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~mington~ 
710 Assembly Report 

Trigg-er Huusing: 
._Ji. 

After familiarizing myself with the housing assembly I made a few obs~rvations. 4Jixtuij.;..to 
hold the housing is a must. Chuck made a prototype fixture which works prett>;.; well ~'rt~e~f:W'»3 
I.he hvusing, Ats~, I rec?mmend that we only use rubber hammers. on t~~~,>b.o~~~' ~~}1~~ d~\J:~!}t~1 

the set screws go mto might break and the threads of the screws ":1{~~~am~ 1f !-~'Use -~tat" 
hammers. I noticed another problem having to do with the triggerfpangi{t up in W,m,pf the 
housings we built. After tearing them down we noticef:l,,a f~~P,Ossi~Je cauS~~ •• Firs~~tlffi' pin that 
ilOlds the trigger in seems to be short as it does n~~:g0:~ntirelf flit~p~ the ~'1Sing. Second, the top 
set screw does not -,eem to be hitting insid~.,~f the.Jiole !~9te ~!gge~~rumector. Third and finally, 
the housing may be warped or made i,n~rrectly. '::~~~;\)'-"' i( 

-;ft. ·-~~;~~-- ···~~:~. ·:~r~. .J~-·:~~~ ·,~·( 
Total average for build .... ~···~id~ ... 24 .... :t~ ............ ~~m~l~~ec_ 
597 housing assembly cofti~rision:;~i•.····;·~.~,.. ...... ,~1 miit46 sec. 

,;·--. -;~~\, -~~~~di*':~~: -~h. ~tk<;fri••' 
Without kno~J~.ow~tongJt takes tO::Set the engagement its hard to set a time for nn estimate 
of datf~ffuild i~~ • r;> · · \%. '~~i 

.~r 'Y ,,,~~f· .% -'·f;jfi~~1:~, 1&.: 

l'"'"i~~~h;~,parts-:ins, tool suspension frame and b~ 
=8~ 2-~ll\d '·tiitii'lil Ch . ·;~~,_ ;9i ~ · e air 
'~~~:·~~,,~~ff;Fixture to build housing on 

~<,:- 4. Brading fixture 
S. Rubber Hammer 
6. 1/8 flat screwdriver 

Bolt Assembly: 

1774.3? 
239.25 

14.49 
1.65 

3548.70 
478.SO 

28.98 
3.30 

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

Total average for build •••• : .................... - ••••••••• .3 min. 24 sec. compared to 2 min. 26 sec. for S'Yl 

Again, hardto set a· estimate on how many we could build in a day. 
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Tools needed: 
1. Fixture to hold bolt head to allow you to install retaining pin while holding ejector • 
2. Fixture to install extractor ring 
3. Fixture to compree firing pin spring enabling you to screw rear of firing pin assembly on. 
4.118 punch 
5. 1/16 punch 
6. 12 oz. ball pein hammer 
7. Bench wllight and ac~ries 
8. Adjustable Chair 

Final Build: 

10.99 
1774.35 
239.25 

21.98 
3548.70 

478.50 

•• Ji-

·'/~ 
I have a lot of questions about this part of tlre gun. Will all the stock screws use th~:~~me bff¥, 

If we put the sights on at least stage, will we need 2 air powered screwdrivers or ltjll we ~\l~e b~J83 _ . 

Are we supposed to check for .free float? Shelley said something aiJout a ~~,J~at'et~hec~;~~~~,i15·'~t~;~i}t"' 
done on the model 700, are we going to check for it on the 710? Is thi_~ tit~'~ plac~o c~k. fol';~~, " 
critical ejection port fit that Mike talked about? \h 's::; \~£· 1] 
We used no air tools when bulding this gun up so the t~~:~ilt~~~- c~rider~~:~Y wh~l"w~ can use 
all our powered tools .. -(·~·:- · 'q~, -· :0\:-- ·_,_,,_ '!'~· 

• . .. -r~-·- ;·D:' ~~,,;,_\ .\:-., ···"1:b~~rn~ ,,. 
Total average build time ...................... .4 ':P!rl/4:f~ pred toi~,_min. S sec. for 597 gun build and 
2 min. 39 sec. for barrel assembly. ;f1 ~:~1. ·n. ';iL _ •' ~~,~~ 

,,.,~_::~~(~~: '-~h "·~h m -~jri:Y· , 
Estimated daily produ~ion,ij?er ~Milde~~····;~~~·~'.e~ns 
Tools nee~ d: 1~f1':~~;·· ;·1:!;: ~~~~e?*',~" '!\}: ~t~'~';·"' 
1. Be ~;Wf[i,t.nt ~hJi~t~~n.f1 1774.35 Jr... ~ '•:L '~'f'~ ~ 

,Jqt·" A'\Y .. stable ~~ak,I:": ',:,,• 239.25 
;;-~s-·--j1~)12fi:. ball i;n ha:inmer 10.99 

iM 4.12 ;w;J;.µ_~~ hammer 14.49 
~~~- 5. ~~ oat's~~ewdriver 1.65 
'~~~~~~~t.'.handle tap holder 26.90 

"7. Air powered screwdriver 420.00 
8. Cordless screwdriver 95.95 

Gallery: 

3548.70 
478.SO 
21.98 
28.98 

3.30 
53.80 

840.00 
191.90 

If you look on the time sheet you'll see I timedthis two dillerent 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 597 Magnum. 
Total time for rack of 30 ................. ._ .... 1 hour. 
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Tools needed: 
I have no additions to Jamie's Ost 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 sugg~ied getting lower tables for this gun. 

Total average build time. .................... 2 min. SO sec. 
Total time for rack of 30 ..................... 1 hour 55 min. 3 sec. (2 hours) 
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Printing your 
inserts is~ 

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

Step 2 - Print 

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

Turn over for 
complete formatting 
instructions 

Patent Pending 

f 

! 

.. AVERY® Feed this end into printer 
P Avery BIG TAB Inserts for Dividers -8 Tab 

f 

! 

BIG TABS are 
better! 

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

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

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

Easy access notch 

\ 

Standard 

Technical 
Support 

Avery Dennison offers FREE 
technical support buRetins to 
assist you in formatting and 
printing Avery Tab Inserts. Call 
our Technical Support, and we 
willl send a buletin 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 Seivice Center: 

~ 1-SOO-GO-AVERY 
~ (1-SOCl-462-8379) 

~ www.avery.com 
~ 

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

Fo!"OW step-t-11-steo 

Cid: on Iools mem . t1tcn cli :::k on 
~nv~opes and Labels. 

2. Cl1ch on !-:_.nbels tat. tll1.:r· clic'"'. D'l 

Qptiona buno:1 

Under Product n!!_mber List 

Click on Vrbrksaver 8-Tabs 
Set tray to Manual Feed 11 ava l.::iJle 
For WorC97 - Click "'!ew label 

For Word 6.017.0 Click the Qetails 
butlon 

M.Jkc the following chanqt"'S 

_!_9p margin l 1 

0,1f1P. rTI<H\JI'' 
Yert1cal prtcl1 
H_g_nzontal prt. '1 

Ldbel · 1_e1gh1 
Label w1i:th 
NJmber ~_cr:::i:-s 

:1 )' 

N.Jmber Qow ~'l 

~~ i.g0 si.zo J\'V\.LJ9T u·t1er 

for'Nord91- Enter ~bel name: 
Type "Big Tabs8 and click OK 

for Word 6.0.7.0 · Cl ck OK tot·•· 
custori label rnc·>s.:-1~;t? 
For all versions - ClrC:'< OK wga1r·, 
ther click New Pocumer·L 

5. Tf, Cer.ter and Enter Tex· 

Hold dcwn Ctrl + A :..:.eys ro h1ghli'-lh1 
Hold dcvm Ctrl + E keys to centr.1 
Click in lop ldt ir1~rt lo type text 
Press the Tab kr:y to move to th1 
next 1r1s.in 

All other 
word processors 

2 Set two certer-ahgncd tabs 
• tf ~·hvare cftsets tatx; frorn le;t mug1n 

(e.g M1crosottWorks I 
Tab 1 O 75" Tab 2 2.25" 

· If sof:ware offsets tabs from !e+t edqD ·it 
paper (e g. Lotus i;,npro" 1 

Tcih 1 3 5" T;ilJ 2 5.0" 

3. Set line spacing or line height tu 0.5" 
Nora: Soi'cct mchcs (in._1or1r;cfudr• 
irch marks c:· 1f necessary 

4. l·.J Cnter T~('. 
· Press Tab key to TlOve to 11rst 1nsc·1 

and type tc;:..1 

• Press Tab key to 11ove to 1ext ir-:s.,rt 

IMPORTANT: type same text 
s1c:Je...by-side to create inserts 
that can be read from both sides 

of the lob 
• Press tf-ie Return key to rr :ovc tu rcxt 

lttl~ PrR11:-, Tiab key kr rept·at Clnd 

complete tt1e insert t1t•c5 

SEE PAINTING INSTRUCTIONS ! 

9 AVERY"· Feed this end into printer 
P Avery BIG TAB Inserts for Dividers - 8 Tab t WordPerfect@ 

for Windows 
Version 6.0, 6.1, 7.0, or 8.0 

Rlllaw stwby-stcp 

For WordPerfed 6 1 ·7.0/8 O - Che!', or1 
Format menu. For V'/o."dPertect 6 U · Ci1·-i

on Layout men.J 

Cnoose Labels. 
Select label f1·e: wp wp d'.> la;
For WordPerfect 6.0/b l - Clwk on 

Wl-213-11 WorkSaver (Fro11t) 
For Word Per'.ect 7 C/8.0-- Gl1' k •>ri 
AveryWorkSaver B-Tab 
Click Create. 

J In the Label Description tXJ-"" 

Type "A\.Br/ Big Tabs 8"' 
• In the Label Type box, si~lect Laser 

Make the tallowing changes 
Label Size: Hoigt·1t ~) !:'>' 

Labels Per Page. Rm'~' ?O 
Top Left Label: l_cft Ert91· :> 7',' 

Distance 
Between label$: Colu!71ns DO 
• Click OK, !~(:lick Select !futton 

~:~r~ LaoeJs~~rfJ box 
"<' \:.•. .',,, 

,;~; JiJ.ce'n\er,arld En'e\.:°j;,"8.:5 
'I~-. ·~:_'.:,c11ck~~~~? For~_menLJ .• ;trk1.•ct 

! 

·;;h :'~".9,!\lltiMi$thc~~YJ/r-
... "' .·.:.~clicii:·On thb":i4W1. afM"enu. Sf•lect 

-~m .:;-E ... ge, then ditfter 
~ ~. · "i: 'elect Current and subsequent 
h .;: ages, then click OK 
~~!:- · · Begin typing text in the '1rst ln:.ert 

Press Ctr1 + Enter keys to mcwe 10 
!he next .r1sert 

IMPORTAITT: Type the same texl 
side-by-side to create insert 
that can be read from both sides 
of the tab 
Press Ctrl + Enter keys to repeat arirl 
complete insert trtes 

SEE PRINTING INSTRUCTIONS 

Printing • 
instructions _. 

Fol<:iw ster>-Oy.step 

1 ln..<:P.rt a stw.et of plain paper in M;mudl 

Feed Tray. 
2 Set printer to ''Manual Food"' if m;cessary 

prirJ:_ a lest sheet 
Hold printed test stieet w:iainsl ir'Sert 
sheet to check alignment_ 

Load the insert sheet and pnn1 using 

your printer's manual fee:! tray. 

PnlNT A HALF-SHEET S<M.: the ftl',t for la!~~r 

NOTE: Only 10r pnnters C'3p.3bll' ct te01:.Jiqq 
8 112"x 5112"paper sizes. 

1 Split insert st1eet 1n hic!lf - hrn1mr1ti-lllv 

1'~\ 
2 .. Feed into pr'nter en 11or pcrtor...;t,;d 

side (see arrows on top and bottom of 

insert sheet! 

NAed assistance? Check your pnm.;r mar111;-1I 

or contact Avery Dennison T£chnical Su~rt 
TURN OVER FOR CON111CT INFORMATION 
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NEW PRODUCT PROPOSAL 

PRODUCT DESCRIPTION: Sportsman Model 710 Bolt Action Rifle 

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

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

The Model 710 should provide the following features: 

MARKET OVERVIEW: 

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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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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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 Eiwelope 
Users manual 
Product Owners Card 
Remington Authorized Gunsmith 
Safety Booklet 
Oval Label 

Carton Assembly 
Box and Envelope Label (710) 
ShelfTalker 

Bolt Handle Blank 
Bolt Handle Pin 

Bolt Head Assembly 
Bolt Head 

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

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

Var 
O.H. $ 

Total 
O.H.$ 

1721 $ 
1649 
3391 
1426 
3413 
3499 
3491 
1444 

993002 

$ (hrslpc) $ 

0.09 $ -
0.08 
0.15 
0.03 
0.07 
0.10 
0.01 
2.05 
0.04 
0.14 

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 

1.59 
0.92 
0.69 
1.63 
0.10 
2.82 
6.40 
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REMINGTON ARMS COMPANY, INC. 

FIREARMS - MAYFIELD 12/10/99 

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

PART DESCRIPTION 

Rear Takedown Screw 
Magazine Assembly 

Magazine Box 
Magazine Follower 
Magazine Bottom 
Magazine Spring 

Freight on Parts 
Value Added Cost of: 
Proof/Gallery/Inspect/Pack 

Total Cost 

Part# 

???? 
???? 

300363 
300364 
300365 
17028 

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

Material Run Rate Labor 
$ 

Fixed 
O.H.$ 

Var Total 

$ 

$ (hrs/pc) 

0.77 
0.11 0.0010 0.01 
0.02 
0.04 
0.15 0.0010 0.01 

0.0070 0.06 
0.25 
0.80 
1.19 0.0010 0.01 
0.33 0.0015 0.02 

1.50 0.0020 0.02 
0.10 

0.0160 0.14 

0.05 
0.18 
1.63 
0.02 
0.19 
0.03 
0.07 0.0010 0.01 
0.14 
0.16 
0.08 

0.0083 0.07 

2.90 0.0010 0.01 
0.26 
0.26 
0.42 
0.25 

1.15 0.1500 1.34 

43.05 0.9226 $ 9.15 $ 

Page2 

0.02 

0.02 
0.10 

0.22 

0.02 

0.11 
0.01 

O.H.$ 

0.03 

0.03 
0.18 

0.09 
0.09 
0.15 

0.42 

0.03 

0.22 
0.03 

O.H.$ 

0.05 

0.05 
0.28 

0.14 
0.14 
0.23 

0.64 

0.05 

0.33 
0.04 

Total 

0.77 
0.17 
0.02 
0.04 
0.21 
0.34 

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 

2.05 3.91 5.96 8.45 

13.98 $ 26.61 $ 40.59 $ 92.791 
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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 

Bolt Head 

Receiver 

Barrel 

Cut off 
Drill 

Ream 
Rifle 

Wash & Stress Relieve 
Tum 

Face & Chamber 
Face & Chamber 

Cut off and Crown 

cones 

gages 
baskets 
gages 
gages 
machine 
chuck 

wash and eddy current test machine 
Induction Harden machine 

Assemble Braze Bolt 
Deplate 

Eddy Current Test 
Glass Bead Blast 

Black Oxide 

Inspect Purchased Part 
Blank 

Machine A-load 
Machine B-load 

Vibratory tumble deburr 

gage 
machine 
machine 
tanks 

fix 

gage 
machine& CM 

Assembly Press Receiver to Barrel fixture 

$10,000 
$0 
$0 
$0 

$2,000 
$0 

$90,000 
$9,500 

$0 
$2,500 

$0 

$2,500 
$513,831 

$0 
$0 

$0 

Mar-00 

Jan-00 

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

Jan-00 

Jan-00 
Feb-00 
Feb-00 

Dec-99 

Page3 

12/10/99 

Useful Lit Depreciation 

Ilion Equip 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

10 

10 

10 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 

10 

996 

980 
690 

1,010 
3,330 

22,288 
1,500 
7,500 

16,600 
1,200 

760 

''.~i~~ 
<,'.~f.\ 

i~ 
604· 

~~B~ 

250 
4,380 

17,478 

1,500 

1,500 

1,000 

200 

9,000 
950 

250 

250 
51,383 
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REMINGTON ARMS COMPANY, INC. 
FIREARMS - MAYFIELD 

C:\windows\TEMPl[Book2.xls)710 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 Capital 

Receiver Insert 48,000 
Side Plate 10, 000 
Safety Arm 23,880 
Bolt Stop 6,820 

Recoil Bracket 2.225 
Bolt Handle Blank 12,800 
Bolt H. Braze Shim O 

Bolt Plug 38,088 
Firing pin head 23,000 

Mag Latch 33,480 
Magazine Box 28,~0 

Magazine Follower ~ -~~:33,3!1,9 
Magazine Bottom ,,. ~;/1< · 47 .aim: 

Stock/ \(C 1~0,30~~:. 
Styrofoam ·ttmi \~~ .,.~:~.;: o· 1~". 

•·'~~~:., '~~~ .• -.~-~.·,;.·.'..' .. ;~.~ ... ::,,J:,·_ .. ·.·~·'.'..~:·.:.·_!··,~~;,_; ~:: 1; ;[i;W'" ····'~:.\:~~f~: ~ ., ~ ~ ., 
:l;~~:;~~~~· ~~' ~~~ i~al 

j;~, ;~IB 1~h~;m ;,;}~;f.~' Installation 

-~~~·-' ~~~f-
~~~~~~dW' 

$2,297,528 
$61,000 

$2,358,528 

12/10/99 

$3,500 Dec-99 

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

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

$1,801,755 

Page 4 

Confidential 

10 350 

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

._Ji. 

