
' " ;~~~. ff 
1'~~- j~~,'.a~:mU~h as possible by blowing the rifle with compressed or shaking the firearm. Carefully remove the 

-~· :, -~~r 
~~k· ~~i't~~f;;tape from the muzzle. REMEMBER THAT THE RIFLE HAS A PRIMED CASE IN THE CHAMBER. 

• Take the rifle to a test jack in the short range. (Note: if not shooting from the test box, remove the spent 

primed case from the chamber and replace with a live round.) Load the magazine with live rounds and fire a 

full magazine from the firearm while in the test jack. 

• If firing is still unsatisfactory, attempt to fire with a clean magazine loaded with clean ammunition. If 

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

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

from fire to safe every 5 rounds. 

• At every 5 round interval verify the firearm is not loaded. 

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

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

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

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

mechanism 

Data Required: 

• Record malfunctions . 

• Record number of rounds fired . 

• Record weight of debris found in the gun . 

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

• Expose the firearm as follows: 

• Place the firearm in a shooting jack, bottom of rifle up, and apply a tablespoon of sand in the firecontrol 

mechanism from the bottom. Tap the firearm three times, in the middle of the receiver, to jar the rifle and to 

assist getting sand into the mechanism. 
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• Tum the firearm to its normal upright horizontal position and apply a tablespoon of sand and dust to the 

top of the ftrecontrol mechanism from the top. Tap the firearm three times, in the middle of the receiver, to 

jar the rifle and aid sand getting into the mechanism. 

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

• Load the magazine. Fire a full magazine from the firearm. If there are repeated malfunctions, attempt to 

fire with another magazine. If firing is still unsatisfactory, attempt to fire with a clean magazine, container, 

etc., loaded with clean ammunition. If repeated malfunctions make it impractical to fire the remaining 

ammunition, stop the test. 

• At every 5 round interval verify the firearm is not loaded . 

• 
• 

• 
• 
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TABLE No. 1. COMPOSITION OF SAND AND DUST MIXTURE 

(by percent particles, by weight, retained in sieves) 

Sieve Size CUS gage sieve no.) 

20 

30 

45 

60 

100 

pass 100 

140-mesh silica flour 

• Record any hang fires. 

TLWOOlOAN - Field Debris Test: 

Percent of weight 

retained 

3 

5 

17 

14 

10 

Particle Size 

(microns) 

842 to 1000 

595to841 

355 to 595 

251 to 354 

150 to 250 

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

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

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

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

• Record the weight of one level tablespoon of field debris mixture per following table. 

• Expose the firearm as follows: 

• Place the firearm in a shooting jack, tum bottom side up, and apply a tablespoon of debris in the firecontrol 

mechanism from the bottom. Tap the firearm three times, in the middle of the receiver, to jar the rifle and 

aid field debris getting into the mechanism. ·\h 
• Turn the firearm to its normal upright horizontal position and apply a tablespoon of field ~bµs to ~-top of 

,;,, ,_.;: ·:··.:c ":~~-a,::, 

the firecontrol mechanism from the top. Tap the firearm three times, in th~}p!dµle ~)the ~~c~JY~~~~td1~~1iv~~~. 
·-.-• :'..f•::=. p~~·:. :,:~J;. •,:_~ ~·:~,:. r°r'' ''~f ~ .,; ,\ ,1' 

rifle and aid the debris getting into the mechanism. . ;:~. i/ ~~s.1. •;;L ·i~.. .,J 
.~1· """ }•, ·i· 

• Wipe away any debris that prevents the bolt from closipg. ·:c:~)~,an ~~s as ifiqch as '0\\ois'lble by blowing 

sharply or wiping. <~~~'.;~>··'"' ''tt;;:~;·~~~,j~~ t;~~) 

• Fire a full magazine from the firearm.·;;:~fi%~~~~~d·:~~b~ion~~~:~~~fs impossible, attempt to fire with 

another magazine. If firing~~~j:sti'fftpn~~isfacto~., a~emp.p,;.t<f'fire with a clean magazine, container, etc., 
~" ,,~ .- ·:.;:~-~ ,,_... -r. -;:~u,..-~ ... 

loaded with clean wnmUiiition. fi>.rei5E:atea" -~~1r~~tions make it impractical to fire the remaining 
:~~~ ~-:·;~~ .T'~:·~~~ '··~~~':, ~~~~:~{p:;~~ 

ammunition ·BtQp the.lest.'fa~fH'' · \~. '~'~''' 
,-~~t~·~i~\~·•:, -~J~_ ~~~~,, :? 

• Cys~e:bfe~:~;if~\~f frt\>m,fir~ t~$iife every 5 rounds. 
,:~~:I :!:~~~ ~!~ :, r~.)1i·::~~'.t :~~; 

':~l' n~~ 1!. every s 1u~d,tnterv~i~verify the firearm is not loaded. 