\~} .. 

~~\·:.·. '\:h~ 
Payme.l)ts ·:·•, 8.:5 .. 

~": ... .\i~~h .~~~--)'~!}("' 

7,618 
4,600 
6,696 
5,600 
6,660 
9,576 

30,060 

253,430 
10 __ 6'""'._1 o_o_ 

259,530 

:•Ma'(;.()O • ·:~r~O~-· 
-~~r-00 :.\fir-00 
;Mar-00 Apr-00 
·'Mar-00 Apr-00 
Mar-00 Apr-00 
Mar-00 Apr-00 
Mar-00 Apr-00 
Mar-00 Apr-00 
Mar-00 Apr-00 
Mar-00 Apr-00 
Mar-00 Apr-00 
Mar-00 Apr-00 
Mar-00 Apr-00 
Mar-00 
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REMINGTON ARMS COMPANY, INC. 
FIREARMS. MAYFIELD 

C:lwindows\TEMPl[Book2 xls]Start Up Costs 

8/31/99 

Direct Labor 
Fram Overhead 
Setters 
Maintenance 
EBs 
Other Costs 
Travel 124.93 
Material for Receiver 
Material for Bolt Body 
Material for 1,000 Learning 

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

Guns ($43.86/ea) 
Material for 30 DAT 

Guns ($43.86/ea) 
15,000 ms of Ammo 
Disassembly & Rearrange 
Tooling & Inspection 
Prototype Parts 
Material Handling Purchases 
Miscellaneous 

9/30/99 

2,17500 

15,265.47 

5,496 16 

...r.:•~~_ ... _. 
....f...-:!j/'_::~"_..,,, ~ .... l' . .".~~o,;. 

-k''~~(--' ··::::.,.?~. 

e-· \.~ 
~,~ .&:;· 
~ -~ 
"":i.'i'!ki -.:.::::. .. 

·--.. "j~~---~--. -

10/31/99 
3,188.64 

1,849.41 

10,000.00 

3,000.00 

'"'•it~E.~ 
~'B~l~i}lt~ .. . . ;~·- -- ......... ~::. 

.~=~-~-r -~.n:, 
~· ~.£' ;:'::. 

~·:~ ~% 
:~-::·, -:.::7 
---:~-..... ···' ;-". 

, ~~~-·-'"~ ~~L1~#~-
. ,.,~~.:.:'.=J°t"=.. - .i.-.-.~;; 

. .;.,.·,.::~::-:-~." 

--~~~!·7t"t.~:-:·.:"} .. ,' _, .• ~ ·:-:--"::-':"' ... . ~.:r.;.~. 
-:-~~ .. ·- , . . -~-.~ .. -

11/30/99 
4,555.20 

2,642.02 

.;.:'!!,_:--

121arm J:<mifJ'sss 1/31/00 
~1,s.g;,,,,11,615 Z6 .. ~. ~ ·~...... " .. .._. ..,....!",.,,.. - -r·::r.._· =: ;~·-

~v..::_, • .._.,·-::.:-':l. -~, 

··· -_., __ :lj=~~p~-,:~:.~ 3,625.60 
=-~"'' ~,, • , 2 582 40 

2.24~~ 11 ~z.7 14 · :~,3:500:64 

10,124.93. ... :<i> 
.?..)J".§JX{ F ,c;r !''"i;~ 

-~. L - .... ~.';.,' 
".;:t,;..:, ·-~ 

~,~~-£~,~.. , ',;)§I 
--:·-:-:--.:{'. -p-'f._-.":'-=·· -·.·=: 

2/29/00 

8,565 48 
5,084.10 
7,916.76 

, ~.:' ··.·:~> 

16,250.00 16,250.00 16,250.00 

"'~~<;f:;ot 
I~ ~ '··.,-,. 

64,015.47 \ ~;;;, 

~-~'.;i;.ooo.o'Q~ 

-; '~ 
·= -·~:"";. 

--:...:·· 
~ :..-. 

8,odo".oo 
"·:i. ,_.-

..-:._. 

9,803 56 9,803.57 9,803.56 34,906.85 I \'ii. 286 ,,di~ 
.......... _·. 

3/31/00 4/30100 5/31/00 
7, 109.76 8,809.92 10,200.96 

5,349.80 1,767 76 
5,717.34 4, 198.24 3, 148.68 

10,542 60 8,570.03 7,742.79 

21,930.00 21,930.00 

1,315.80 1,315.80 

600.00 1,200.00 600 00 
6,000.00 

8,000.00 8.000.00 
19,333.33 

286 286 266 

6/30/00 7/31/00 
6,800 64 

3,070.32 3,535.52 
4,253.48 2,099.12 
8,19218 3,268.09 

1,315.80 
600.00 

19,333.33 19,333.33 
266 286 

12/10/99 

Total 2000 
32,921.28 

25,914.48 
27,083 36 
49,833.09 

43,860.00 

2,631.60 

1,315.80 
3,000.00 
6,000.00 

32,000.00 
58,000.00 

2.000.00 

Project 
Total 

44.537 04 

25.914.48 
27,083,36 
56,570 23 

10, 124.93 
2, 175,00 
3,000.00 

43,860.00 

2,631 60 

1,315.80 
3,000.00 
6,000.00 

64,015 47 
32,000.00 
58,000.00 
36,906.85 

1999 startup Costs 124.93 22.936.63 44,001.61 33,250.78 32,111.19 132,575.15 I 18,de;i:35 · 29.;~:{os 65,535.22 56,07747 42,627.28 43,851.46 28,521.78 284.559.61 I 417,134.76 
;:-•·,· ,,,<:--,·: 

.J.f't. _, ... · .. :~-::;~~,.tt:'-.1 . 
,.;t=~:..~~~~>=<-·'. -.~.~:,~ 
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OBJECTIVE-

BUSS RATING - 800A 

Sheet1 

Page 1 
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MACHINE 

Sheet2 

NORTH BUSS 

FUSED@ 

TOTAL 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 
EOG ET EK 
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 

Page 1 

FUSED@ 

200A 
100A 
40A 
4A 
SA 
4A 
4A 

15A 
10A 
30A 

MF1257 
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Remington Arms Co. Inc. Page 1 9/1/99 

·"'·--'t~E.~ . _,_ -
~Wl~

0

~~.ic~~--. 

COST PEftlviQ:NTH 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. 

.. ~~~-·-'"~ ~~L1~#~-
. ,.,~~.:.:'.=J°t"=.. - .i.-.-.~;; 

KWH_,-'.e:~2!ft'.l:f&>sT AT FULL LOAD KWH 

AT FULL LOAQ}i:T AJl.065 PER KWH I AT NORMAL LOAD 
.... 5t::" ,.;;: : -~:.c:~-=--·· ·- t. <• --<· 

14691.6 ~&.f.,~J "'"""~54X~'~ft54.95 ...... .-":'.~ .. 4848.23 

9180 

734.4 

7623.07 

7623.07 

10164.09 

8968.32 

2541.02 

2541.02 

64066.39 

:-

. ~·-·.-"!!&-. •1,;"· 

:;f+. $596.70 
,,;-.;~.~~-~~;~ 

._-;,'!-:C:J'/~-~-

<::~~y:rf"$4J.s?'4 
.. ,:...·.~·_:::: .. >r~ ... -- ·-;.~:.; 

-.;~i:~· $495.5~~ 

~~t'~l5~·g6"::· .. ,.~ ·:. 
~'6'.~l~-

::.·.::,., ..... :" 

3029.4 

242.35 

2515.61 

2515.61 
-; '~ 
-: -·~:"";. 

y.::: 3354.15 
,. 

ss~l.94 -::~ 
'''""'Jr'' 2959.54 

-~·.:.-
... , .... _·-~:· .,~..'·':_:.::?;_ 

$165.n~~. .:,~L' 838.54 
;-;;~> ···'":/, 

.J.f't. _, "'.,):~~,_>:;t:'" . 
$165.17 .;~?;'~~~~ .. ,., >:;'. 838.54 

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

INFORMATION NOT AVAIL~~~j(--+;:fftlS TIME 

$4,164.34 

Page 1 

,,._.;0:,%f_if'11~1.97 
~~-

. . . ··- ., , . , ....... ~ ....... _ 

%~~~-;:!~~~~~ ,, ~ .. · ,· --~:;t7 
.'i, ,_-
":<"._;.:: ..... .".-'-;. 

·.~0~:.:;· 

'";W,.··· .. -<-

~~........ .• .,.::·.~tJt<-:·"' 
w -- -t.)'_(~))~-,,-..·--

.. ..,-.. ,,;~.J"J'' 
"i' .• ~'.;J!I'''" 
,,~'-' !JI 
'¥.!: l.ol 

~·i~. 
·:{_. 

COST AT NORMAL LOAD 

AT $.065 PER KWH 

$315.13 

$196.91 

$15.75 

$163.51 

$163.51 

$218.02 

$192.37 

$54.51 

$54.51 

$1,374.22 

9/1/99 
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REMINGTON ARMS 
22 RIFFLE TRAIL 

IDCKORY KY,42051 
856-4200 
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Remington Arms Co. Inc. :;jt -~ 
":1,1'!.'i"J -.:,:::. .. 

"':.j~~ ... --~- -
page 1 

·"·-.'!:;F;~ . _, __ 
.+ig,;'&:.~~o~~-"i'f.~_. • 

• ~~·· ""'""IV~::. 
. ~=~-~~ -~i't. 

... 

cosrq:QJ'°l>vE ONE OKUMA MX4s 
·.-:~~.:..:)"t't<" ..... f~; 