1 ~i • Cl~e the -p~arm'as if to fire it and put the safety to the SAFE position 
~s• i r -,"';'~"· .. ·- .v• 
·;~~:,, • _,~fun the'trigger firmly (10 lb. maximum) - firearm must not fire. 

~~~' ~t~~fJ'With the finger off the trigger, move the safety to the FIRE position - firearm must not fire. 

• Disassemble the firearm over white paper and weigh or measure the amount of debris present in the main 

mechanism area. Debris should be removed from the parts for weighing. 

Data Required: 

• Record malfunctions. 

• Record number of rounds fired. 

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

• Record any hang fires. 

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

Dried Grass Clippings 2 parts 

Toothpicks (round, .25" long max.) to represent 1 part 

twigs 

Bird Seed 1 part 

Table Salt I part 

Small Stones (.015" dia. to .125" dia.) 1 pfil1;.i~j 
._,,~/~_';~~:~I' 

Crushed Dry Leaves \L '2 p~~ 

: ~:::]:, (no Jonge' Ulan 2 i~j:d' ' I!~ic, 'h;:: l~l=\~h 

!'"~~; 

\;-. 
·:r~~ 
--~~1·. 

1f. 
. !~ 

Rifle must function without any safety related 

For any non-metallic components in the M/710 that have not previously been tested for the effect of 

solvents, use Remington standard procedure to solvent test these new components. For some components 

where there is not enough material in one gun to properly test the sample, secure additional components from 

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

solvents followed by a property evaluation. Hardness or stiffness is the property measured for this test, either 

quantitatively or qualitatively (where quantitative measurements were impractical). Solvent effects in polymers 

range from no effect to complete decomposition. Parts that absorb solvents may permanently discolor, crack, 

craze, or otherwise display failures. The parts also may simply take up solvent when immersed and yield the 

solvent back when exposed to air with no other property change other than temporary modulus (stiffuess) 

reduction. To support this observation, it is often helpful to separate parts by their amount of solvent uptake, so 

that the large solvent uptake parts can be more carefully examined. 

The receiver insert will be specifically tested for this DAT. 
·\~t 

Method: _,,,., "\'t 
~~·i\~... ,.,,_ 

=-~~~ ·2:;: '~~·.-. <:;~~ 8:!J 
• Obtain untested chemicals. ,,. ~;,/:;~\ \~h ;< ,.~)~i~~h, ·~~t,.#}r~· 
• Weigh and obtain hardness readings on the test specimen(s). .·} i\~'·'')~:, '~~~ }

1
':-" •· '~,J '' 

' ..;.\ ':'!; l -~ .. ~~ \ 

• Place the specimen(s) in a container so that they are c~~~let~~)(~~~~f~1 by ~[.~olve~~' rMave at rest in the 

container for 24 hours. ;·;:~~~'.;>"' -~~~ '' ~:·~~}> :j~~ ''~~ 

• Remove and wipe the specimen(s) llll-!iJ:.:tlfify,,~.:irg::f!cy$fWeig~~nd ·:~~~~in hardness readings on the test 

specimen(s). , ._,)/: <;~;, ·;~t.~\ ··\f\~ \(~)t;;~:}~·;•,';'~' ',;''· 
• Leave the specimen(s) 1~~~{~ dry a~Liidd~tionajIWl- hdilrs. Weigh and obtain hardness readings on the test 

specimens. ,~~f.L~··· :'.~~:h '·;~~~;~~f:~~ ·~~): ~fo~:;:"·W 
• Th~:l*t~~f. sO:~~M.s,,,Ju~pc~s and production chemicals commonly used with and around firearms is found 

. -=~r :1 :!:~~~ \~~j, r~.)~l~~~.:~. '8~; 
iti below: <~: ·r ·. '1i;" 

. :~J''-' ~;~~~~- -~i~~ _ .Jimij~on Oil 

l~~ . -~~;'.~"·,·<~~(-Remington Bore ~leaner 
SI\, i;~ "·.-. ·•'·0

' Break Free Bore Cleaner 
·;~~\ . j~i Birc~wood-Cas_ey Gunscrubber 

~~~' (!~~F Remington Action Cleaner 
Hoppe'sOil 
Hoppe's #9 Solvent 
TPC Solvent 
LP-I Lubricant 
Thin Film Lubricant 
Steel Guard 
Molycoat Paste 
Molycoat Powder 
Cobratec 

Data Required: 

• Record part weights before and after test. 
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• Record part hardness before and after test. 

ABUSIVE TESTING 

IMPACT TESTING - TLWOOlOAQ THROUGH TLWOOlOA V 

TL WOOlOAQ - SAAMI Drop Test: 
._..:_ 

·'~~~·-
;'~r~. ~·(:t 

This test will simulate abusive dropping of the firearm from a distance of 48 ~~ches ~fo~~, 1" ~c~3~s .. 
,...,,, ,::-, . : .-.: .. r. .~... ."':;.:. .... 1 

durometer (Shore A) rubber mat backed by concrete. Trigger Pull weig4hwrff b~~iidju~i~4;it>~»uiililV111TI" 

specification (3-'l2 lb.) The Trigger/Sear engagement will be set to the riiWi;;::~~pecifid~jon~.~O"):~~~~-~ will 
-:;·;i·"J_ ~> '·~·~'- :~t~ -~~· 

be performed according to SAAMI Technical Commi~~~~~proci~~~r,s. '\¥agazi~~ capaeity will as well be 

according to SAAMI procedures. After each series of~~~~; ili:,pri~?ci"'b~~lt!ll be df scharged to insure validity 
.. 1'.I' Cl'.I"'· .• ,.:.·~ '"':. -~ ·.,..·) '-!~:'-

of test. This test will be performed on a s~?J"f:~}e';t'f~i+ir·:~~fuis (fori~pase I) and six firearms (Phase II) of .30-

:e::~rs only. ';. • ;~"::::, '\'\.j,,.;i;J!i 'i~i,;;i'; 1' 

• With the fir~.-~afot~ .. itf~~'"SAFE st~te, the firearm shall be capable of passing the below test criteria for 

dr,~ft~~t1~ E~p}i~;~_i~~t d~four foet onto an 85±5 Durometer, Shore A, rubber mat, one-inch thick backed 
-~~~ "~f "'.{: '~~(:t ~ 

. <.t': ·~;~"~~- it' concret1~f ~~f .· m~t and concret~ s~all be la~ge enough so that when the gun is dropped it will fall and 

2,~ c~~~ to ~silw1thout mterference w1thm the penmeter of the mat. The four feet shall be measured from the 
'St -:·~ -!_;;:~~·.y~;~~~ 
"i1~'· -~~urface of the rubber mat to the center of gravity of the firearm. The center of gravity shall be determined to 

~~~~ ~/'.~~t;i• an accuracy of± one inch by any recognized method for finding the center of gravity of an irregular shaped 

object. The primed case shall be discharged following the drop and a fresh primed cartridge re-chambered 

prior to the next drop. A "fresh" firearm may be substituted into the test at any point. 

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

the following attitudes: 
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o.•' 

Barrel horizontal, bottom up. 

Barrel horizontal, bottom down. 

Barrel horizontal, left side up. 

Barrel horizontal, right side up. 

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

to the minimum specified, and with the firecontrol lubricated as in the owner's manual. 

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

firearm. .'-
·>~~ 

• Parts breakage or other damage as a result of drop testing does not constitute failure as \~~ as tH~ empty 
c+ ~:;: •;.,•_ ··'.~~. 8.:J 

primed case does not fire and the firearm can be unloaded safely after eac~ ~fqfi ~?re s~c15~~~ff r~~~Wt~· 

than the amount of test guns to allow for breakage due to the drop te~ing~''Jf\~ stock'~rack~~ ;~pl~~~ before 

continuing test. ··:_·;,·~ .. ~ .. ·t,\- ._' ... ·,. '~1:, 's~~~_:_.::... 1~h, ~~: 
·::~~~·:·1)\ ~ ·.. ·~·t 't 

Data required· .-.~.,·- · !~'. ···-;\~, .• ,. .,,,; 
=--"'~=-==· -~-.·:· ·:~. .....,.;~h ... ~l!.~ :"ii 

• Record whether or not the firearm fir(j~~~;'~ip,pt;·:'kr~#<l'-has~~~f it:"'~~~§ignated cartridge when tested in 
·.~;, .. ~:. ., ··~;:!; ~~-·;· :,~·~-

accordance with this procedu_r,Y,~· :n~ "~t;_\ .. % ::~~-:~_ 1<~;~};.;:~'~' .·.,:. ~~;~f ~~,. -~~~. 'i:fr. .... ' 

• Record round level :.~\.-•·· :.{~ ·<~:. JS~ ~\!~ 
~~~~ ~.::\~~ .. ~fr ··~~\ i~.·~-~-:,~.J;!~~~~? 