'!-'.:t..~:::{;~-} _, .. ~-~~~~~,-~~~rr 
~~~~< .'···. <·~'? 

COST FOR RIGGERS AND THEIR Ect\i~PJ¥1ENT FOR ONE HALF DAY 

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

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

~,,-e;.~rR:t~ 
_,_-:"..:-:+'.:.:-·-···•-' . 

. ..---.=:.~;;~~-~~ ~- : ~'. 
'{s.;:"";:-:-···· .... ~:?:. 

' . =-~· 
..... ~.J;3.)i~/f. :'":!:.". 

·v,.;:.·.;J.7-F 
~iJ!#" 

' ' . , .•. , ,. r ... -~.,n •• 

~:et~:~:~~-~~ -~}' :.·· ,'·,··~L:i:?" f.~ 
- .. <~~.::, ,¢ _,. 

1-'I: _,,_-

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

, 'W.··· ""- .... 
~~..,... ·' -:-:·.~_;t-,,:i";..;....:.. 
"'o/' ~- ~.V.!:.O~:c-:- .-

.... :::·;~.r ... · 
--:'.,--==.'.'.J!'-"" 

~r.\. (Ji ·:r1 ~ 
~-i~. 
-;/· 

8/27/99 

$476.00 

$1601.00** 
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page 2 

-: 

RIGGERS AND EQUIRMt;~t COST FOR MODEL 710 PROJECT 

MACHINE 

OKUMA L T15MY 

OKUMA LB300 

OKUMA CROWN-V 

OKUMA CROWN-V 

TACO BRAZE 

CHILLER (TACO) 

INDUCTION UNIT 

CHILLER (INDUCT.) 

G&L D-8 CMM 

EDDY CURRENT TESTER 

TOTAL COST 

CONTRACTED ~i~a~li\K LIFT I SKATES I EMPLOYEE LABOR I SUBTOTAL 

$288.00 ".'iF"" f ~4 $11~:00 
..... .-. ~-;._ 

$40.00 N/A 

$288.00 

$288.00 

$288.00 

N/A 

N/A 

N/A 

N/A 

N/A 

$1, 152.00 

_1·.-.'.·?~~~~>'" 

.~''f)f;$140.0.0 $40.00 N/A 

. •""-' ; ·.::::./~~~~:?? ,_: ::.:;-;.' 
"·""'".$140 oo ··. '· I $40 oo :f~i-'-'" .. ?:~ . N/A 
-..;:;;_.:::.. .-'f~ 

t;~~M\P~;yi . L S4o.oo N/A 
.• -N~'"~<). _. .. .- -::~"-,_ .... • ".,., .. 

''ifl·/.·;A:'< fr~ N/A .... . ."" ~- '·',.. ., ,- '.',-,. ,_ .. ·. TWO MEN 4 HOURS 
-~:.·:.:,;. ":-...... \~_.,·;·, 

~~ y_ .. ,.,.;.~/A TWO MEN 4 HOURS 

·1·~·~· 
NI A':;<~·;;::.· ""::§?"N/A TWO MEN 4 HOURS 

i(F. ·-'~~:;.,j·o 

N/A @r/i·~<~;; '~.;~t,, I TWO MEN 4 HOURS 
~ . 

NIA .. ,,:.¢-;1Vf#';<R:!~t TWO MEN 4 HOURS 

(INFORMATION NOT AVAILABLE 1\[i}JlfSTIME) 

$560.00 
-- - -:':':"':.">:'- -· -:"":.-i.-<t.....:I"" 

"'o/' ~- ~.V.!:.O~:c-:- .-
.... :::·;~.r ... · 

--:'.,--==.'.'.J!'-"-

~r.\. (Ji 
''fl~ 

~-i~. 

"'/· 

$468.00 

$468.00 

$468.00 

$468.00 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

B/27/99 
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Remington Arms Co. Inc. 

MACHINE LT 15 MY 

ELECTRICAL 

CONDUIT $102.00 

TRANSFORMEF $1,310.00 

DISCONECTS $970.00 

FUSES $125.20 

WIRE $297.00 

FITTINGS $250.00 

PLUMBING 

PIPE l $134.40 

REGULATOR I $133.82 

VALVES I $45.00 

FITTINGS I $50.00 

EQUIPMENT 

GENIBOOM $156.60 

SCISSIOR LIFT $77.80 

SUBTOTAL $3,651.82 

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

..,f .. ~;~.::~· ... ,, <~;~~<;. 
,.t::.J:J~"' ·.,:,;.,:, 

,.&;.'-" ~~~ 
.~,,- l.I"': 

1~~ .ff· 
~..... -~ 
<~~~ ... -. ... , -

"'!•il-·-r.:.s..c: 
--··:-:;;;:;!: ~mf:-}~~:...:---. 

.. ~·- '""l'!J-:=:o.. 
1"'1L.o.;.I'" :.:.:':.:. 

page3 

CO~T FOf{~ACHINE INSTALLATION 

LB 300 I ci~f~Y1:~&J0WN-V ITACO BRAZEi CHILLER I INDUC. UNIT I CHILLER 

$102.00 

$720.00 

$315.00 

$48.00 

$105.60 

$250.00 

$134.40 

$133.82 

$45.00 

$50.00 

$156.60 

$77.80 

$2,138.22 

''='•·' 
-~··-· ....... 

$102.0Q!';{ . ~'~crtoo $68.40 $68.40 
·_,_..:-",..;.-·. 

,,$7tiJ1)~} $720.00· NIA N/A 
·~~ :-:;:::- ·~-r;:._ 

$315.00 

$48.00 

$105.60 

$250.00 

$134.40 

$133.82 

$45.00 

$50.00 

$156.60 

$77.80 

$2,138.22 

$31 .• 4>0 ~} ; $275.00 
,r ·;·:>. 

$4~.'°,0i~7~:. ,,,. _$13.50 
'"-:,i:;'- _ _::,·_,,.,. 

·:' .-;..','!I: :•.:~. 

$1QMO.F- -'~. $~3.84 
........ 

$ft°?5.00 $25Ct00 
,;,-..,., ···-

·:_'l~~'"..:,."" ....__, ... _"i:_,-:.{;.1 
--=~d:".~·-;~--.~=-· 

.:·..:--

$134.4Qjti'-<(!{134:l~o 

$133.82 -:¥l stk.8~-~ 
$45.00 

'···"";.: ,,•,•.:.:-!:.,: 
..... .,,. ·l-:.o!':~,." ... ""''"" 

,, - c._A-1:.·.;_olt;1f' 
~··-_..-"1. ~~-

,,.,,. 

$435.00 

$30.75 

$24.96 

$175.00 

NIA 

NIA 

NIA 

$50.00 S5o:li9_-./'fft'i· NIA 

$156.60 

$77.80 

$2,138.22 

,-,y:-,:.:,-= ... -,-,1· 
~~·::_,,_..,. 

$156 6~---~ ~ _,_., .. :·;.~;!.-· 
• .. ;;•· 

$77.80 
-~·~=~-

$1,193.36~~ 

·-.~~~~ .. 
_,;.,;-.'-"_~. 

11~~~~60 

$lli'B0 
,,.~,.:-> 

_$~~~.~-t .. 
.... :. ..... ~ ~· .;. •.. '.·· .'.· - :·,>T: 

$68.40 $68.40 

NIA NIA 

$250.00 $435.00 

$13.50 $30.75 

$24.96 $24.96 

$175.00 $175.00 

NIA NIA 

NIA NIA 

N/A NIA 

NIA NIA 

$156.60 $156.60 

$77.80 $77.80 

$766.26 $968.51 

TOTAL COST 
,,~t;f,· ........ _.,. 

~:.-"".: :-,...' ... ~ ·..:r~.o;:,.,,:r. 

~<w ~- ::.¥/if~~,_..., ... 
..;i:,ti-it==~I_.. 
c" . i:Ji 
~~L '.A 

~-f]:. 

8/30/99 

D-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:f,3'963.12 
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Remington Arms ctdilPany, Inc 

ID 

1 

10 

11 

14 

15 

16 

19 

24 

25 

0 

ma 

g 
g 

ID 

ID 

Task Name 
Modol 710 Critical Testing & Paths 

Barrel Testing· 4140 Material Strength 

Cut-off Samples to E'town 

Samples to Induction Heat Treat 

F atrgue Test 1n E'town 

Barrel Toating • 4140 & Rom Spec 155 ·Accuracy 

Drill, Ream & Rifle 155 Barrels 

Rifle 4140 Barrois 

Stress Reheve Barrels 

Turn Barrels 

Chamber and Machine Hub 

Test Press Fhr:ture 

Bolt Head Testing 

Second Trip to Okuma 

Bolt Sody Brazing Machine Testlna 

Non-Destructive Inspection of Barrels 

d-.. ~~~~~~~~<; . . n·..-· ·.,::-:-.?~. 

~·· ~.~ 
~,~ ;;'.;:· 
L•:.;.:,. <~;It 

:·:gf.,, -~=-.. Model 710 Cr1t1ca1 Testing & Paths Mayfield Plant 

"<!•-~;F;$ ~~l~~-:.start 
,;~days j Tti~;l.0/28199 

. ·r.;·· ""':~."'". 

~t~ 11 days 

I;~~~~~-~ 
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Model 710 Engineering Trials Report 

Summary 

Engineering trials were conducted on three components of the Model 710 from October 11, 1999 to 

October 22, 1999 in order to gain more accurate infonnation of too I 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-l5M Turning Center. Technical assistance was provided 

by Okuma America and Matthew Machinery out of Louisville, KY. 

The components machined on the L T-15 were: 

• 
• 
• 

Model 710 Receiver, Part No. 300340 

Model 710 Bolt Body, Part No. 300339 

Model 710 Barrel, Part No. 3053 15 
._Ji. 

\1} .. 
~:~~;\ ~--\:ti 

As a result of these machining tests important information was gathered on the best meth~to i\ · ,'::(, ·\~~. 8 _, . 

manufacture these componen~s and t~e cost a~sociated with e~ch: This in~~rmati,o~,~~t1~be'~~d to ~P.da.~M~. ·~~;--r!>~t"1 

~nd refine the Model 710 i::oJect Estimate pr~or to final sub~1ss1~n. Add1~1o~t!Hy1~~~veral opWi:tunJ,~~!irto -~~f.~ .:,~.-' 
IIllprove the manufacturab1hty of the 710 design have been identified as a;t1;sU:lt oftese macJli1mgJtt1als. ~. 

The results of the trials to date are given below. ··1t ':h ·~h }:f 
' :~'.. ·:•0!~~k., ·~:~~' 't:.~_;:·~.:-- ·;~, "· 

Model 710 Receiver 
<r;.~i,,/ .. ",'· ~~\-~,.~\~;~~~.~_L.·:. > 

'.~··:~~ '4;;!1;~. ;,·; ·:· .• ~ ,. J Jii 

-... ~,;r~.:>·-~,. \);~~, =;~~~i.-:)f, ... !!=.. ~=~~-

There were numer?us ~iffic~lti~~fl ~fhining ih~,ret~frer. ;\l}J~~tift~s could be machined, alt~ough . 

some were appr?x1ma.t!Q~~~f cu~!~mch:i,~t to the ~del-~'specs, because the LT-15M available did 

not have a Y -ax!s op1?1\:: ~~!. '. :. ,DI , •. 
:~~)- \:~j. .. •f ·,.~~·. ~~~ ,.~ -~~wr 

The pr.ol.?lems e®.ouri~1taWi~e: +, '~t;/)' 
"! .... _.;...,,. :. • ,_,.,... "!_-::' ' 

~}::;;;,;,·.~ '.J\Bori~g the I.D. oftlie receiver due to vibration in the boring bar. This was due to the 

.,-;>;;~~~i,•,.. l~t · \;_1,, ~ft tfii,the ratio of the depth of the receiver that needed to be bored vs. the boring bar 

':~ .. : .. '~.f1 ' • ',\:~J.~.,·, ~f,~'-- ''1i#J\!net~r was excessively large. When that ratio exceeds 6: l stock tooling begins to 

·•··"~ . • .c •'. .. ;• b'ccomc ineffective at damping out vibration caused by cutting forces (the ratio for this 

,; 
~.~_.if'_,.,_ ~~~· ~~-,· i~~ ,;, operation is about 8: 1). Exacerbating this situation was the fact that the tubing being 
. ~ ~~ t. . ~!~~ ·• 
' ~~. .~ (·· machined was not to the O.D. & I.D. dimensions planned to be used in production. The 

~~~' .~~ '-0;'.m· . .,-,:Y·' closest stock size was used for these trials, but the closest stock material required 

'~~'·._ "w· removing app. 0.100 in. of material from the I.D. to get it to size. Several different 

~~~~~~d~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 TiAIN coated tools are 

necessary to ensure long tool life. Indexable insert endmills may be an option for 
roughing cuts. The inserts tend to have good chip breaking abilities and arc coated. 
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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 (100% 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' Jong 
bar, this will result in 8 pcs per bar, and a per piece material cost of $2.178 vs. an 
estimated cost of$1.76. NOTE: The initial estimate did not calculate material cost , 
based on DOM material, which will be necessary to use to help eliminate l.D. boring .:~~~ 
problem. Re-calculatin~ the initial estimate ~aterial cost ~or a 12' bar with ~~~1 . :·:~~ 
remnant at the DOM pnce of $3.52 per foot yields a material cost o{~2.028 ~r·p~~· ·~~~. 83 . 

not $1.76 ,.'.A•~;)i:0~! \~~< ;i:, '")~!~~h; ·,~t~f~i}>' 
More detailed information is given in Appendix A. ·;:~; ;'·· ·:~~i- ·~~(., i~i .. ·~i:t.: ,., 

..... '1.i, \~. ·~~~ .i~ 
The materia! used was pl~in low car~n tubing, l.437" 0:!?~:,W~tnJ~~'tr th~;Cj< wall. i~~ce a biltifelder 
was not available, the tubmg was cut mto 32" lengt~~~~wJ\.fch y1e1a,~ ;,i;~~l~~bar. -!;) 

.-.. .-' ·. c. ··;::(..(r::Ji;~ .. 

There is considerable opportunity to de~!e~~qo,ling:~?.st~'te~ting~J}idexabtMfusert end mills for roughing 
the magazine well cut and ejection p~i&t. ThiS\~ool#tt'inust be test{:\<i! to see how it performs, though. If 
it works this style of end m,~l! w4"Jd ri!i>Iace one e#;t nilµ~ c~iypl~y, with an approximate savings of 

between $.30 and $;~gw:tfurt. ·~.eff'e¢,t;5 on cyc~~;timii:~416t known as of yet. 
. ~- : ·: ::~~ - ~=~~-. : · .. ::.: .)~/j~' 

The machine us¢<:' fo~m_ie}:~iver,'lhl? O~;iff-15M, seems well suited for machining this component 
com~. The d'p~ion!iiWciuired to n'iaXimiie the machine's efficiency still require more research and more 

"''*!pfonli~~h'fr~nrmach~g results. ·some the problems encountered, like the formation of long stringy 
.fi9'"''<''cn\~~ art;~·wh·'-,, ·.~,e 1.q::has to. be bored ~ut, will d~ctate what kind of bar feeder is purchased and how 
·~~r lonitt.Jie (#r stoc , .. , _ be. As thmg stand nght now, 1f the I.D. has to be machmed, then the bar stock 

'.;)f''l;ri~~~~· ;~~' le~1! ·";wiI\pe limite~ to a?out 5' max, and a magaz~e bar feeder will need to be uti~ized. Oth~rwise the 
. , ~~l~ chi > ormed by bormg will become too compacted m a longer tube length and will mterfere with 

j~\ . 4~~"-~ ,. ing. According to the bar feeder manufacturer normally used by Okuma, LNS, the smaller 

~~~- J~~ "'"-'' .'ifl~gazine bar feed syst~m can be modified to provide through the spindle coolant or an air blast to clear 
.,~J~.·. ,4~!' chips out, but those options can't be put on a longer bar feeder. 

'~~~~t'*'' 
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./l.D. concentricity to at or below 0.01. This concentricity 
would eliminate the l.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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Model 710 Bolt Body 

There were few problems encountered in machining the bolt body. All features could be machined. The 

only trouble encountered was with chips packing in the 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 LT-I 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 1.959 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 o1jf~~- '\:~~ 
piece (12 ft.) bar) , '·"; <: · ::(, .,:~o. 8.:5 . 

• Material Cost: Remnant length app. 4" (same as original ~~~mirte)."tWith a ~1 Ia.µ~~:~~ ·~~S-·t~!_:;~t"' 
bar.' this will result in 10 pcs per bar, and a per piece.~m~¢i'~:fost of~t74 v~;~~nr ~.,~(:~ .,,,~-· 
estimated cost of$0.74. \tl· ~~~'- j~;, ·::,\ 

·~~. T· ·i~ d. 

For more detailed information see Appendix A. .·-•'·.~ .. )'.• ·:<j~~~\~;e,'.. \;i~, "'°(:•:·;:·~.:··· -~~' ."' 
·' -:...,t·~ ... - ~~"" '-:~-~--: .t.;=;,_ ~.-

The ma~erial used w~s plain low ~arbon tu~~,f,'g: 0.15.'-;'.··o.D:)~.i~~ a .:r~·"ili.it~~ttlL Since a bar feeder was 

not available, the tubmg was cut mto _3,~:~Jen~-,w~l};,yttikted 5 p~,per bar: 
-;~~ ·-~~."~: ···~t. ·:~f_.~- ·:1:1:' ~,~'( 
.. "" ~L,~~.-.·.. ,'i;;. . ..J..:.<L-;-;~ 

;,' .,, ,rt - .,,,:_.·· .• '· ,.,.. •, ... • 
.\.~ ~ ~ ,' -~~i;*}F···~ 

Model 710 Barrel~/ii1W" ·~~;. "!'; ··~ ••" 
''~' '·~~' A· ~'.f:·. . h~ , , , '.~~~)! 

Ther~?-.Yere few:Pt,obll®.~IA'fuachiri~ thf~:ifu~l chamber area. The features machined were the chamber, 

count~,,.J>olt'tfuad ~~~arance cuts:and takedown screw holes. The machine available for use at Okuma 

;.i~~~;;~~(li~p.ot,ke!~·¥.:·.~~ op~Wn; therefore the recoil Jug slot ~ou~d not be machined. It should be noted here 

.~~f thatiµie ~chmti:;a~ifed IB run the barrel chamber operation 1s an LB-300 MY lathe. The LT- l 5M was 

;~if~~:;~~~~· 't~' use4lf si~~late thYs"machine, as Okuma did not have an LB-300 available for use. 

j'~ 1~h~~. l}i~~;imar;,"difficulty encountered was machining the 0.925 X .325 wide undercut. The tooling initially 

-~~~ )~~ ···,::~:d{osen, a grooving boring bar, ended up being too marginal to be used. The bar tended to rub in the 

'~~'-, ,di counterbore when cutting to full depth. Several modifications to the boring bar head were tried; enough 

~~~~~~d~F clearance was added for the bar to clear the counterbore, but it made the head too weak and it would break 

after 5 or so pcs. As 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 find a standard bar that will suit this operation. None have been found to date. 

There was some chatter encountered initially in the cutting of the bolt head relief cuts (the "ears"). Feeds 

& speeds were modified to eliminate this problem; this resulted in the addition of app. 30 seconds to the 

cycle time. Different tooling choices will help in speeding up this operation. 

The 4140 barrel material used in this runoff is not heat treated at this point in the barrel process, 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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Model 710 Engineering Trials Report 

Model 710 Barrel (cont'd) 

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

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

• Variable Tooling Cost: $3 .039 per part vs. an estimated cost of $2.762, due 
primarily to decreased life in the rough and finish reamers 

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

• Material Cost: Not applicable for this operation . " .=:;,i.:c. 
~:~}. . 

For more detailed information see Appendix A. . ·;~.. ~.-,'..·····. 
~~·~~~I ' .. -~ .~~.· -~ ,.,·" ·--~L Cl oz: r_.:::-' '. ,..., ~J 

conc/usiuns ,,, ,,,,r-~['' '~lh !?''~~1~:i1~;r""1'' 
As a result of these trials, the following conclusions could be fort_lfu1ated: ~1', T\~ ';g~ $} 

~ .,-._-·~~1 . :_:,~~~i '.~:. ~ ~:;-\ '·t > ~(p 

• The total labor run-rate for the ModeL7.}0~p;~ject in~i~;~~~~ '.~§from t~~original estimate. 

This does not match the total.,i!l,t.;,r.ease·!l~t her\lJtQe totaj)ncreas~~ported up to this point 
amounts to an increase .Q.£r/ft7f:'i~ thti:P.t~CN's ofl'llll}\~g barrels up to the point where they 
were ready for the,t1;ials'mJier info~ti<ib;on cyclt). tiµIes'were gathered. This resulted in no 

change in/'.W~~tes~:£9,r tht'.garrel ~~nq~ffll}'~~rifle operations, and a~ increase. of app . 
. 03 to ~~-:tttfu opera~~n. M:i. add1t1~~~I tumBig pass was added to the turnmg operation. 

~<~ ~.::~~~ .... ~t I·~~~'-, • ~i~. ',"/ -~ ~~~?" 
"'" .. • Tli'~t~ota~w~able toollt)g co~J~m6~eased by a total of $0.72 from the original estimate. This 
'\]t';;b,,dotfs\not ~tch the totaUncrease list here (the total increase reported up to this point amounts 

,~~~;;:~W',·,:,,. ·l~t ',!>!~: ·· er~~ ~f$0.829): In the ~rocess of~ing barrels u~ to the point where the~ were 
~~f '~~~ 'ft. r . . the'tnals other mformat1on on tool lives and cycle times were gathered. This 

, · ;;f ~~~. ·r:. result~ 'in a tooling cost reduction of$0.l09 for the barrel gundrill, ream, rifle, and tum 

i '.~t' s-.~~j~. ~~~~ .. ,a1 <\:,. operations. 

'~~ .~~ <c~.;~~ .. .;;;~?~'' • The total material cost for the Model 710 project should increase by app. $0.44, due primarily 

··;~~'· .~~! to the increase in the receiver cost. 
~~~~~~d~7,;• 

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

• 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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Appendix A: 

Tooling Cost Comparison - Estimate vs. Runoff 
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Chamber Complete S:, 

Machine Complete 

.. 
11flitial Tooling Revised Tooling Cost 
J)!=ost Estimate based on Runoff Data (per 

Coer oart) oart) '=' ~ 

~,$'."=Jh~,( 0.927 $ 1.433 

~$ -~~~---~· 0.119 $ 0.176 
-~··' 0.386 $ 0.202 
~·$. '.~ ,0].'o:::·· 0.072 $ 0.091 
.:$;.c. ,.,,::".,2.762 $ 3.039 
$, .. "''~t',.F~ ''l):,240 $ 0.285 

~=-' ·zjl:f otaLChange-Variable Tooling 
--· 

........ ;·~:'.:.. 
. · r.~~i~~:~~=-·· 

,~,;~~}:~~~~;.~ .. . ..::~=/)• 
. ~==~~·:.::-;."'!I: .~'j..': ....... ·,~~ ... · .. - · .. ~~ . 