1~ir·:_;~, . :, ~\ :~~~ti?~k·' '':h <' 

TL W~9,to*R .. - Si{A¥! ~*r-OfJ. Test: 
. -~ff,. ,,~~( ~J~i. ''"~'i;~~::~; ,,, 

/~/;_"'.. \~~~~- ;~i~lhe ol:J}tiv~:'of the jar-off test is to simulate the abusive impacting (bumping) of the firearm against a 

i~~~ h~ij! s~~-a'e~p·~ith the firearm in a condition of maximum readiness. With the firearm in the ready to fire 
1

~~~~~ ~r~N~ition, the firearm shall be capable of withstanding a jar-off shock equivalent to being dropped from a height 

of 12" inches onto al" thick 85 Durometer (Shore A) rubber mat backed by concrete. Trigger Pull weight will 

be adjusted to minimum specification. The test will be performed according to SAAMI Technical Committee 

procedures. Magazine will be loaded to maximum capacity with dummy rounds according to SAAMI 

procedures. A fresh primed case will be chambered prior to each drop. After each drop the primed case will be 

discharged to verify its validity. This test will be performed on a sample of firearms made up of .30-06 caliber. 

Method: 
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t;. 

• With the firearm cocked and the safety in the FIRE position the firearm shall be capable of withstanding jar­

off shock equivalent to being dropped from a height of twelve inches onto a 85±5 Durometer, Shore A, 

rubber mat, one-inch thick backed by concrete. The mat and concrete shall be large enough so that when 

the gun is dropped it will fall within the perimeter of the mat striking the mat once. The twelve inches will 

be measured from the test surface to the lowest point on the firearm. As an alternate to free dropping, other 

methods may be substituted if they provide equivalent impact characteristics. The primed case shall be 

discharged following the drop and a fresh primed cartridge re-chambered prior to the next drop. A "fresh" 

firearm may be substituted into the test at any point. 

• The firearm or firearms shall be dropped in such a way as to strike the rubber mat surface once .i:» each of 
q}, 

• • ·'.:ff-. ~-~i 
the followmg attitudes: ~{i\\ \%. 

Barrel vertical, muzzle down. . .,~;)!~(:;~\ ,,~~~.~.·.;.·.',·, •. ·.·,:·~·, '.:····:·.·.:. __ ·
1
.i::_ .• •:./~~}~i~~~~f.·:~~~~~vt(~' 

Barrel vertical, muzzle up. , iF' )%.i. .\,, ~- ,1, 

::: :::::::: ~::: :.,, :;~·"'"'' ·~r'''~,~!~~. 1\1:1, '% 

. :::: :::::~:,~;::;:i:_;)'~'''11,, 'i~:~::::::,~ 't 
• Tests shall be conduc;.tedjfi'tli the tr1~er p~ll for~ set'[t the minimum force specified, with engagement set 

:~~> ~ ... :~~ .... t: ·.·~;·.. 14~ ,., ~ ~~~~ 
to the miniuwm. sped~ed;~~~~ith th~}ir~dhtrol lubricated per the owner's manual. 

·~t~-.~~~~·•:, ~J~_ -~~~~,, ·/ 
• Ti1¥.J$list~~t1eil~:s~~~\ed ").th the magazine or clip fully loaded with dummy cartridges and inserted in the 

fl~~. '~fa, '.~~'· ·,,~i~t:;~; ~,, 

i~~~{ n:~~· p~~~re~~e ~~:'other damage as a result of drop testing does not constitute failure as long as the empty 

~~~- j~ini~if·:ase does not fire and the firearm can be unloaded safely after each drop. More stocks are required 
.,. ,, -~~' 

~~~: ~~(!~~rJ~han the amount of test guns to allow for breakage due to the drop testing. If a stock cracks - replace before 

continuing test. 

Data required: 

• Record engagement and trigger pull. 

• Record whether or not the firearm fires an empty primed case of its designated cartridge when tested in 

accordance with this procedure. 

• Record the round level on the firearm. 
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' I ' ~- < ·~ 

TLWOOlOAS- SAAMI Rotation Test: 

The test will be conducted according to SAAMI Technical Committee procedures. The fireanµ will be 
"t~}. 

placed in the "Safe Carrying" condition and dropped from an upright position with its butt res\ipf., on th~~urface 

of a l" thick 85 durometer (Shore A) rubber mat backed by concrete. Trigger P\Jlk w~ght ~ll '.b~, adj~~dlt,9';~· 
,.. ~;c/' :·· ·;\t) ''· .• /~,~~h ~fai~> .· 

minimum specification. Magazine capacity will as well be according to §~M~P,roced~es. 'Jfhe fii~tnfshall 
. /:"-;:1 ,:"<; l -~:.;~~ '\~ 

be tested (dropped) on both the right and left sides. After each wtation:~e prirMd case\~il~be discharged to 
. . . ;!~;~)·f~ -~~.~~~~;i\. ~·~~i \~~~- ~!~~ 
msure validity of test. .·d.;·· ·~i< '' •:'~i,. 'f~, ·t 

-~-.-:· •:~. 1:-)~h-.·~l!.~' :r· 

In addition, should the alternative test be perf9~,::t c:irimP1:¥.iftJUnd·#iould~~chambered prior to the drop. 

Method: . ~ :'.!/: <~t;. ·;~1[~·· . '~·\f\;. ·~i.1;.:,:~:}~·;:,';'~' ·:;:.,_ 
• With the firearm safety,ia,.~tlie. SAFlt stat~, the ,(feanii~'sflall be capable of passing the below test criteria 

., . .-,.., 1:::.I., ··.•,. ·''-'..fr 

when allow~.~~ to f~l~\ fr~~~~rii a~~,u~gh.i;~osition with its butt resting on the surface of a 85±5 
-~h:.~~ ... ~ ·.:; ~~ -::.~~ :_·:: 

D~~~~~r,~,. s·~~~'i~i\ ¥be~rat, one-inch thick backed by concrete. The mat and concrete shall be large 

e~~gh so'f~t '.Whed'fil~:~un~falls it will come to a rest without interference within the perimeter of the mat. 

,:~l' n~~~· 1'ir~ firearrd~alf\be tested so as to fall once on its right-hand side and once on its left-hand side. The primed 

l~~, i~~~;~'llall~~t·~ discharged following the drop and a fresh primed cartridge re-chambered prior to the next 
If!''· ;M, 

'~~~· ~~~:t~~f~fuop. A "fresh" firearm may be substituted into the test at any point. 

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

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

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

firearm. 

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

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

continuing test. 

Data required: 

• Record whether or not the firearm fires an empty primed case of its designated cartridge when tested in 

accordance with this procedure. 

• Record round level on the firearm 

TLWOOlOAT- Extended SAAMI Jar-Off Test: (for Information only.) 
·:;~L 

·'A· '-cl 
~t,\~\· ·,..:~ 

With the intent to establish design margin this test simulates the abusive, ,UrilW;ting .'.(\,~i£ping~~f-tliitr~· 
•, ·.;;;·-('·: ·-· ·:~~' <. ..=·:.:.·~~~=~~~ ·~j----;~> 

firearm against a hard surface with the firearm in a state of maximum r~adiri~~~~,under '~nditj&fi; ~~ ~~iere 
=,~:-.;:\ r:i:l -~.;!- .... \ 

than the SAAMI recommendations. This test will be perfonneQ:::qn, a silltiple of~ (Phf~4 df (or the number 
. ,.-.:' .~:~ ~~~~ '<· ~~:::··. '.··> /~~ 

available after performing the std. SAAMI tests) firearms(~;)''' ·:~iC'{!;'~;,. ;;;,, \,b 
~.~· :=. ·:. ~ ·. ·~~~(~~~'.-. . 

Method· ,., .. ;,·>~;;._ .... o;"'"('~ ··.(, - :~~~( 
• ,;:._·~··-;· :)• 'l:l~~ ;-.~~,~~ t-;.-~ ~?; 

• With the firearm cocked and'jn\fu~ saf~~~;.i1Ntbe FIRf ~~sition the firearm shall be capable of 
. ~ ~jj~ -~-;~~;. \·;. ).=~~. ~~\ •... ~~:·~;2f: .. ·~-' 

withstanding jar-off,~l:k- equi~~Ienf~o bei:q~!dropped from a height of 6 inches, 18 inches, 24 inches, 
~ ': ."'r., I::~., ' •,•_.. ,,;.';( 

and 48 ~~~hes o~ ~!~~§:~un}~~tefJ;SliBi~ A, rubber mat, one-inch thick backed by concrete. The 

.,~~t!:f1_d¥E~~~~-~~Il~iki large end~gh so that when the gun is dropped it will fall within the perimeter 
.,.:::t,;it ........... i.::'L -'i'-'.i,1 ·-;;, )•,,.,. 

.~r~f th~'~at~~trikirl~*~~ i'iiat once. The distance of drop will be measured from the test surface to the 

J ;~~f~' .};~~- ·~~~~~owes~fjbint'bn the firearm. The primed case shall be discharged following the drop and a fresh primed 

1~( ~~~ -~'&\~ridge re-chambered prior to the next drop. A "fresh" firearm may be substituted into the test at any 
·-~~~;, -~~t 

~J~\ '-'~f;>" point. 
'~~- ~-~~--· 

• The firearm or firearms shall be dropped in such a way as to cause it to strike the rubber mat surface in 

each of the following attitudes: 

• Barrel vertical, muzzle down. 

• Barrel vertical, muzzle up. 

• Barrel horizontal, bottom up 

• Barrel horizontal, bottom down. 

• Barrel horizontal, left side up. 

03/07/00 

Page 53 of 57~ 

DRAFT Revision #1 

MF1356 

Confidential - S~j~.5~2~1SbKe Order 
Williams v. Remington 



BARBER - 5.22.06r0011307 

• Barrel horizontal, right side up. 

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

set to the minimum specified, and with the firecontrol well 1ubricated with Rem-Oil. 

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

in the firearm. 

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

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

primed case does not fire and the firearm can be unloaded safely after each drop. More stocks are 

required than the amount of test guns to allow for breakage due to the drop testing. If a stoci4,cracks -
~:.~~·-

1 
. . ··A· ,.,~ 

rep ace before contmumg test. ~ti~:.. · ':f.~. 

Data required: ,,. y/':;~~ ''.t~b ;;:: -~~j~)~jh ·:~~~:J~i}F~' 
• Record engagement and trigger pull ·:·" :;~'"··~~~·1 ·~;;,_ :W' ·" . ·~(:~: ,,. ·· 

~.t~- ~h~- ,t,:.., ii= 
• Record whether or not the firearm fires an em~~~.8firri~~):e ilf~its de~\fated J~iidge when tested 

in accordance with this procedure , ... ~?'·' · ~~; ·.;::.~~ :\~ ''~; 
• Record the round level on the fir~nh·,~~'!< ;.:,:::t,,:.)~}~~,\ \~, '"h~~~~~ 

,.,.~ '.~~: :r;~, ·~~~t,\ ·;% ~~;;~~t;;~;~}~·: .~::~~ ... 

TLWOOlOAU -Extend d s'·~ "MI RoWiori'Test: ."' r I~formation onl 

l~~L'.1... .,~~:h ... ;!~~;~?~;:f: -~t~: ~t}:,~;,,,.~· 
-i~~tlh~pe 'iijf etltrW,'~~tab~,sh design margin this test simulates the abusive fall of a firearm when left 

:&~" ·~:~''· ~~- '!)i·:·.:r·.·~ =8~; 

;f'i: ·~;~J~an~~~ agains'°~~ v~~ical'~bf face under conditions more severe than the SAAMI recommendations. This test 

i~f ~in ~~perfo~h o~::~ sample of six (Phase II) (or of those still available) firearms. 

!~~~',, M,,f od'?~~ .. ·,:W 
~~~~ ~/'.~~W • With the firearm safety in the SAFE state, the firearm shall be capable of passing the following test 