··-~~~1~-~~._.- ·-.- ..- r .. :·-.-~-". 
=:~~-, ~-·:::-; 

,..,_:_ ~ i".!i: 

-~i!·--.. .-.-~--·~fr~/ 
"C·~~·-?l~-!:G-i-:~~·*' ·' ":·,:··~ .. ,~ 

' ... ~.,-.:~{!~) . :-·-- -:~~~ 
:::.~t::~~-,_.·: .. ·~::· ·=.-t:-:.. 

1 ~tr~ .::,,_"".i"::.. \~.;:. 
'~\":r ·~->;-, -~~~ 

':~~-~- ··:)t 
~ ;... .. ·-

--~~ .... '~~~)~)·~ 
•••. .,..·.~:· .·• .. ~-'·'";,S!,_'f 

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

;-:.~~-. .. . ,.<,_, .. , 
..... '.:;..!" --1ro-.:.·'!':J-.1 

_g:-· -- ~· .. ~r,::~~ ... ~-- .. 
.. "?":~;....::·· .. -~~~--·- ..... ~ 

~~~_::-i··. ·--~~~'.~:.. 
'·"·: .. 

".,.,,=.c·;~·ffl~r!!';:R;t~?b 
• .. :;·· 

.;-~~J: 
...... ~.;_;,;rtY_.. ...... 

• • .:-.:.'- ~ ~:,':'.=: L '-"' 

·u•~=·..;.:,.;.:F·---
~J;! ........... 

... _ .. , ,, , ......... , ......... _ 
~!~~.;..;>'-~~ .~ J, ~: .. ,· ... -~L~f.~ 

- .... ?:\ --?·,· 
-.-'i: ,,-
":-:"-~::_ .: ..... --~· 

·.:::J..;::;· 
,'W,.··· _,· ....... 

Change in$ 
[Note: () favorable] 

$ 0.506 

$ 0.056 
$ (0.184) 
$ 0.020 
$ 0.277 
$ 0.046 

$ 0.720 

:7:=~...,... .... ,.:.;· .. :;:-.z .. ::-:.=--

Summary 

w __,.- ~--~~-.Ci~;to=-··· 
_ . ..,-;.::;~ .. 1 ... -

~~[":~~-f.J. 

'~~,~-~ 
·z. 

Model 710 

% Change 

55% 
47% 
-48% 
27% 
10% 
19% 
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Remington Arms Company 
Confidential 

Operation 

MILL FIRE CONTROL SLOT, 
FINISH MILL MAGAZINE BOX 

SLOT 

ROUGH MILL MAGAZINE BOX 

Tool Name 

15164 Carbide 
Endmill, 3-fiute 

SLOT.MILL RECEIVER TOP TANGI 314 Carbide Endmill I 
RADIUS CUT 

CENTER DRILL FOR .265 
CLEARANCE HOLE,SCOPE 3/8 NC Spot Dnll 

SCREW HOLES 

DRILL .265 CLEARANCE HOLE 17/64 Carbide Drill 

ROUGH MILL EJECTION 
PORT.FINISH MILL EJECTION 1/2 Carbide Endmill 
PORT ,MILL SOLT STOP FLAT 

Special 3/4 Endmill 
MILL EJECTION PORT MOUTH wl .625 Spherical I 

Radius 

MILL BOLT HANDLE 3/8 Carbide Endmill 
CAM/CLEARANCE CUT 

TAP DRILL FOR SCOPE SCREW #30 Drill 
HOLES 

TAP #6·48 SCOPE SCREW #6-48 NS·2 Tap 
HOLES 

DRILL .279 HOLE 7.1mmDrill 

COUNTERBORE 1.227 Insert 

CUT-OFF Insert 

11/3/99 

Cost per 
tool 

$10.05 

$72.34 

$13.95 

$17.77 

$25.59 

$133.85 

$15.97 

$0.66 

$14.25 

$18.80 

$12.00 

$10.16 

...,.:;~~·''.lo 

..,f .. ~:J.::~"_..,,,~--~~o.;. 
~.t::.J:J~"' '·:=::-:-::, 

;::~J ~~~ 
.~,,- l.I"': 
:i~ ;.;:~. 

"W:.., §1boLING COST COMPARISON· ESTIMATE VS. RUNOFF Model 710 

<~~~ ... -. ... , -
"!•_i!;~f~,"£ 

225 

250 

450 

500 

400 

500 

225 

250 

750 

500 

500 

250 

TOTAL COST 
PER PART 

(ESTIMATE) 

~-=~:~'.-

~1~~/i 

$0.036 

$0.064 

$0.268 

$0.071 

$0.003 

$0,019 

$0.038 

$0.024 

$0.041 

$0.927 

New Tooling and Costs based on Engineering Runoff Observations 

Tool Name 

.320 3-flute TiCN coaled Carbide 
Endmill, Garr Tool EDP#12204 

(21/64 or .328), Modified std 

,,•,•.:.:-!:,: 

ti&~~~}ii:.J nil?~' 
"K" (.281) Ii$$ Screw_~chine 

$33.01 

$133.85 

$26.12 

$0.66 

$14.25 

Length Drill, MSC ~~92107;'<.:d. $2.32 
Cleveland T~st) .. •. /i~~·_,,. 

lns~:JB::~.~j'"'" k_,;'.$12.00 

Ins;;( '·$\0.16 
_,;.,;-.'-"_~ . 

• -.->"..:·:..:".:.:··-· 
. .,---.::.~;;(~·';~~ ~· .. 

·._::t:i -:i-.-~--.~:"":-:--·· 
• .. ;;•· 

-;-:":: :~~: 
,_..;:;~,;.A:.-·~· 

.. .:-.:.'-~·~;:-_.:-=-·· 
-~·~;~;.~~-----
~~.,r....y-

Tool Life 

500 

225 

250 

750 

250 

500 

250 

TOTAL COST 
PER PART 

(REVISED PER 
RUNOFF 

RESULTS 

Cost/Part 

$0.147 

$0.268 

$0.116 

$0.003 

$0.019 
-
$0.009 

$0.024 

$0.041 

$1.433 

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 plus 20% 
Tool life lowered based on uncertainty 

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

rice plus 20% 
was 318 carbide spot drill; however, 
performance at run-off resulted in 

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

Was 17/64 Carbide 3-flule; change made 
based on run-off experience " 

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

rice plus 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 114" emill at 

225 pt/tool 

based on 597 barrels job 

based on 597 barrel job 

Was 7.1mm carbide; change made 
based on runoff experience 

TL BASED ON 597 CUTOFF AND 
CROWN OPERATION 

Other recommendatfons:, .·., ,., .. ,. 
1). May want to try inserted endriii!frcif.f~gRliig'·3)~t 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) 

12). May want to add a small face mill to cU't!ciPii'iing and bolt stop flat. This would create better finish, and allow us lo buy 

I

an LT-15 w/o the Y-axis option. Looking .~,!Sandvik c.oL()~ill 200 or similar. This uses three round carbide inserts and is 

commonly used in the mold and die in~ for mjllii;ig;Jililllours. 
~ .-:.-;:);/;:o~:i-:----

~:.ti-Jr::!J-'' 
\~'.· i::ii 
''i'L '..i 

~-i-r:. ·::;:. Receiver Tool Cost Comparison Page 2 of 8 
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Remington Anms Company 
Confidential 

Operation 

SPOT FACE FOR .250 C·DATUM 
HOLE.FINISH MILL CAM CUT 

SPOT DRILL .250 C-DATUM 
HOLE.SPOT DRILL .250 SOLT 

HANDLE PIN HOLE 

DRILL .250 C·DATUM HOLE.DRILi 
.250 SOLT HANDLE PIN HOLE 

MILL .125R SLOTS 

TURN FIRING PIN HEAD 
RETAINING GROOVE 

CUT-OFF 

NOTES: 

............. -
,..:f .. ~~~~~~~~~<;. 

,.t::.J:J~"' ·.,:,;.,:, 

*~-- t~~ 
~~~ ,&.'.;· 
01 .d.4 
":\.il!ki ...:.::., 

<~~~ ... -. ... , -
"!•_i!;~f~,"£ 

~mf:-}~~:...:---. 
.. ~·- '""l'!J-:=:o. . 

.• 1;:,.~ TOOLll\l.G:,COST COMPARISON· ESTIMATE VS. RUNOFF 
•o:-.··- -..-L.,. 

~~~! ~~ 

\~~. ,;j~~.rw. 
~~~~~~t ... : 

- 11---,.,; . .,. ..... ,....::~::-:-~." 
-·:~~~-~J:~~·:.'."';f{ 

_, .. ~·:-:~;:-1"' .~~-.;.· 
"'·-'"':.'''···' .. ..,., 

''='•·' 
~-;s'.··--

Initial Estimate of Tooling Cost and Life !!ff'" . . 
.-'~I > •• JI•,•.·. 

Tool Name 
Cost per Tool Life 

tool (Darts/tool 

5/32 ENDMILL $7.99 250 I $0.032 

3/8 NC Spot Drill I $13.95 I 450 I $0.031 

.250 CARBIDE I $16.33 I 250 I $0.065 
DRILL 

3/16 CARBIDE 
ENDMILL.4 FLUTE I $6.82 I 225 I $0.030 

KC 720 INSERT $10.16 250 $0.041 

Insert $10.16 250 $0.041 

TOTAL COST 
PER PART I $0.240 

(ESTIMATE) 

. '-~~ 
New Tooling and Costs based on Engineering Runoff Observations 

Tool Name 
Cost per J Tool Life 

tool (parts/tool 

t,;i11e S~e Endmill, TiCN coated, 

'"'° Garr EDP# 51114 
$11.47 

.~ ... ;·:>._ 
_:1.-1\_ .. _-..,:r· 

,~(!f'IN'Coated Carbide Center Drill, 

'"·" ·='''~r~_#3os1s4 
$18.20 

:i:t-L:.:;;,.-"~._.- ·-.· ,,. r,:_ ~: 

:~./4 Carbide 2-flut(;}:Qrill, TiCN coated, 

'~< Screw M~if?'1e Length 
$20.05 

--'~~~{i·~ 
Insert· .. ~ ... ··· . .-::.re.: 

~·-·_-_(~:;-·.. . ,,;?· $10.16 

...... .·::,:;·' 
J/f·' -,_.,/f,.tf::/ .. 

~.r;..;:_, .. _<-~':. ... . .. ) 
~~f~·,-, ,. ·-.~~~~\ 

.,;.,;-.'-"_~-

_,_.,-. .,-::.,;.)f!r::-.:-::. 
. ..---.::.~;;(~·';'~ ~· --~;. 

Other recommend·atfons: ·.::'.' 

400 

600 

400 

250 

TOTAL COST 
PER PART 

(REVISED PER 
RUNOFF 

RESULTS 

Cost/Part 

$0.029 

$0.030 

$0.050 

$0.041 

$0.285 

~ost for Cut-off & Spot Drill were omitted from original estimate ·they are added here -;-:":: :~~: 
."l.'t-3-.~;;..;:.-· .... -

·~·~=~71~~~}: L'-J 

7!"....Y· 
• • . , ... , ' r ... -~ .. n··. 

~;-:~:i._..:).',;:,·:.:,r,o.·,·.·.L:-:!".;:-;,_-., 

·t~~.:.P:".·~~~~~- -· .. -.~ .. ~ 

1·'i: .• -
-~_;: __ •. -i.·--·-.~--

'.::..-7~:.:• 
,i;:.;.,:,.· 

~ei;.7 .. -~--~fji;.·: ... 
~ .-:.-;:):,:-';:-~:.-=---· 

..;i:,ti-it==~I_.. 

\~l ~ 
11/3/99 Bolt Body Tool Cost Comparison ~Ii-

Model 710 

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 

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 

Insert Broke at app. 90 pcs due to 
Insufficient chip evactualion Inside hole; 

can be overcome by tooling/coolant 
ootions 

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 112 of hammer endmill life 

Page 3 of 8 
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Remington Arms Company 
Confidential 
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-~·t} 
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_:;~-r.~~5:.0.-. 
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llnltial Estimate of Tooling Cost and Life and Costs based on Engineerina Runoff Observations 

Operation I Tool Name I Cost per Tool Life 
Cost/Part 

tool lruorts/tooll 

Gun Drill Drills $10.02 100 $0.100 

Gun Drill Bushinas $61.95 10,000 $0.006 
Gun Drill Gizmos $4.50 1,000 $0.005 

cut off saw blade $16.SO 2 000 $0.00S 

TOTAL COST 
PER PART I $0.119 

(ESTIMATE) 

t:!.QID.;. 
Average Regrind Cost Mistakenly placed in tool cost for gundrill 

11/3/99 

- L' <1_.rp,;~:f.<:>' 
"'~Si·_.,.,- Tool Name Cost per' Tool Life 

tool (parts/tool =~ -;-. 0 ... 

"•>-: 
· .. ~~ . 
~~~ .. $23.50 150 

$61.95 10000 
$4.50 1,000 
$16.80 2000 

·:·t:~ TOTAL COST 

~"' 
\::.::: PER PART 

(REVISED PERI 
RUNOFF 

·:.r;·" 
··:·~~ 

°:::;:;. 

RESULTS --:.;:.:. 
.. ~~£.)·~ t:">!; 

•••. ..,.~_·.·.'*-'·"~?,..;-
~·-·:-=-~·~...:- ' . .:--!:.-:-:· 
t· r:.~·~~;<;;:·' ~=--~.-. 

..... .;:...!•. ·-~ >.->{•.;-. ~J" 
''f""""" • ~;:::· (rii";'·-

,.;f~~~:~{.~~·::~ • .. '~-~:.i 
'·)~~~~-~:::-":~......-

~3·1·>'t:~rf.f·;,~;f~~;~\ 
.;-:~J: 

..... ~J·.:;_:~t1r: ~ 
•• ...,.:._~~;":".=: L'-"" 

,.·.·.:-¥.·.::~·---

~:;}-':$-"''' 

. . . .•.• '. r .. --~-.·~·-. 
~~:t~_-;;r~P..~~ -~ '· :.-· ·. -· .. ·Y:!" .::.~ 

. .. ,~c.::. .Q.'' 
,.'); ·•'.-
-,.,-.~·:, ....... -' ...... 

·-~:'!~---;· 
,_/_j:·" 

~~y , .. ;.;-.:~j;,:0:·"' 
""*'" .-:." ... ~/p~:i-o··· 

. ··.::·;~.1_... 
-.:" .. ~._,,_ ... 
,, .... 1.':11 

BBL Gundrill Cost Comparison 
'S'L '-'I 

~-i~
-,~~· 

Cost/Part 

$0.157 

$0.006 
$0.005 
$0.008 

$0.176 

Model 710 

Comments 

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

regrinds @$12 ea, 1 re-tip@ @$72, and1 
5 additional regrinds @$12 ea. 

Page 4 of a 
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Remington Arms Company 
Confidential 

Operation 

Ream 
Rifle 

NOTES: 

11/3/99 

rl"~~:...-:ie*':.-· .. 
n.f.}.·:/.::~"-'"·,<~·-~~o.: . 

. f.":ff.~·. "·:=:'=';;_ 
.JIA:,",• 1V-
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"W'" ·~DUNG COST COMPARISON - ESTIMATE VS. RUNOFF 
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""'i!:~b~ 
~W)\':~,11~~~ . 
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··~~~~--~~ ~~2Sf~; 

·.-:~~.:.:;=.•"!"tc'' 
- 11-'l·ii . -.:.~·..-::~::-:-~ .. 
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..!'~5f?::"'. _;.;::,~. ~~-;:--- • 
_:;~-r.~~5:.0.-. 

~-r.r-:--· ...... ~-...td~i.:=n· . 
. _, .. :-:~;~w~~·.... ·~l~~ 

'j;JJ"':f~·:'•" -~~);._ ~~:~~ 
·~-~~ ~i:~ 

.113";.. .,..,... 

"":-r::i'-

.<...:~.~<~> 
!-:)?;r;--=='"'"· 

Initial Estimate of Toollnti Cost and Life and Costs based on Entiineerlng 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 
•••. • =.: •. -~--

c • .t,i~{=~~l ·· ·.·~ ·::f, 
; ~,;..--= -;- (~ ·c -:·t:~ 

'~"":;-::.- y.::: 
":.r;·" °:::;:;. 

··:·~~ 

Costperl ToolLlfe 
tool (parts/tool 

$126.55 I 1000 
$300.00 I 4000 

TOTAL COST 
PER PART 

(REVISED PER 
RUNOFF 

RESULTS 

t:">!; .. ~~£.)·~ 
••c•"">.~_·.'.l;fi;:J•c~?,_.;-

~1-':.:-~·~..,:- I c.:-!:.-:-:· 

t· r:.~·~~,"<j:·' ~=--~--· 
..... .::-.,!•. ·-~ >.->{•.;-. ~J" 

''f""""" • ~;:::· (roi";"·-

,.~f~~~~{~~·::~ • .. t~:.~ 
"·)~~~~-~:::-':~ ....... 

~3·1·>'t:~rf.f·;,~;f~~;~\ 
.;-~~J: 

..... ~J·.:;c;~t5r: ~ 
•• ...,,:._~~;":'.=: LV 

,.·.·.:-¥.·.::~·---

~:/}-":$-"'"' 

• · ··- ·c '· r ... -~ .. ·~·-. 
~~:t~_-;;r~P..~~ -~ '· : ... ·. -· .. -Y:!" f.~ 

• •• <~c.:;, cQ.'" 
, ... , ·•'.-
-,.,-.~·:, ...... _-'-'"·. 

·.~:';~.--;· 

,_/_j:·" 
~~y ... ;.;-.:~j;.:0:·"'-
o/ ...,.- .. ,~/p~:to0··-

. ··.::·;~.J_r
-.:i .• ~·.:i,_ ... 
,, .... 1.':11 

'S'L '-'I 
BBL Ream, Rifle Cost Comparison ~-i~

-,~~· 

Cost/Part 

$0.13 
$0.08 

$0.202 

Model 710 

Comments 

Page 5 of 8 
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Remington Arms Company 
Confiden1ial 

Operation 

Rough Turn Barrel 

Finish Turn Barrel 

~ 

11/3/99 
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"{):.., ·~oLING COST COMPARISON - ESTIMATE VS. RUNOFF 
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~lf+ 
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·-~~·-"E~~ 

Initial Estimate of Tooling Cost and Life ;roollng and C::~!s based on Engineering Runoff Observations 

Cost per Tool Life 
Tool Name tool Coarts/toor I Cost/Part 
Kennametal $12 300 I$ CNMS432 
Kennametal $14.63 450 1$ 

DNMG432LF 

TOTAL COST 
PER PART I $0.072 
(ESTIMATE) 

.. ~ ~-·:·y;<:;t'<l~f;j\Jame Cost per' Tool Life 
tool (Darts/tool 

Kennametii}cNMS432 $9 
• .:-!.!i: 

'i_;i,, Kennam.eiitONMG432LF $14.63 
·~-.... ~ ~,~ .. ,.._._,.,_.,,;,,~' 

.' ~·.t·~.-~ 
.,-...:~--~~~) ·. -:r> 

;;~r<~{~.:·:·;-~t· ~J~ 
I~~;°"~ ~~::,. --:...:·· 
'~g~. ·~-=-;·, ~ :.;... ,. 
'=t=~-~. ··:·~j: 

.... ·.~;.: 
~~ .. ~:E..1·~ 

... , .... _·<::·'*" ... '';.::"?'",_,\-' 
, .. -.::~ · . .,,, .... ' ~, ... ~~- -:-:· 

-<•:.• 
;-:.~> ... <:--,·: 

.J.f't. _, ... · .. :~-::;~~,.tt:'-.1 . 
,.;t=~:..~~~~>=<-·'. -.~.~:,~ 
"%:-~:-'l~..-1'. ·;~1.~~ .. 

. -;:_·:. 
~~·~r~::f~ 

_,_.;:-.,;.:.;;.: ·r,-·•c-' . 

. ..--.:··.~·[!~-\~~ ,_.. -!, . 
~s-·~:'"~:-:''• .. -:.~~'.'!. 

-;-~~J 
..... ~ .. 1.:;);y.··.-.· 

•• ,,,,:._~~;":'.=: L'--' 

.... ,~:'~"'!¥~·--~ 
~y!'"........--

150 

450 

TOTAL COST 
PER PART 

(REVISED PER 
RUNOFF 

RESULTS 

. . . ··- ., ' . , ....... ~ ....... _ 

BBi Turn Cost Comparison 

%~~~-;:!~~~~~ ', ~ .. · ,· --~:;t7 
,'j, ,_-
":<"._;.: ...... .-.---: 

·.~0~:.:;· 

'";W,.··· 
~~........ .• .,.::·.~tJt<-:·"' 
w -- -t.)'_(~))~-,,-..·--

.. ..,· .. ::;~.J"J'' 
"i' .• ~!.;I!•""" 

,,~'.' !JI 
''f'J; l.ol 

~·i~. 
·:{_. 

Cost/Part 

$ 0.059 

$ 0.033 

$0.091 

Model 710 

Comments 

Assumes two sides per insert 

Assumes four aides per Insert 
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Remil Arms Company 
Confidential 

lnltlal Estimate of Toolin 

Operation Tool Name 

Face Breech End of Barrel Insert 

Rough C'Bore ta .833 Depth 
!PILOTED CARBIDE 
STEP CORE DRILL 

Core Drill Chamber Body 
I 27/64 Carbide 3· 

flute Drill 

PILOTED ROUGH 
Rough Ream Chamber & Cut .0251 CHAMBER 

Chamber Mouth Radius REAMER 

PILOTED FINISH 

Finish Ream Chamber Complete I CHAMBER 
REAMER 

Finish Countarbore .7045 dia., .70 FINISH C'BORE 

Diameter, and 45 degree chamfer TOOL 

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

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

Profile ENDMILL 

DEBUR LUG PROFILE CARBIDE BURR 

Spot Drill for Two Takedown Ser NIA 
Holes 

. 213 DIAMETER 

Endmill two Takedown Sere Holes, SPECIAL END MILL 

Endmill Recoil Lug Slot WI .015X45 
CHAMFER 

Tap 2 Takedown Screw Holes I 114-28 TAP 

11/3199 

Cost per 
tool 

$10.80 

$184.78 

NIA 

$185.20 

$185.20 

$172.33 

$106.25 

$17.00 

$12.50 

N/A 

$13.57 

$12.68 

I 

I 

..d .. ~~~~~~~~<;. 
~.t::.J:J~"' ·.,:,;.,:, 

ffi;i'" "(pOLING COST COMP, 

~~~ _HF 
)N - ESTIMATE VS. RUNOFF 

~'ti -~ 
New Toolina and Costs based on Enaineerlna Runoff Observations 

Cost per I Tool Life 
tool (Partsltool 

CostlPart 

Insert $10.80 I 1000 $0.011 

400 . ~~-$0:~~br.t 5/8 4-fiute Endmill w/ .03 corner I $61.60 I 200 I $0.308 
radius, Garr EDP#80390 

,·:--..-,-:>..T".I"' 

:-'"~:: ~- .: :~·. 

._.{:o",.-
...... '!'"-' 
~·.:o ~ 

NIA 'f!J~~;-;··· 27164 Carbide 3-flute Drill I $49.77 I 300 I $0.166 

·,-;-:.;. ..... 

300 $0.617 I $168.oo I 200 I $0.840 

,,;.;~.~<~> 

300 $0.617 
PILOTEt:i;FINISH CHAMBER 

. , .;{~?+'· :~AMER I $168.oo I 200 I $0.840 

,·,;, 

400 $0.431 Pilot~-~~~~~~~~~~~~~'.;;.'_7_, ~·· I $214.oo I 400 I $0.535 

200 I $0.531 lllllllll!llll (c.Ultlrig diam~Mf'.2}~[.656], shank I $39.85 I 200 I $0.199 

400 I $0.043 fa .. ~ v':~~~- "eo1#.i1~54'"'""~"· _Q,, I $15.61 I 400 I $0.039 

,,•,•.:.:-!:,: 
·l-:.o!':~,." ... """'"" 

2000 $0.006 q~~-~'(f~;,~ NIA NIA NIA 

NIA NIA 
#3 TiN Coated Carb~<J!!'Genter Dri_I,, $1

S 20 
Stores# :184 · ··:~' ', · 

600 $0.030 

•• -.::-r. • 

500 $0.027 .213 DIAMETER~~f~ND Mill' •• $13 57 
Wl.015X4'5CHAMFER {\ . I 250 I $0.054 

·,' Wf· 

750 $0.017 1/4-28 TAF,!,:_g::~'f!!\''-" ~\l68 750 I $0.017 

-;-:":: :~~: 
TOTAL COST 

TOTAL COST I • ,,.;:;~,;.A:.-·~· PER PART 

PER PART $2.762 -~·~;~7,t~·~;.·J~-· (REVISED PERI $3.039 
(ESTIMATE) 7!"....Y" RUNOFF 

RES1 11 TC'.' 

:-1~~;.~:~~g.:·~~~-· ·.~·~-~~zl?: """'~I I I 

Other recommendations: ·;:J., .. ,_ .• , •. 
·-.· •••• ·-1..--•• • 

·.:~.;:~· 
,i;:.:.,:,.· 

~ei;.7 .. -~--~fji;.·: ... 
~ .-:.-;:):,:-';:-~:.-=--·· 

..;i:.~if~J_.· 

\~L ~ 
Bbl Chamber Cost Comparison ~/}:. 

Model 710 

Comments 

No Chanoe 

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 fiat or 

something similar). May need to switch 

to coated endmill or an inserted drill 

Tool had some BUE on It on 93rd (last) 
pan. 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. 

Mia ht 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 
Counterbore tool worked well; speed 

might be low, as some BUE evident, but 
no major 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-fiute carbide endmiil 

with good results after 93 pcs; little wear 

visible. Switching to a 6-flute 114 endmill 

will likely result in decreased cycle time 
and extended life. 

Removed; added two passes to 1/4 
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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Component 
Constraint 
Opertaion 

Barrell Chamber 
Receiver Machine Complete 

Bolt Body Machine Complete 
Bolt HeadlMachine Face 

Bolt HandlelMachine Complete 

.......... ._._ 
...,..:•'f'1=~~-.. 

d.-°ljr:~~ .. , .• ,~--~~'; . 
. Jf~f"' ··:=:~~~-

er· ~.~ 
~~~ £:;· 

~;.;_,___ -rSSuNG COST COMPARISON - ESTIMATE VS. RUNOFF 
'"'!1 ,:i.·.~.:.-s..-: 

-~··=··~ ~m:~z~~'*:.e~. 
1::-..~·- '"'"ry~~ 

;rfconstraint ~i::lconstraint 
Constraint Machine :f~un Rat~ pe~,_· ~un Ra~e per 

"':'o'9R!!!!!t!.,q~"''' Machine 
""\j~_":J."!'11:'' _,..,. 

Capacity @ I % of Total Time I % of Capacity to I % of Capacity to I % of Capacity to 
80% needed to run Make 20,000 guns Make 40,000 guns Make 60,000 guns 

Efficiency each part per Year per Year per Year 

LB-300 Lathe 
LT-15 Turning Center 
LT-15 Turning Center 
VMC w/ Pallet Changer 
VMC w/ Pallet Changer 

o.o!r167 _.,/,.~c:~([J)9167 I 43,985 I 100% I 45% I 91% I 136% 
0.t(l0000°-' .{· '13265 30,396 75% 66% 132% 197% 
o.tJS265 .:,-'./0.13265 30,396 25% 66% 132% 197% 
0.01981 .+:· o.030.?-t I 131,276 I 65% I 15% I 30% I 46% 
o.01090,;;rr,:,::;v.;o:ror1 I 131,276 I 35% I 15% I 30% I 46% 

-=~~-r.~t_.;.;p-· 

.•.. ~..i:~f~P...- ·~4~. 
ef'::'Z_{.f._.:" ... ., -~~. ~~_;_,. 
·~-:<.;. .... - ,-!"--:.~. •'•"I 

Assumes: .'..9-°=; ~t~ 

enter to turn both receiver blanks and bolt body blanks 'fA ..-
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: ""''~_(!,\'.!J';'•-~-

11/3/99 

* 80% of theoretical machine run rate (parts per hour) X 21 hr/day ')iC 246 day~,J?:~f~~~r 
• r:,Y. ~ ·.-·::::.\~ ... ·,. • ·-;.~~ -; 

-.. ~~~'t::> . ·:-. :.:.. 
=:~~-, ~-·:::-; 

~~~ L .-~~~~ 
--=!'~!·.... -·.-~--~~.;.· 
'C·~~·-?l~-!:G-i·:~~·*' 

.... ' ! r . ~o 

. , ·.i.F~~~) · _. .... ·:S> 
, .. ,..,..,-., :•--; -; r~ 

:::.~t::~~-,_.·:. ·~:.·· ·=.-t:-:.. 
1 ~tr~ .::,,_"'.i"::.. \~.;:. 

':-)."· •.,-:-•. ·~:.:.-. 

Y~:-~. '\~1 -~ 
~ ;... - --

--~~ .• '~~~)~)·~ 
•• , . .,,_·r~:· .-•• ~..-··;.s!,_'f 

:::~ ·_...,, .. ' ~.;-~'::-'.' 
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..,f .. ~:J.::~" ... ,,,~·-~~o.;. 
,.t::.J:J~"' '·:=::>::, 

*~J t~~ 
~>~ ,&.'.;· 
01 .d.4 
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<~~~ ... -..... -
Make vs. Buy Analysis Mayfield Plant Remington Arms Company, Inc. 

"!•_i!;~f~,"£ . •'• -
~~r)~~~"'~:...::. - ---;;;;-. - ....... -. -

Origip;?f Revis6'dc Revised "Pink" Original Revised Rei ised "Pink" 
;:,c:;. 