criteria when allowed to fall freely from an upright position with its butt resting on the surface of a tiled 

floor backed by concrete. The fireann shall be tested so as to fall once on its right-hand side and once on 

its left-hand side. The primed case shall be discharged following the drop and a fresh primed cartridge 

re-chambered prior to the next drop. A "fresh" firearm may be substituted into the test at any point. 

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

set to the minimum specified, and with the firecontrol well lubricated with Rem-Oil. 
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• The test shall be conducted with the magazine or clip fully loaded with dummy cartridges, inserted in 

the firearm. 

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

primed case does not fire and the firearm can be unloaded safely after each drop. More stocks are 

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

replace before continuing test. 

Data required: 

• Record whether or not the firearm fires an empty primed case of its designated cartridge when tested in 

accordance with this procedure. ·'· 
·\~t 

~~i~~·', :.\:h 
,;~; < >. ··~~~ 8:3 

• Record round level of the firearm. 

~· ~r,;);:(/i \~~" · ... ! .. ~ .•:;'y~/;}~~~~~~~~]~~{~!.:;~(.~· 
TL WOOlOA V - Extended SAAMJ Drop Test' (for lnform:tfo~~:M·!~," · '~~\\, '\~, ; : 

With the intent to establish design margin Wj~('t~~~ sidi~f~~~~ dijµsive \ftopping of the firearm in 
. . -· '··- ( .. ~l!.,-

conditions more severe than the SAAMI reco~4ati~.s. Of,~1'~ tesfiivm b~~hformed on a sample of six (or of 
·.~{:f~ .. , -~~= .. \~ 'i~·.e--- ·(.·~-

those still available) firearms. "' ·~:'.~. "hr. \, . •' ,~·~; '" 

Method: . ,:, ·~t;i:, \ "jll;, ,jji '1j!C,iP , 
• With the.!}rearm ::s~fe~)fj~tHe SA!f:g st'~.ie/the firearm shall be capable of passing the below test criteria 

<~~~~~~~h:, ~cl!:. ~~~~". :;-: 
~:rt;4~.<?P t~fmg:,f;r($ a ~ight of 6 feet and 8 feet onto a 85± 5 Durometer, Shore A, rubber mat, one-

~f~'-t ··,'!;~~·· i~J-t, -~·~i·~~i., .... ·~~:;_ ~0~~ 
;~~· inch th~~ ·&.ckedl;jhoncrete. The mat and concrete shall be large enough so that when the gun is 

• .'.~/;."'- ~;~~~~· ·~i~!d •. roppe .. ,rl.~.lt ~h1 fall and come to rest without interference within the perimeter of the mat. The drop 
l'~ ~. ' ·~~' i~~ '·fi~rght~'~hall be measured from the surface of the rubber mat to the center of gravity of the firearm. The 
·~~t c~~~ 

~~~~. • ,~~i.1• 
--~~ ~:.=.~-~~-~. center of gravity shall be determined to an accuracy of± one inch by any recognized method for finding 

the center of gravity of an irregular shaped object. 

• The primed case shall be discharged following the drop and a fresh primed cartridge re-chambered prior 

to the next drop. A "fresh" firearm may be substituted into the test at any point. 

• Test Procedure - The firearm or fireanns shall be dropped in such a way as to strike the rubber mat 

surface once in each of the following attitudes: 
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,: ' 

• Barrel horizontal, bottom up. 

• Barrel horizontal, bottom down. 

• Barrel horizontal, left side up. 

• Barrel horizontal, right side up. 

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

set to the minimum specified, and with the firecontrol well lubricated with Rem-Oil. 

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

in the firearm. 

• Parts breakage or other damage as a result of drop testing does not constitute failure as long as .:~e empty 

primed case does not fire and the firearm can be unloaded safely after each drop.~~ore sf~ks are 
# ~ .. ;: -~:.' - ·:,, . .93 

required than the amount of test guns to allow for breakage due to th~ -~f~,P\ t~s~~pg. W:aj~~~ c~~fJijl_.:;.i:(~' 

re~lace before continuing test. ' \~~~ ,~.~·y~~~k '~~~~~ ·~r·'> . '~f~: , ..... 
Data requued· -:;::;-~., '·:,'... "/;~ '<•- ·•• 

• . ,.-.:' .~:~ ~~~~ =<· ~~:::-·. '.··> /~~ 

• Record whether or not the firearm fires an empiy";rimJ~~~iJe~9fA1s desi~~ated cartridge when tested 

in accordance with this procedure ... ;··:-~•~:;·;., -:;:i~,;;,,)}P;'\ "{1, --~~~~~~-
<-~· ~ ~ <· ~~ ::;:·~ ,~·<. 

\ • Record round level on .. 1:Jiie ~earl,i\. -~;i~ \~~- _,,.~,j~~ 

'~> '.(~:·~,:·~ \ \,~,,;IJj! tr'" 
INTENTIONA\f4ABUS!&- TE~0010A WTHROUGH TLWOOlOAY 

- -~~;~t.~;:~~~~(·'.~:~~!~1~~;,~··f;~;ii\*i~~r.~; ,~~;~t: , 

,,.A''~'~·-~oif.L 10010A W:~ Pi~(~ed Primer Test: 
T -~~ ~ ' • 

l~t ~~~' J~:;~~·;;;)~~/ 
·-;~~;·.. ~~ii" For this test, a firing pin will be altered to have a "wedge-shaped" point. This type of firing pin point 

J~ - ,.~~'-' 
, ~. ;~;h~uld produce a pierced primer when fired. The purpose of piercing the primer is to allow high-pressure gases 

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

magazine box and receiver areas. All standard Remington high-pressure ammunition safety procedures will be 

used for this test. A standard round of .30-06 ammunition will be used. 

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

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

Method: 
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• Position firearm in test jack located in the "Blow-up" room with the muzzle through the port. 

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

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

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

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

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

• All personnel are to leave the room. 

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

• Carefully examine the scene looking for any broken or missing parts, holes in the witness paper etc)\ 
·.~,, .. 

-'A·. '.-'.~ 

Data Required: ~~iV·. '-f.~. 

: ~h~ec:::::::::~ witness paper. >t ,,~,;~( 11 't~~! ,_'.j __ ._i.·:./::x~~~~:~j=i~!;'~' 
" "t~ r.~'~ 1~~8; ~ .. : ~=~::;:: :;:.:c: :i::~:g:~s •:t"'f,., ~\i\,~,,,;:~i_._L._ \);, 

,,.~··;~~'~%'~~-- ·' ...:.·~·-· ... ~ ;:.~~. ~ 
, ·:..·::.:··.;· ~ •. ~~:l'' \~~~~:!,:.)~·':'...:_. ··-r 

• " if\ ·~~;:;.·· ''-jh "" -·-
TL WOOlOAX - High Pressur~.,J•t: ··!~' ;:;_;\ ~g ·;;~~1;~;~}~-~J~~ 

-'.h. <r~~i~;:f~ ~;~k ,~~t:;~(;;.§~1;;i ,,,. 
The rifle1~;b\}>e te.%!ed~ 120,000 ~i. The purpose of this test is to determine the extent of damage if an 

indiv~\~aa1~~~~~~~d~ci;l~~~L ad~pentally handload an extremely high pressure load. Use standard Remington 

~~-t'u;~~-~h,res~urc a~~uS~tion ~~:tl:fety ~~ocedures for these tests. The p~essures for ~e test r~u~d will be worked up 

i'I usmg~~~nous*am size loads givmg pressures below 95,000 pst, (approachmg the hm1ts of the transducer 
~St -;ri~ -!_;;:~~·.y}~~ 
'i1~'-,. g~YJtes.) The grain size load will be plotted and a curve extrapolated to determine the load expected to produce 

J~. ~ ~«·'·'" ··~ .J.[ffoad ofapproximate]y 120,000-psi. 

All testing will be done in the blow-up room using the high-speed video camera and witness paper. 

Before removing or otherwise disturbing the test samples after blow-up, photographs will be taken for the 

record. After collection and removal of the parts additional photographs of the various individual components 

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

required. 
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I.~ ' 

TLWOOlOAY - Obstructed Bore Test: 

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

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

be done in the blow-up room using the high-speed video camera and witness paper. Before removing or 

otherwise disturbing the test samples after blow-up photographs will be taken for the record. After collection 

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

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

December 7, 1999 
CONFIDENTIAL Research and Development Technology Center 

Mayfield Visit, Dec. 6, 1999 
Attendance: Mayfield -- M. Golemboski, J. Zajk, S. Truax, G. Helmer 

R&D -- D. Diaz, E. Schoppman, M. Keeney 

Ml 710 Review: 

Elizabethtown, Kentucky 

Stock Grip Cap - Mayfield to investigate alteration of current M/700 grip cap 
mold to allow for common usage of grip cap for M/700 and M/710. If alterations 
are not possible, the development of a M/710 specific mold will be required. -\h 
Bolt Handle Assembly - Modification of the bolt handle pin will be requir~~o ~-;~~-
eliminate burrs generated while pressing the pin into the bolt hai;i~Je~'.~Jhe bQlt "·t;, .__ ''.~~;8-' .;tr~' 
body clearance .c~~ on the bolt handle will be altered to ;61~W;~a_~·to "'rov~;91if'~~~~~~ ~}",'ii~>" 
braze charactens1t1cs. · 5, ·· ~s.1. +·~ }~ '' 

' '\it~~' th \~:~, \~~' ${ 
~eceiver an~ B~lt Body D~awings -... ~~%lt¢tati?~;f&~~str,d by ~~~field to 
Improve design mtent relattve to loc~trnn and ms{'eCtt!Jf:lii.the COffiponents. 

'''":.::-'.('~'.\, :·:·::(«' )~f;~;o_\ ·1i: ·~«~~; 
Magazine Bottom 3Qd F.~lfower ·::.faT~Jwo cmp.pcfoents will be molded in a 
family tool, th,_us;:co~olrmaterial"~peehi~.o'il~ are required. 

~/~?;~i~f=-r~ -~~). ·-,~~~::. J~~ ~i~~'Z·~~-

M~g-~?e'·~~·f:~1J.l&~~~iil~8~t't Deer Park Star:1ping to rev~ew possib:e . 
,~i;F~:nnmg\ppe~t>ns to remove .. sharp edge on underside of feed hps. Drawmgs will 

. ,,~,:~~~h,.. ~l~i~p~at~~ fq~owing th~ determination of resultant geometry. 
-~i~~t !;~~~ ;~!~: -~·~.~~~·;~h. ~J~~ 

, · ,f~ '(§;. Uatch - ~Mayfield will quote as a Powder Metal component as back up to current 

. i~f J's,~~~~- ~~,h"y, .. \d~~~ ~t::~~:~ ~~~~~:is~~~:~h~~~~i~~~~:t~~~~: :!a~:c~~~~~ ~:e:1a~~~~~:rn a 

~~~\ ,,J~~ .. ,_.. '' ::•"' synthetic latch. R&D to review synthetic material selection. 
~~"" ,~ .. ,, 
'~~~~(!~~'' 

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

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

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

Michael D_ Keeney 
Staff Engineer 
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Remington Arms Company, Inc. 
December 7, 1999 

CONFIDENTIAL Research and Development Technology Center 
Elizabethtown, Kentucky 

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

Michael D. Keeney 
S taIT Engineer 
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Confidential Remington Arms Co. 

To: Mike Keeney; D. Diaz 

From: Matt Golemboski 

CC: JoeZajk 

Re: Mn10 Vendor Tooling 

Date: 12/10/99 

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

Bolt Stop D-300345 
Vendor Sterling Sintered 
Contact: John Bartrum 
Phone: 860-379-2753 

. ' 
.=: ·"'~ 

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

Bolt Handle Blank C-300360 
Vendor: North American Precision Casting 
Contact: William Sommerville 
Phone:662-245-1155 

Remington Arms Co. 