ReceW:er Receiv~ Receiver Receiver Bolt Body Bolt Body Bolt Body Bolt Body 

9/1/9"!!"" . 10/2§l~· 11/10/99 710 9/1/99 10/25/99 11/10/99 710 

Run Time 0.0055" ~h.'tl'ci58 ' ••)'{). 0058 0.0627 0.0032 0.0033 0.0033 0.0087 
...... , .. ,-. _'."';,J - ·:. ,...,r:;~ ... , 

.. ~·:-:~!:-:-1"' L_-:o.• 

Material 1.76 ~~'.':, 2. Hh' 1.71 3.70 0.74 0.74 0.60 2.20 

Labor 0.06 O.Po .<;,;;::0~06 0.66 0.03 0.03 0.03 0.09 

Incremental Overhead 
.-'~I > • JI•,•. '"'-'"'" 

.=s-~· F-~~ :_>.;»-

Employee Benefits 58% 0.03 ·oo~ .. ._;:\~tP<rU.f_.4 0.38 0.02 0.02 0.02 0.05 

Tooling Costs 1.02. 1C43" ':".4.:-1.10' :'.0 1.41 0.24 0.29 0.29 0.11 

Deprciation 1.64 1.64 '.·~64 ·"'' 0.92 0.55 0.55 0.55 0.23 

Property Taxes (.008 of Fixed r~-"':·:>._ 

.:1.-...:::! ~\;::"':'"' 

Asset Costs) 0.18 0.18 A'''fO~J& . Q.14 0.09 0.09 0.09 0.06 

Electricity (estimated) 0.08 0.08 .. _. ·o.os <~~"'idi:98 0.04 0.04 0.04 0.04 

n 
0 
=' Hi 

--.~t~:i'.!~·:· -.. ,·,;, 
'.!'.-..' 

7,~ Totals 4.76 5.60 ~@.80 1.71 1.76 1.62 2.78 

Receiver ~.~\~1~i.;-:.::.'..·~~-i;_J Bolt Body Total 
.... 
p.. 
<D 
=' rt .... 
Pl 
I-' 

. .. -.... ·~:·;:'-. :.: •),,::.,. 

Net Change - Manufactured 
,,·~~:;-;v,- .-;.:,•, 

•"•'_.·.-.;.:,;....-:. ;(, 
•• ~~··"JJ· : ,. ,_ ~-· .""f:-;. 

Complete in-house vs. Purchase $ 2.51 t~lrlCrea5e '-···. $1.17 increase $ 3.67 :-..··. 

"Pink" version & perform secondaries 
7.;,\~, ·~'":~ -:.:~ 

1..:._=.' ·.: .. ~1 

--.~~~-- ·;: 
... .. • 1-..-·.r·-i."""1 

··'~·=-= 
,.,.-:.: .. :=· .... :;."".-'•·;:;.7y 

I 

C/l g. 
LJ. 

<D 
0 

~ rt .... 
I-' rt 
I-' 0 .... 
~ 'ti 

Ii 
Cll 0 

rt 
< <D 

0 
rt 

~ .... 
<D < a m 

~ 
.... 
:=' 0 

IQ Ii I-' 

~· .. _-.c: ".-..!- ...... ' ,.;-~: -:-'." 
,.... ;_:,.:...r 

Note: 1) Depreciation for receiver & bolt body based on 20,000 710s .l/"" .,;;.;,:~<\ 
2) Depreciation on Original & Revised Receiver & Bolt Body on $437,009t.~~ti\O'ei"('l.\~:\.15MY) 

allocated on Capacity Run Time (receiver 75% Bolt Body 25%) >r,;,':'w ·::}\ 

3) Depreciation on "Pink" Receiver based on $210000 (machine + fixtures) alloca~~.;°\f'!'2;\ 
88% to receiver .,~,, . .;:::·:~;!.';\'' ~· ::;b 

4) Depreciation on "Pin"" ~oil Body busE:d on 12% of $185,000 (machine+ rotary table) +100Yo of 

$25,000 in fixtures specific to bolt body . ,,,_,"'1,·~,}Fyr. 
~JJ!iJ.'7 ~~·. ---

• • . ··- ., ,. r ... -~ .. n·--
~~~;,;.:~~s·=',: .. :.,· .. ·:LZf?: 

New material prices for seamless tubing based on production quantities for 20,000 M/710's (t~,ceilref$2.76/ft & bolt body $1.18/ft.) 

New tooling cost for receiver based on additional work performed by Okuma }J;5 · 
Removed CMM cost from "pink" versions to make capital depreciation calculations consister~tP" ,· ,c-,.::#/·· 

~ .-:.-;;.;'.:',:-;;;~:.-=--· 
..,.:.ti-Jr:~J.' . 
\~'..· i::ii 
'<:;;;. \.ii 

Confidential Receiver & Bolt Body Make vs. Buy Analysis - 11:f~~99 11/10/99 

rt p.. I\) 

0 <D 00 
:=' Ii 00 



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 1.41825 I $ 261,654.00 $4,564 

1,A=s=s=u=m::::::!p=:ti::::o:::n~s!.: -----------------------...,..;.;··,!.;~',_, _:;''.::;:;~L,___~~·;,___·::...w~\',,,_,___·:~~-i;,1l 3 -~·· 
... . '"-~ _.;~;-:''!\ 

This tooling is based on a vertical machining center using 40 taper ho[Qer$: :' - ;;~< :~,. A'~,~~h, q )_,, .. · 

11/3/99 

Assume seamless tubing for blank stock that has been cut to le(l!l,th)arid @µnterb&~d. ;;{ · ;[:~: · 

Run-rate shown is at 80% efficiency ',t~. h '.¥,~, ii 

Using "Pink" version of purchased blank @~.w~each. Pri"Qe ffQitJ.Ke{lcMar Too!. 

* .320 Datum C Fire Contfpl S(~ 6 ''f ,,.. · '· 

*Bolt Stop Fa'~, D_r:ijl£oint/~nd .ID9 .. hf<Me 

Receiver & Bolt Body Make vs. Buy Analysis Page 11 
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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 

Dilil .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 

liQIES.;. 

Cutter Used I Cutter 
Dia. 

314 Carbide 
10

_
75001 

End Mill 
15/64 Carbide 

End Mill, 3 I o.23441 
fiute 

15/64 Carbide 
End Mill. 3 I o.23441 

fiute 

3/8 NC Spot I 0.3750 I 
Drill 

3/8 NC Spot I 0.37501 
Drill 

17/64 Drill I o.26561 

112 Carbide I 0 5000 I 
End Mill . 

112 Carb_ide I 0_50001 
End Mill 

Special 3/4 

I End Mill ""!' Io 7500 
.625 Spherical 

Nose 

#30 Drill Io. 1285 

#6148 NS-2 
0.1380 

Tap 
Carbide Burr 0.1875 

~'.ft~~~-Ii~·. 
-~4ft~;··-- . ~:'::\. j,,, j 

CNC Machine Complete 
'-..~>;':"L-..,-. ... , 

"!•_i!;~f~,"£ ~.:~)i'-:.;:-':".-~-
.. ~,-~_....,_ .. ~~~%. 

Cu.;';l~"" -,"Jk Rapid 
~,.. SF ;g 

Depth/l~n_gt 1Plf RPM IPM Cut Time Traverse 

h (
. 0 M ·---· (m1·n ) Tl 
in.(~~~,. _,;;i~,:- . me 

'"""=·'· 'f'' "' (min.) 

2.500 

0.188 

8.000 

0.188 

0.281 

0.218 

3.380 

6.750 

3.250 

0.872 

1.700 

14.750 

f!W:p;fl!i 1-:0101 12.83 I 0.195 I 0.03125 

;.:~ .. ··--

210.t~~:~~af~#~i, 20.53 
0.009 

210 I ~&r\'?:r~~~;53 I 0.390 
,..- • -.o:;o:..i~ 

.113'·- .,..,.. 

10010.0050/ 1.01.9j.i,_*~ I 0.037 

100 I o.005of.f6'{~·i., .~·:~;}}~ 0.055 

100 I 0.005011:~ 7. 19 ;'~ 0.030 
•'S 

-~ .-.,· 

210 I o.012ol 1,6d~)l;1%:?~-'"1I Q, 176 

210/0.006011,6041 tf'fil_3:(!~[ ci:tfQ1 

;:.-;.., 
1..:._=.' 

··p~-

·~:/:~ 
··;·x: ·===~ 

0.01667 

0.03125 

0.03125 

0.03125 

0.03125 

0.03125 

0.01667 

12.~ 1 .O~~·' 
~· _- ~~~ :: '. ~j:~;?~'" 

... ,·:;,;;' 

210 I 0.012011.010 0.03125 

_J-,:o" 

60 I 0.005011.7841 8.92 JJ~9~!t$:;9'·1'':?! ?3125 
:.;-: .. 

70 I 0.020811,9381 40.36 0.042 .o:~~125 
. ,_.,..4-:f'!r:;-;:-::. 

34510.020017,0281 140.57 

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

(min.) 

0.1 0.326 

0 0.026 

0.1 0.521 

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 

~vnme per Part (min.)! 3.011 

T~tlll TIPl«:I per Part (hr.) 0.0502 

:;~.OOl1~t&1&.Wi!fi1~~4{tf.~1~~1&~ill~!if~i~t~1~;~~$~W.f%itlif:~f.i.f:~~: 
Total Time Pi!r1'•~rqnr.) cw. tsU"/o en. 0.0627 

·.::;_f.;:~· 
,i;:.:.,:,.· 

* Cutter order optimized to eliminate excessive tool changes ~ei;.7 .. -~--~fji;.·: ... 

11/3/99 

~ .-:.-;:):,:-';:-~:.-=---· 

..;i:,~if~J_.· 

\§; ~ 
Receiver & Bolt Body Make vs. Buy Analysis '::-;, ·::;:. 
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Receiver Inspection Procedure 

Part Name RECEIVER Operation Name MACHINE RECEIVER 

art Number 300340 Operation Number 

Inspection 
Procedure 

Machine or 
Tool 

CMM 

CMM FIXTURE 

~·:f 
--:i·~· ~~~ 

~----~ ~--~ 

';.i,: 
.j.;• 

Feature 
Name 

Dimension 
and 

Tolerance 

Cost of COMMENTS 
Tool 

EJECTION .,~/i>"'' i~\''''!'\fo, ''. '~ \;b 
PORT .:·,, . . . ,~,,C '', 

$225.90 

ow· 
BASED ON 597 
CMMFIXTURE 
FOR THE BOLT 

BASED ON 597 
BARREL 

THREAD GAGE 

';~)~,;~~~;~~~~· 

~~~ ·~~~;>~·.:-.·~ ~~~~~·· 
;~~~. j~!:r-------i------+---+-----+------i-------t,__ ____ --f 

'1~~' Jt' 

-~~~~·. ~.~~~J''·r ------+------+--4-----+---+-----+--------1 
-·~~~i.'f~;·. 
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11/3199 

Tooling 

Operation 

ROUGH MILL 
MAGAZINE 
BOX SLOT 

FINISH MILL 
MAGAZINE 
BOX SLOT 

CENTER DRILL 
FOR .265 

CLEARANCE 
HOLE, Scope 

Sere Holes 

DRILL .265 
CLEARANCE 

HOLE 

ROUGHMLL 
EJECTION 

PORT 

" 

'RECEIVER 

Tool Name 

3/4 CARBIDE END 
MILL 

KENNAMETAL 
CV40DA188300 

ERICKSON 
COLLET 

15/64 CARBIDE 
ENDMILL 3 FLUTE 

KENNAMETAL 
CV40DA188300 

ERICKSON 
COLLET 

#3 Carbide Center 
Drill 

KENNAMETAL 
CV40DA188300 

ERICKSON 
COLLET 

17/64 HSS Screw 
Mactine Drill 

KENNAMETAL 
CV40DA188300 

ERICKSON 
COLLET 

-; ~. 

TAP DRILL 
FOR SCOPE 

SCREW 
HOLES 

TAP#6-48 
SCOPE 
SCREW 
HOLES 

KENNAMETAL 
CV4DDA188300 

ERICKSON 
COLLET 

#30DRILL 

KENNAMETAL 
CV4DDA188300 

ERICKSON 
COLLET 

#6-48 NS-2 TAP 

KENNAMETAL 
CV40SR3720 SELF 

RELEASING TAP 
DRIVER 

Receiver Tooling 

Quantity 
Cost per Total Tool Life 

tool Cost (parts/tool) 

2 $112.80 $226 250 

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 $ 11.00 

2 $ 0.66 $1.32 

2 $ 140.41 

2 $ 26.20 

2 $ 14.25 

2 $ 567.86 

Confidential 

Cost/ Lead 
Part Time 

0.451 

Comments 

250 based on 
assumptions from SX 

of 3/8" on M/700 

based on no facts 

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

Utool 

Based on 597 carbon 
bolt 114" emill at 225 

Utool 

Price from hammer 
endmitl price. TL is 
from based on m/597 

hammers or 1000/ tool 
outb 50% 

based on 597 barrels 
job 

based on 597 barrels 
job 
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Receiver Capital 

Part Name,receiver I Operation Name machine complete 

Part Numberi-_ -----3-0-034---10 Operation Number 10 

Capital Required 

Machine or Fixture 

CMM 

Okuma Crown V-
4018 

32-Tool ATC 

Trough-Spindle 
Coolant 

Extra Memory 

Tool Life 

$ 

$ 

$ 

$ 

$ 

Dollars 

52,000.00 

104,900.00 

6,426.00 

9,648.00 

·~~~- ~~~~){;~~~~~ 
56~;000.00 

Expected 
Delivery 

~.)F;~~:;~~~~· ;tfixture. 1:pr·'.8otary"
1

' $ 
i~t 1~~h Jl'.flble?'' 

28,950.00 

·:g~ ,: ~ "·•,::>;;).:,v 

·;~~'··. "~!ii-' ~---------+---------;1---+-----t 
~~~~~~d~!! 

1---------+--------+---+-------t 

OTAL CAPITAL $ 257,154.00 
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Bolt Body Summary 

art Name Receiver 

rt Number 300340 

Operation Namelmachine receiver 

Operation NumberL. _______ 1__.ol 

External Variable Pre-op and 

Material Run Time Processing Overhead Capital Required Start Up 

$2.20 I o.ooss9 I n/a I o.1091a I $ 24,soo.oo $1,018 

Run-rate shown is at 80o/o efficiency ·~}~ ;~~)· ·~i~. j} 

Using "Pink" version of purchased blank @2,2.Qceach. Pr~'ff.9ro .Kt#:i-Mar Tqgl 
Assumes Blank consists of: ',;.;· · ~ ·~?~;}~( r 

Internal Und~f~_df.Groove~~~.: ···?·:· ,jf.~ 

i~~f.~,·~n~~~- :~::.ks/un.~~~::ell fixtures will hold parts for heavy milling cuts 

~8~ /' -~~.;~:~ ·.<~;(i" 
·;~~\. •f~::J~l---:.:.:.:.::------------------------------------1 

g~~\~~:Hr· 1---------------------------------------t 
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Operation 

Finish Mill Cam Cut 

Spot Drill .250 Bolt Handle Pin Hole 

Drill .250 Bolt Handle Pin Hole 

Cl 
0 
=' Hi ..... 
0.. 
(I) 

=' rt ..... 
Pl 
I-' 

I 

C/l g. 
u. 
(I) 
0 

~ rt ..... 
I-' rt 
I-' 0 ..... 

~ 'ti 
Ii 

rn 0 
rt 

< (I) 
0 
rt 

~ ..... 
(I) < 
~. (I) 

~ 11/3/99 
=' 0 

IQ Ii 1-1 
rt 0.. I\) 

0 (I) ~ 

=' Ii 01 

...,..:•'f'1:~,-.. 
d.-°ljr:~: .. ,.1 ,~·-~~'; . 

. Jf#,~"' "·:=:~~~-

e·· ~.~ 
~~~ £:;· 
~ -~ 
~~k ......... ~~- -.:.:_:. .. CNC Cam Cuts, etc. 

""'!1 ,:i.·.~.:.-s..-: 

-,··=··~ ~m:~z~~,ff::.e ... 
1::-..~·- ·-~~~ 

Cutter~~ jcier 
"~"%<.. ;;:.i)ia. 
'"~~:~~ ~: 

Cut 
Depth/length I SFM 

(in.} 
IPR RPM I IPM I Cut Time 

(min.) 

5/32 Endmili .--~~ [if?f5$~' 2.100 225 0.0060 5,500 33.00 0.064 
3/16 Carbide Spot'tlhg g~tti75. '"" 0.250 100 0.0050 2,037 10.19 0.025 

Drill 
.250 Carbide Drill 

.. =·-:.: ----~"" 

( 1::t~P& ~· 0.300 100 0.0050 1,528 7.64 
~,...-...;=~~;-..::~~-. 

_ 1 •• ~..i:~f~P...- ·~4~. 
-:7::-Z.""/.f .. -:".._., -~~. ·~_;_,. 
·,-:-:.;.---· '"""~-. '.-~-

~1(/i, 
"":~ 

.,, .... 
"'.:.~~ 

.,- r.~~i~~~~~;~ 
,~,;~~}:~~~~;.~ .. - __;::=/)" 

. ~==~~·:.::-;.'"'!I: -~'j..": ....... ·,~~ .... · .. - · .. ~~ . 
---~~~1~-:~'.;·-.- ..- r,:·-.-~.:.. 
=:~~-, ~-·:::; 

,..,_:_ ~ ;-s 

-~i!·--. -· . .-~--·~fr~/ 
"C·~~·-?l~-!:G-i-:~~·*' ·' ":·,:··~. ,~ 

. .. -..--~.":: . ·-·~ .:'..:-'-
' ... ~ .. \~~F;- . -~-~~ 

:::.~t::~~-,_.·:. ·~:.-· ·=.-t:-:.. 
1 ~tr~ .::,,_"'.i"::. \~.;:. 
'~\":r ·~->;-, -~~~ 

':~~-~- ··:)t 
':-~~ ... ~~~~1:~ 

•• , . .,._·.~:· .-.. ~ ... ·-;.s!,_'f 
~· :::~ ·_....,,....;- ' ~.;-~'- -:-:· 

-·~;,:;.·' 
;-:.~~-. • . _<,_,., 

..... '.:;..!" --1ro-.:.·'!':J-.1 
_g:-· -- ~· .. ~r,::~~ ... ~-- . 

.. "?":~;....::··--~~~--·- .••. ~ 

~~~_::-i·, I ···~~~'.~:.. 
'·"·:. 

".,,.:.r)·ffl~r!!';:R;t~?b 
• .. :;·· 

.;-:~J: 
..... ~.;_;_;JtY_. ..... 

• • _,,,,:.. ~ ~:,'°:'r: L ._ _. 

·u•~='.;.:,.;.:F·---
~J;!.......--

.. _., .. , ..... ,._ ..... _ 
~!~~.;..;>1-~~ .~ J, ~-- • ,· •. -~L~f.~ 

- .. ?:\ ,-?-'" 
1-'i: ,,-

":-:"-~::_ .: .... --~· 
·.:~..;::;· 

0.039 

~ 'W.··· _, · ..... 
:7:=~..,... ... ,.:.;·.:::-.• z .. :::.=--
w __,.- -t~~-.i:r:to=-··· 

_ . ..,·;.::;~ .. J.P" 

~~[":~~-(., 

Receiver & Bolt Body Make vs. Buy Analysis -~lj,1..1 
·z. 

Rapid 
Traverse 

Time (min.} 

0.03125 

0.03125 

0.03125 

Tool 
Change 

Time 
(min.) 

0.1 

0.1 

0.1 

Total Time 
per 

Operation 
(min.) 
0.195 

0.156 

0.171 
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8.8. Inspection Procedure 

Part Name RECEIVER Operation Name MACHINE RECEIVER 

Part Number 300340 Operation Number 

Inspection 
Procedure 

Machine or 
Tool 

CMM 

,__ ____ ___, '--~~~ 

Feature 
Name 

Dimension 
and 

Tolerance 

Cost of COMMENTS 
Tool 

._Ji. 

\1} .. 
1--------11-------4---11----------i-------------f .,,.. ')~. 

1--------11-------4---11----------i----------.,..---t~~-\~~-·; . ,l:f 

~------1~----~--~-----f----~---~~~.~~:~~~~-r;_~-~~;~~rt~~,~~~~ 
CMM FIXTURE ·~+ .. BA~_l;:D ON s_t17 ·J\ . 

Incoming ,;:$~e Ca~I CM~FIXTU~ .$~: 
inspection _ .d~'~;:/- ·(,n~i~;;!b" ~:;1~ FoR·t~E sol'..9' 

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

,.·· 

~ ,·~ ~~r ~§.~.. •(..~: :l; -~·'· ~~~- ~~I J~! '\. 
{'t ~~~~:- ·¥ .. ~-:~~p 
':$;!;. , ii~ ',":.,) ;,~_. .. 1·· 

·;~~·-.. J:i::~{'-· -------1--------1--1-------+----+------1-------; 
~~~~~~d~f!l--------ll----------J---ll-------f----1-------1------~ 

Total 
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I RECEIVER I RECEIVER 

Tooling 

Operation Tool Name 

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

EDP# 51114 

KENNAMETAL 
CV40DA 188300 

ERICKSON 
COLLET 

B.BTooling 

Cost Total 
Quantity t I Cost per oo 

Tool Life Cost/ Lead ci..:,m ents 
(parts/tool) Part Time ~z~,, "r~." 

i· , : .·. · .. f.~. 

2 $11.47 $23 

2 $140.41 

2 

~:i~~~~~1~
2

~~ #3 Carbide Center . <.~.'~~··:···: l.·.:::·.;'··.;·$ 18 _2 ~)~.: •.. ~ ... ';•,i:. 
Hole Drill , ,,.~ ·•1rfr: ":, . , 

based on 597 bbls and 
bolts see note below 

1113/99 

$281 

2 $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 
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B.B Capital 

Part Name~re_c_e_iv_e_r ------ti 
Part Number~ ______ 3_oo_34~0 

Capital Required 

Machine or Fixture 

Fixture for Rotary 
Table 

CMM Fixture -
Incoming 

Inspection 
CMM Fixture -

Machining 

Dollars 

$ 15,800.00 

$ 4,500.00 

$ 

OJ.~L ~~g.l_T~J- ·~~~ 24,800.00 

Operation Name machine complete 

Operation Number 10 

Expected 
Delivery 
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1. 

AUG-26-99 THU 2:26 PM P. I 

KEN-MAR TOOL, INC. 
748 W. MAIN STREET 
LEBANON, KY 40033 
PHONE: 502·892-2208 

QUOTE NO. 82899MM-1 

FAX: 502-892·2271 

CUSTOMER: 

ATTENTION: 

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

WE ARE PLEASED TO QUOTE lHE FOLLOWING: 

OELIVERY. IF O.B. 

TOOL NUMBERIDESCRJPTION 

E-300388 

E<~00340 

NOTES: 

.BOLTHEAO 

RECEIVER 
PINK 

-YELLOW 

PRICES ARE FOR MATERIAL AND LABOR ONLY 

DELIVERED 

I 
NOOUOTE 

DATE.· 

PAGE 1 

PHONE 502·856-4200 
FAX 502-856-3233 

60.000 

20.000 

40.000 

60.000 

20.000 

40,000 

60,000 

20.000 

40.000 

60.000 

TOTAL 

$370 

$3 SS 

$330 

$3.50 

$3 35 

u 10 

$2 20 

$2.10 

$2.05 

$2.0S 

$1.95 

$1 90 

RESPECTFULLY SUBMITTED. 

BY: STEVEN SPALDING 

8126199 

OF 1 

EXT235 
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r" C.,05.,0 1 Precision cNc 
~ J I ' I ' Machining Services 

Croerol, Inc. Box 6488 Grwn¥111e, SC 29606 N4-235-ff81 FAX 235-1719 

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 
Remingt.on Arms Company Inc. 
270-856-3233 

cell kr 

George Overton. , 
Monday, August 30, 1999 ·;;}. 
1 /1 ~~~~< '.'(t. 

'(.: '~/. . ~~ .. 
REF: Crosrol Inc. Quote# 72999284 ~'. ::;:. :: ':,:,. '·~1~ a.J ·~~, 

.. ~ ............................................................................ ·;i;. '"'~~:: .. :~i[ · lt't~1. ~i,~r 
D...,ar Metty, :.·~ii !·/.. ':l~:- ~~~- ·:f.~ 

..• ,,~ > !\ ;;{~~; ~;"'.·. ·. l:;~,. \,L i'" 

Thank you for your interest in Crosrol CM~~:~·nd f~~' th~;PP~bity to~quote some of 
your components for you. . .. ·:<:;',1;<;,, ··'"' . ~;F· , ·?~. ''~' 
Listed below are the prices p,er'~9u'r RFCli.7~$.'i99 ... , .• ~ <·,_ 

~ "~~~i \!l ·t·\ ~;;;_ .,~·~·\. ~<.~'~;.\~~-~--

PART#"~. \i~~~sV' D~.cR!,fTl~~i ~;tJ"UANTITY 
-;)1. ·-.. ~~~. ·<~::~~: ")~:, ~~~~)t·:?~:~··'" 

B2f.N30034p \~~fk Recliivel'' 20,000 

;;t''"l'"i1~'i''';'t\;~t1 ··lj:, . :~:: 

PRICE (Each) 

$ 21.75 
$ 20.26 
$19.51 

i~~?.~,,~n~~~· ~~~h.. . ,)~e ~+·~ces quoted ~re for the quantit.ies shown. 
!g~, i~~ .,,,;~~ .. );'~the prices quoted include all tools, fixtures gauges, programs and set up. 

·;~~~•·. , ~#W The pr~ces quoted are FOB Greenville SC. 
-~~\~~·:~•' The prices quoted are good for 90 days. 

The price quoted does not include any prototype or pre-production quantities, if 
required, these will have to be quoted separately. 

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

Regards,~~~QJ~ 
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: 710 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 Btank--Do not order, waiting for knurling decision 
300366 Bolt Handle Braze--OK to order 
300368 Bolt Plug--OK to order tool 
300336 Firing Pin Head--OK to order tool -. , 
300362 Magazine Latch--OK to order tool ';i}. 
300363 Magazine Box--Hold/may order prototype tool? ·ff._ .-
300364 Magazine Follower--OK to order tool ~~·\: . \~~ 
300365 Magazine Bottom--OK to order tool, indicate insert will be required for '+ a'ftv,/0;~~ ·'.~~. 83 . 

·:~ }~ -~~-. ~:.:.. ·::) ·.. ·~~;, . ·~tr,..,, 
the partslist has all current levels of revisions, you should be linked to it to view, i~ n~~~~Wistan ~~w. ~;;~rl-'f"1~f &,q~f~> -. 

::'~~ .. ·~{I ··-~:. .:::~ t 

Any problems let me know' -~H 'tl'; ·\ti· ii: 
M~1kaen~ ~ % ~-~ ... ~0 

From: 
Sent: 
To: 
Subject: 

01/06/00 

.·~-· ..•. '..· • .-.-·i)\ -~~.~~~i~~:-\ ·~t .... 
;_:;:~·'': 'ir~ ''':L:~~~~~~t -,,~; 
:,--,•·. f''"'~ ··-~:~ ,,~, .. 

=::·~.~.~-'.-.~,:..r~.~,, .. - 2~. 
c • :~~·~-

't~~;~;~:~1;.' .\~,,;~ 

1 
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7/~ DAT 
- flcr1'vr- /p17!J £#~ T.-,.2,./~ 

J/tir,.j L~r/-c4 

* CIA I I w~IJv<--J/o;, 

}-(~~> 

• 1 
! . 
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APPROVALS ........................................................................................................................................................................................... 4 

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

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

HEADSPACEANDPROOF-TLWOOJOA THROUGHTLWOOJOC: .............................................................................................. 6 

TLWOOIOA- Measure Headspace ................................................................................................................................................................... 6 

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

TLWOOIOC- Re-Measure lleadspace after Proof ....................................................................................................................... idT. .............. 9 

FORCES-TLWOOJOD THROUGH TLWOOJOK: ........................................................................................... .;;1~~<-·········;·:,~, ......... JO 

WEIGHTS OF MAJOR CO~ENTS.f£fLW~QJOL TH{fpud.(lriJvoo100: ......................................................................... 17 

l~~1lS;~~~~~'.'~; ·~,~,~;' ~~ 
_,);" ri~~~~· ;~fNGTHs l MA,{fR coMPONENTs- nwoo1op THROUGH nwoo10R: .................................................................... ... 20 

"!~~ "' ~!~~~:::;~:~::···············••:••·················································································································································:: .. ~· ~~=.~~{;-~' 
,,. GUNCHARACTERJSTICS-TLWOOJOSTHROUGHTLWOOJOU:............................................................... ...... ... . ... 22 

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

TL WOO I OT - Drop and Cast: .................................................................................................... ·········-··-···········-····-······································· 23 

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

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

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

TLWOOIOW -Bore Diamctcr: ........................................................................................................................................................................ 25 

TI .WOO I OX - Groove Diameter: ................ ----··-·········--··-----······-···-·········-·································································· .. ······ .. ·························· 26 

TL WOOIOY - Twist Rate (.30-06) ......................................................................................... --······---- -·······--· ·--····-··---···-·················· 26 
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TL WOO I OZ - Magazine Capacity Test: .......................................................................................................................................................... 26 

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

FUNCTION AND ENDURANCE TESTING- TlWOOJOAA THROUGH TLWOOJOAE .............................................................. 28 

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

TLWOOIOAB - Basic Shoulder Function Test: ............................................................................................................................................... 29 

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

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

TLWOOIOAE - Dry Cycle to 5000 Cycles: ..................................................................................................................................................... 34 

ACCURACY TESTING: ................................................................................................................................................................... 36JS 

ACCURACY AND POI TESTING-TLWOOJOAF THROUGH TLWOOJOAG .. ................................................... ···i·k ..... 36,H. 

ENVm;::;::::::.:~.'.:: ... :_::.: .. :.:._.:: ... :.:::.:.::~.~-: .. : .. : ..... ~.: .... -;,;·~~~J·:~.j~c-::~J~:;t\i' 
TEMPERATURE & HUMIDITY-TLWOOJOAH THROUGH TLWOOJOA,K ........... :,lt ........... *:~'. ........... \{~~···:if ..................... 38J+ 

;~~::~~~~~E~i~~~.~T~r,:;,,,~1;,11,,i;;r:;:,:~~;:~~:~~ 'iii ~· • § 
DEBRIS TESTING -TLWOOJQA&d~JJRd~GiFnwoo10A.f1- ... :~>.:~ll('.'. ................................................................................ 414{) 

. ;;;::~;~~:t?~'~)~~'.~l~··~~····· .. -•...••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••• :: 
~C. tESJ:S ...:-;'ff WOV~f40 i/ijfeOUGH TLWOOJOAP .............................................................................. ......................... 46# 

(·~··:~~;I:~=:.~:::_::: ....... :.: .. :: .... :::·.:.:.~::::_.: .. :.~ .. : .... ~:: ... _.: ... :.:· __ ::.:· ____ :::.:::: ~-: .::: ·-·· .. ::.-: 
J•:. ~ ·'<~'"'" ·<~ .~·~~-· IMPACTTESTING-TLWOOJOAQ THROUGH TLWOOJOAV .................................................................................................. 484+ 

TLWOOIOAQ - SAAMI Drop Test: ............................................................................................................................................................ ~4+ 

TL WOO I OAR - SAAMI Jar-OffTest: ......................................................................................................................................................... '.±24% 
TL WOOi OAS - SAAM! Rotation Test: ....................................................................................................................................................... ii~ 

TLWOOIOAT- Extended SAAMI Jar-Off Test (for Information only.) ................................................................................................ g~ 

TLWOOIOAU - Extended SAAMI Rotation Test (for Information only.) ................................................................................................ TI.£ 

TLWOOJOA V - Extended SAANH Drop Test: (for Information only) ..................................................................................................... 54~ 

INTENTIONAL ABUSE- TLWOOJ DAW THROUGH TLWOOJOAY ............................................................................................. 55.§4 

TLWOOIOAW - Pierced Primer Test: ..................................................................................................................................................... 2.2M 

TLWOOIOAX - High Pressure Test: ................................................................. .. ..................................................................... 5~ 
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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 
q}, 

March. During this meeting the test plan was reviewed step by step to determine what additiQ~I. testirti,tnight 

be required to adequately test the product. This document lists the tests and pr~~~~~es'i~~~t ha~e-~~~~'~g~~1!~~(~' 
by all meeting participants. Successful completion of these tests will qu~fylh~~odel 1.;~ fo~~frial &f:Piiot 

evaluation ,, "° :;,;)'''' :::.,, :C~\;~,:~,,~1~ '\~%, f!j, ;! 