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

Bolt Plug C-300368 
Vendor: Kellums and Coe 
Contact: Kenny Ulrich . , 
Phone: 812-283-4435 ~~} . .. ,,._ :·'.~ 

Design is complete. Texturing not specified, assume EDM finish. PO to be issued by t:,;if;t5/99. !:~~ 

~::~;~ :~~ D-300420 \~! ,,,1-i1( \ .. ;!· .•• ~.:t_;~\i~!~j=~c~' 
Contact: Matt Marley .,,:ih, 't:~,, -:~·i( :~. " 
Design is complete and ready to issue to tool b~_il~;yWm ~~ss~~~::~~ 12/3:f.ta9. 

<: ' . (; .,,~~~~ 

~:~~~:i~~;:!~"f n~~s~~e~ ,-1~ ··:~:;;:~::~:·:;:·;~~';,,!~ 1.··:;_;~l~}:'~~;/':~.~·:c.~ i:'.'.·,_ 

Contact: Jim Mullmeanv,,~~: \\ ~:;•, /<i Y.:~·''F·' . ~~). - -~~;~ ·.·.'-·-:-. ~r:: ~.-:~.-e> 
Phone: 314-73 9-44 9.9?;* ~\ '. :·. ,m ,,,. 
MIM Blo~_ks for:'.b,,A lf · .. g'ar~'.~in~~a.,~1

' Paramatech will not quote on lower volume, 
20,000 uiij!~.il .. TheJ~a . e prohi6its waiting until February for testing. With a material change 

·.wt'(r~n: st~cHit.~~>Mayfje.ld will then assume design is complete and will start tooling by 
:[r11101oa~~i, ~~~> ·,~~;~~ 1J, 8

'' 

. :/·'~~~;~~~~ ~r :~1 ;~: . 
1,~ ~~'~t.?ck,Jfrg-xxxxxx 
·~~ -~r V:-ci'roof · Par 4 
·;~~J•·. ,~f~jf Contac;: Sam Todd 

-~~~~i·t~~·· Phone: 502-965-9141 

Tool has been issued for build. Model to be revised by 12/10/99 for new coring to 
accommodated the M/700 grip cap. Method of attachment has will be press fit at molding time 
of the stock. The assumption is no alteration of the grip cap will be required for this fit. 

2 

MF1366 

Confidential - ~ie'R-s~2~~ie Order 
Williams v. Remington 



BARBER - 5.22.0&rOQ.11317 

Confidential 

Magazine Latch C-300362 
Vendor: Par 4 
Contact: Sam Todd 
Phone: 502-965-9141 

Remington Arms Co. 

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

Memo 

To: 710team 

From: Matt Golemboski 

CC: JoeZajk 

Date: 12/10/99 

Re: M/710 Meeting 

Remington Arms Co. 

I would like to hold a 1 :OOpm meeting on Dec.1 O. Be prepared to discuss the follc~Vi,,~ it~: 
·C~~= ·~!~{-' ' . ~~t~~ 

Topic 

Barrels: Is material ordered through lliQfl 
Heat Treat Schedule ,.·' .f;' :.> · 

-~ .. ·: . 
.. ,.• ~ 

Bolt Head 

Bolt Handle 

Bolt~'~., ··~~( Order r®I ·· 
• 1-::<~~ $~~~-=. ''.~;:.;~ <t~;·~-· ·:::;~. 

-:t~'' Fill® P~:Head:~h:~\ ~8': 
~~ ':i( ·. ~(-. 0::1;.:~~ ~ 

Order BloCk of Material 
Order Tool 

{2../a-3/ 
I 

/ 

12/20 
1h5Joo 

I J 

/ 

I //o/'jj 

... ~v~~:~~~~~· i~~~ ~j~ -~~, ... 
i~i ~~'h: ~F . ...,,Sd~. girew;....._B~u""s~h-----+~M~a~te-n.,-.a.,--1 -------------+-.T-.-~-.... -::c-,,_--+-------i 

~~~~\ _.J~~ -.-'.;:1-'~~·::·;.::)_1.','_· ______ +S::a--:m'"!p=le::s:__ ______ /_,.-,,---i-----li-------+-------1 

~~~~~~~:t~~F 1---M=agsz:az=in.:.:e:..:L=a=tc::h~---+.:;M.:.:a:=te::n=·a~I _.---:--=--=-1_v. __ 1'_4 _,,._~/_' ______ -t---,--r:-::---1------i 
Cancel Par 4 PO / 2. /10 /97 

Magazine Box 

Range 

Ultra Sonic Welder 

• Page1 

Order 500 at $13.17 each Mayfield Cost !Zf f )/7/ 
Etown pay $12,500 tooling charge 

Design PO and Start fl/lo/'n 
Expected Design Completion 

( f 

Shipment from Ilion 
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Confidential 

Memo 

To: 710team 

From: Matt Golemboski 

CC: JoeZajk 

Date: 01/19/00 

Re: M/710 Meeting 

Remington Arms Co. 

I would like to hold a 1 :OOpm meeting on Dec.10. Be prepared to discuss the f'qJ,lpwtrlg ~: 
-~~ ~~?.'~~~~ ·~~~~\ 

Topic ·A · · ~~ompletiq~ 
';tt 'G?te ~h 

Barrels: Is material ordered throughlli~n 
Heat Treat Schedule ... ,~~:~' ;. · 

.... \ 

Bolt Head Machinirig,S¢h~µJe :;:::~:,.; ,,p)-' 

Bolt Handle 

Bolt~i<h '~'.:; Order tP<>I 

Order Block of Material 
•'!-:::~~;,~th:, - ·~~~l ~ '·,:{~;-,,., -~~~. 

,.~f' Firlful Pi_tl Headfi<fr·, ~·: 
Order Tool ,,.,·~ :~_~_;·_. L:~~--~ -.( ___ ~-~:-·. 1 ; >~> 

;~t' ,,• .. ';~~- •" !~~ -

i~t ~~~h 1_-CF-;c.···;:..i·~ '"-''ir_· e_w_B_u_· s_h ___ ----i_M_at_e_ria_l _____________ ----if----------+-------1 
1

~~~\. ~4~~f .,,;;~,f-·::·~,>~·'~_· -------+--s_a_m_p_1e_s--------------+------+--------j 

~~~;~/d~, · Magazine Latch Material 

Magazine Box 

Range 

Ultra Sonic Welder 

•Page 1 

Cancel Par 4 PO 

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

Design PO and Start 
Expected Design Completion 

Shipment from Ilion 
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Confidential 

Memo 

To: 710team 

From: Matt Golembeski 

CC: JoeZajk 

Date: 01/16/00 

Re: Mf710 Magazine Spring 300405 

•Page 1 

Remington Arms Co. 

MF1370 

Confidential - ~i!E1R--s~2~~ije Order 
Williams v. Remington 



BARBER - 5.22.06r0011321 

Confidential 

Memo 

To: 710team 

From: Matt Golemboski 

cc: JoeZajk 

Date: 01/16/00 

Re: M/71 o Trigger Pl#300435 

•Page 1 
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Confidential 

Memo 

To: 710team 

From: Matt Golemboski 

cc: JoeZajk 

Date: 01/16/00 

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

•Page 1 

Remington Arms Co. 
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Confidential Remington Arms Co. 

Memo 

To: 710team 

From: Matt Golemboski 

CC: JoeZajk 

Date: 01/19/00 

Re: M/710 Stock Tool ._..:_ 

·'~.~t 
,;~·-. . -~ 

·o-. ~\" '\, <:~~~' 8.3 .. 
The M/710 stock t<?OI was approved fo_r build on 1212/99. The tool will be purc~~~'~thra~~ par~~ \l\'.iff.r~j; '1~~--r-!}F"• 
an ~8-week lead-time to the completion of th~ tool. San: Todd assure~\~\tl)e pre~~~~me:~U~be -:~t~: ,,-,e-' 
available and the lapse between the tool build completion and sal}Whng wl!~\be w1t~Jj;\ 2-~~ days '· 
afterward. The quoted price of $145,300 includes cooling fixtlJ.[l;ls and tiji,furing f«i:~ Mold ·~t¢#lat is 
equivalent to the Mf! texture sample provide to Par 4 by J9dd~~~. troi*zE'town\~ $5,62~'premium 
to reduce the lead-time by one week, was not elect~0t,<·" * <~'.:-. '!~· io;. 

-~ ::-:.:'· ·:·~. ,...,~~i. -)~~ }i.-" 

A 2-station drill fixture with two pneu111§tie::d>:l!\, h~g~~ ,w~:~\ buit~ito d~~~ and drill the swivel stud 
holes. The cost is $7,500 and 4 we~~:··rhe b'.>!111 cilf(be arnortize'cfover the first 20,000 pieces, which 
will be produ~ed within 12 -~pnt~ of ~e. release{~f pr~,uc~!?P ;qiiantities at price of $0 .419 per stock or 
total stock price of $5.79.@ ~fuh_'·q[;he Price would;~hen te!Uf'~fto the normal $5.38 each. 

~-:=:~(~~·· 't,~~ -~:;:. /-[;~~ ~\'\-

The tool is guat~te~~toh1~,ooo:~ot~~~;~M:l1 parting line or less. No guarantee on the texturing. 

:.;~ .. ~.:_;, ~1';'\i~:~;\;,,,;~b'i~' " .. 
, .. t':~~;~"~~· ~" 'I' ,,, ' -~ 1~h ~,' ., 
'· '· ,JJf -~.,~.,,~~' 

~·~~~/'.~~' -
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Confidential Remington Arms Co. 

Memo 

To: 710team 

ffOm: Matt Golembeski 

CC: JoeZajk 

Date: 01/19/00 

Re: M/710 Magazine Latch Tool 
·:;~L 

-------------------------------+!!-"~- "-cl 
:;~,\v... ·,'.:~ 

"< "<· ':~:. - ·-,~~~. 83 
The M/710 magazine latch tool was approved for build on 12/2/99. The tool will !:>f:l:purql[i?sed ttj.rolig~,: . ·,~; ·<_.;~(~· 
P~r 4 with _an 16-week lead-time to the completion_of the tool. Sam Tod~~~~d me ~-pre$~;tifhe{'i~~~ . '~~'lit'··· 
will be available and the lapse between the tool build completion and ·§'lrripling:~111 be w~1.n 2~ days '1J 
afterward. Piece price of $0.245 each for 20,000 and $31,BO?Jor the tqG>). No te~uring ismqu~d on 

the part. ,·f~;;)" 'J~i~;~\~!\ .. iif~~'· 'tf,L, "% •-
No guarantee on the parting lines was given. ~~:·:'°' ·? ''~k~~t ~· 

_,.:·~:;~~~:4·- - ::~:-~;_ . ~~~~~;_~~ ; ... ~;-! ~\~~~~-
As of_12/6/99, Mayfield will quote t~'.part'as~;fo~M~tal part;~rough Sterling Sintered. J~e has 
overnighted the drawings a,~d ~s:;tp look at ~f= P?.~s1b1l_ity,, pt~a powder metal part with material the 
same a the 597 latch fQf: ®\"I-he~\ treat~d and safne ~the-barrel clamp for heat treated options. This 
will require Sterlin9'.~.q;eomplete ~-~eco~ary driJf,~per~tfo~. The powder metal option is being pursued 
in case the pl~? la~~ "y,1~ qu~:/¥· a~~i~'brought forward by Mike Keeney on 12/6/99. 

:-·~.:.:-. ·:~~I ·~~~~~{'_,. \ ~' ~~·~ 
The Pij('4~'blill M!put Qh. hold on 12h3/99 if we do not have a decision from Sterling by this time. Mett 

--i~~~;:~~W!~,,not~ Saffi;J:"&;1P ot.';fi.ar 4 to inform him of a potential changes and we will have the PO held until 
,'~f' 12/.~:3/9!i~ 'i~~i·,:;[·~ ~?' 
·~~: 'J~. ··;~: ·.. ;::1~:;~~ 

;~l'~~~};~~- ·~~~ Assib1y\~$st of the latch and spring to the stock will be quoted at a later date. 
. ~~?~ ;F • 

:1~.. ..1i ··\~'·"''1,. 
~~~;~/d~,-
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