The following people have revi~d''tfii~~o~nt and af¥.:~e to this DAT #1 test protocol 

'"'''" .~ \1~1~'''.~~i_.'. ·.~-~,•;.J!: ·:;l•'''':'"' 
Dale Danner -,~w··:·., -~~~\; ,-i~~~:~:f~~' ·~: --"··"--···------------

.1\~cli~~'f.echri~ogy,'.~ 
.~~~~,;>'''"'•' '\:~~, '\:~, .,.,~;\fi~b; \~:: 

;~f.f.'-'~'!;~~~·co~Wranz I ;Im ~ri·edek~; 
i~I -~~~~-. , .: .. ~~f -
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M/710 CENTERFIRE RIFLE 

DESIGN ACCEPTANCE TEST PLAN - DAT #1 

Introduction: 

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

start time. The initial test sample of 15 rifles will be delivered the second week in March (4Q90) aAll will be 
~~(\~.'· \_-~% 

followed by an additional sample of 30-35 rifles delivered for test at a later tipi.eo~L Botlf;:sanu;ile ~t~.ar~~· 

considered to be integral parts of the complete Design Acceptance Test Pr?~-~!it! ~~~~1 ;li:i;~/,\i~~,~~~
1

:~]~~f~!.>""' 
"''" .• .~,,·1 ···::, ·"' .. 

The samples have been divided based on current estirmites o~~ampl~~gelive~i~asifollows. Rifles 
., :~:~~~~:.:. !l·;,~:. t-=~·- -~~~ :f.- th 

designate.d A 1 to A15 are the first samples expected)~~peifubiij~~te~·h~~t;~st ori~;.~f about the 13 of March 

(2000) with a second group expected on about 91j1J:May'(20Qp,),whi<;J:} wifi~pesignated as Bl to B30 . 
. , .. -~·~:,: .. .!~ ~ .... <~~ ~~ ':::t\~ ... r~·""". ~""1; 

. When successfully completing,t:p.e·~r~oftest"~ri~;,·a 200.r,l?uBd per gun jack-function test is planned for 
r , .,-· /~[, ~- ~' "'• .:_, ,.l •• ~ L r...-

the initial 15 rifle sample to_9};'.1.~l~:det~mfli~,.the pr~abI~piMfUnction rate and determine if the expenditure of 
·.' .. [· ;.,:_:~ ·.··.. /-'·~· 

further amounts of ammh.~itl~ i,:s.J:¢;tifi'~ .. bj~:~ormance of the product. Upon passing the jack-function 
:-·.::_::,. ·:~~I ·~~~~~{·,,. \~I ~~-~=\ ... 

test, the rifles ~!k~~-· subject~ to a 20 rounds per rifle test (five rounds each of four different bullet types). 

Thes~~fi!~1'~!l ;~~··~t~~#QU:~;lhe shoulder (standing position) in the long range to confirm that the rifles 
.~!;i!~ '"f. · •. ~~. o::t··~· 

.;~?.~,,~ -;~lt,Jnc'r as intefe~(When sh~t in the same manner as expected to be used by the customer. 

1'~ , ~~wl.Q:J.l~1nspection points and safety reviews are scheduled into the test program. 
·~~~ i~~ ''''·'·: ;:<."' 
1~~~~~· ~'' ~iW Note that samples Al through A15 will be shot using 3 aluminum stocks that will preclude some tests 

~ «"·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 A 1-AJ 5) 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 headspacc 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.j~r;isped~i.. for the 

presence of dirt or debris. If dirt or debris that could affect headspace measuremen~ i~~presetlfthf~ th~, w5as. 
. . ,·;~.~~~ \:t ~:.:-. ·::·~~:-. ' ·~~;, , ... ·~t>' 

of the firearm will be cleaned before usmg the gauges. ,.,,, 1;'! · · ·· ~'~' ;~···"';;~·.·~h, ·.i.~1~> 

Method: -:;:</· \h,.'\/'''~~~h; -,~~~h ~r·· -~i:~ ,.-

The ~raduated headspace gauges based o~ Re~if~~Wi ch'~~f~;~~~~ensio~; (Ref~';R~mington Gauge 

Drawmg # 41560 ... A, ... B, ... C, & ... D) will be l.!!ied angJhe i1~adS'f'4f~)tmeasurements will be recorded to 
... :·•.';~~~~:~·-_ ·.,.:~ •. ~~\j'_: _.. ·-~~ ,~~'.'." 

the nearest .001" increment as indica,~d·hY tli~~ga~~e': 1· The .3Qj06 Remington chamber drawing LB-153 
'i{~. 1;~~-. ·:-fl·~. ':;~·~. rl~.~~:i~ 

will be used for chamber 4Ap..l!ih.sict~ afi~~LB-15fgwil\~~)med for chamber drawings for the .270 caliber. 
~ '=~:;: ;:!~ ,. ·.:-- :~: (.·· ·~'·~ ~.;')-

The headspace mea!Wrenwnts )M~ll B~;recqisf~.~MW~he nearest .001" increment as indicated by the gauge. 
~~~. ~~~. ·<~~,~·'· ·;::;·, -~~ ... =~}···~·' 

If the meas~~me~t i~ .. jfak~iilthe staft:ofth~ test then headspace should be less than Min.+ .005". 

1\f~fi~&i~~ p~~~~.~}f pe:i'~~pace will be taken at each "Safety Inspection" scheduled in the plan and, in 
~- .. ,_ -?ff ·~- ' 

}' ~ -;~~~~· 1~dition, ~~f a~,:·.:cie;ri'~ Inspect" activity scheduled by the plan. 

i'l ~ reaqj~s for each firearm will be recorded on the "Daily Test Data Sheet" to be kept with each firearm 
~g~c i~~ -~~;;~~ ·.<~;(~~ 
·;~~'· -~~!in the accompanying data packet. 

~.'.j~~ ~~:Hfrol' 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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TLW0010B - Proof Test 

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

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

additional firing tests. 

Before proof testing the firearm should be inspected for: 

Barrel Obstructions •• Ji-

·'/~ 
• Bore and chamber are free of grease or oil and other debris. ti\'. :·~~. 

""' \.,_. ·.~·~· 
For fully assembled firearms, one definitive proof cartridge should be fired,,irt:.each fife~ .. D~l.Ifi1fv~· 

proof ammunition is to be used in accordance with the "Handling of Aln!U~J~~" ;i~ped~e~d~rt~:~liif~h~·"' 
=:;~~\ . ·~~~ -~F!- J~~ t 

SAAMI Technical Committee Manual, Volume III, Section II, P~~,241Qt~ follo~. ·~!~ Si 
<~{:'. ;) ~:, %~[;~\'n::~~,:~fo \,~) ,!!" 

a. "Cartridges to be tested should be,p~~!!d i~'~ v~rHeal p~itioii~~ primer end down 
...... ~-~~:~>'··'" \:);~ .. , :;~~~~\::..~· f· ~:J 

in a recessed holding bloc)¥.'' ''(:{ 6 '~f .... '<'· 
··~· i~i· ~~~. .,~·,;_, . ..1~·~·-~~ 

b. " .... a cartridge ,,~lif~:b;:~f~ft:d;hverticaU}. f~:lh~ block. It should be rotated 
~ . ': < ~-~~-. : .. ::.: .)~/;~· 

slo~.!K'. end''.~\er·,~~?~ti6a ve~fal1ij~@tflhrough 360° pausing momentarily when the 

.,;r;:~~i~Ww~j~is.-i~Lth~.btiO~t end and2hgain when the powder is at the primer end." 
·l!-1:"~ ~·. ~~:!;,. ·.~i.:::., ~;.-.~· .. ·, -.:.~ )·L,. 

:~;r-c. "~r c~rid~~~~;thcll rotated slowly, a minimum amount to enter chamber, keeping 

i ;!);" ri~~~~· '~ii~ pn,j~r ~µd in lowest possible position until inserted gently and carefully into the 

A~ < '~~~~" ,.,~ffinber " 
'~~- .~~ ""'' :.<'4' . 
-~1~:,, ,-~it d 

~~~ ~~tdW' . "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, 

aJtered, or substituted, should be re-proofed. 

Method: 

• Record headspace before proof testing (see previous procedure "TL WOO JOA - Measure Headspace. '') 

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

•• ..i. 

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

• Visual inspection for damage, ~W\'· '~L 

damaged receiver or bolt, especially the locking lugs on the bolt or the r~eiwr <: , '.\,. ''.~i: B:J •·· 

bulged chamber or bore; split, cracked or otherwise damagedp~i;~~c:·· \~~~:. '~~i:.·.~:':~.·.:.y~i;~!~~~~~~·
1

:~~~~;:~k~~:·"' 
\~~- %~~- -~~-~ ~ ~ 

broken stock ... , % +,. J~ 
' .~' .I:~~~~~·( :t·;~~.. ·~.\, -~~!:-

any other part subjected to the proofing stre,~~?Whi~h ~~1hd;~i~.ahpy ex~ined for damage. 

Any "suspicious" areas should be su~i.tted'fp .nw,gll:a-fl~ insp~~n before proceeding. 
··~: .. 'r~;_-; .. -- ~=~:'.;"~ \~:~~,:;.~·'· ··=.< 

• Magna-Flux all bolt heads afte~. P~~of~~ik !h '~:J _., ,:-~; ,;'-
. ~ ~j~: ~-~:~. ~;.'~:, ~·~f. -~·~"---~~}·y.··r· 

• The fired proof cartridM~~i.lld Jj~;.:exfili:tined ~~klet~mifne that no firearm fault has introduced cartridge 
. -<> . ~ .. :~~~ .. ·.:f ··~~\ . ~i~ c J • ~~~? 

failure such as· '-,·· .,," .-,·~·~··' ';:~·, '~'··~~· . ..;<'-· 
) ·1~i~\·.~ ;:~\~ ·~~~~~{·,,.c, -~ ~; ~~~;\. ~ 

:"'*H.:XP<i44~~.art~pgeJ.\ead. 
,j::._:,~;.-'•r;·1'c~:~.;:~;~;,, ·t~1. '"L~j-.':":_;~. 1 ·4:.~~ ·~~~~~ 

.~~< E~ps~~;\,re rd~ss'~'fings, or bulging, which would affect extraction . 

.. f.f.'-'~c;~~~~· ·~~-~· • Iled.t~tm~~ sep~:~ion or material stretching in front of the case head indicating excessive headspace 
,'~ '~ j :!?· 
i~~ ~~- ::'/'~.~ 
~5~ ,~~ '-0.;;~8··:#'1:\xcessive pressure as stated above. 
-~~~=- ;~;. . ' .. 
·~~~~; }!~~f~r Any cartridge case failure indicating a firearm fault. 

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

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

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

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

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

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

leakage. 
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Save the spent proof 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 labeJ. Place a label on the firearm and withdraw the firearm from the test. 

Each sample firearms' headspace (.~ee 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 of.test plan), 
·'>~~ 

stamp the firearm on the barrel with an authorized Remington proof stamp. Locate the l?~??f mafk, on the 
=-=~· '.(.•,- ._":;_·~-

right rear of the barrel in the specified location for the Remington proof stampf) ~ NO~ S~~M~Hfllisr~' 
• ,.,.;: -~!i".t..: ·.. \~~~ '.--;-:_ .-·<~·~~~~,>. ·~~~~~'.~>. 

headspace exceeds Mm+ .009". :;:\ -;s?Y~~~i ·~~l,. :~~~ ·· · ·~~~ ,, .... 
Because of the higher pressures involved in shooting w:.qof c~ridges,S~ildeqmrt~ J'.#cautions, both 

., .l:·;~~~:-:. ·r~=·;~. --;}~-. ~~!:-

mechanical and procedural, should be taken to pro!x,cy~~~so~1p~.fo~ing th~~ftrearn;s proof testing. To 
·= -.. -.• ~ ·:·~- ,..,,~}'· · l~~ ,'ji"" 

this end, the firearm should be securely,::'~fl_uni~1'. ~~J]lPlet~lX shi~~d from the operator and firing 
. ~-'*·~.:.-; ··'. ~=q .,, :;~~:~\::;.~· i• ·.:,;" 

accomplished by a remote control wetfiW. ')}. '~< .. ,,,; ·,;''-
Data ~equir~d: 

01 

\;~Yf~ ;~j: \~~ti. ·<:~\, -~j~; ·;~i~;~rii~k 
• Rifle senal number.,~:. ·;~t. A':~~' ·~~, ~~~·)~~F~··· 

:-·~.:.:•. ·:~~I ·~~~~~{·.·· ~~ ..:1 ~~·~:. 

• Rec~ffgip:1d rt~X~~\lV?.'. h~~d;~ce growtli"and the corresponding round level. 
,j::._:,~;.-'•r;·1'c~:~.;:~;~;,, -t~1. '"L~j-.':":;~. 1 ·4:.~~ ·~~~~~ 

. • ~ord si~fie\~~t g1lsi!~~age and/or firearm damage . 

. :~f.f-'·~ ·: .. ~~~)· ~cord an.y)~as~·,g,amage or other ammunition related malfunctions. 
,~; 1~h~ .~t 
\~. • •*e'E!Qm::iJ#·fdamage to the firearm resulting from the proof test. Document with Photographs is necessary. 
-~~~=-, .-~;r 

g~~ ~rr~~v 
TL WOOlOC - 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 headspaee measurement is present then these areas 

of the firearm will be thoroughly cleaned before using the gauges. 
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Method: 

The graduated head space 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 r~view the 
·'/~ 

results with the test manager before continuing to the next phase of the test. ;'i\'- :·~~ 
~f.\V.•. ·-~~ 

In no case should the measurement for headspace after initial proof test be great~ t~n mi1.W+OQ,7;' fcN!t!bi";'.~· 
firearm. ·:t )~~?·~[ ,,, ~~~~;,_ i~[~'~r:~;~~~~~t.:':~:,~~f~i)~'·"' 
If at any time during the test program the headspace exceeds .a.JUaxiffi!h.n ofMjµ. + .O~' ~not continue to 

.. , ::;~Y.~~:-=(. ~~.:~~-. ~}~·- -~n~ .-
fire the rifle, tag the gun with a label reading "Do }fa~~~-lioot ~is;t:~reiifr.i - E*~~eds Maximum Allowable 

~ =:~,'~ ·:·~ -... 1E'~r. -)~~ }"' 

Headspace" and return the firearm to the T-~~;,M_anag~r fSt;disp6~¥ion:~•;~i~ 

D R 
. d· ·-~;.:f~~·;'··'" \)~~.~~ :;~~;~~,;.~· f· ~:.:;:._ 

ata eqmre . -~' .,_ .,_,-, -,-·, ..... 

Rifle serial number ,A?;~~f~~: \~f;) vh j~i --;~)ri:';~·'}:r.~ 
• Record and note an/~&ad~a_.~,;grovA~,~~~~µtM

1

level. 
.J•~r;:~~~i',:,,,, .. 1~~~~~~':'i;;;e:_:'.·'!~;i (~~~;~: '\t . -

.FoRllis -TLw~t1on'~oUGH TL wootoK: 
,,)f" X·.ij~~~· '~~' 1i¥ -+ 

-'~ ~~~~ F 
~~l ~~;:~."" ... ~·.:-"~t,:< 
~~~- TL*ool'otf~~Measure Firing Pin Indent: 
''t' }~' J~ . " -·<~~!' .. ~ ~~f.=.~·;;r-~ 

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

crushers. The average of three trials per sample rifle will be calculated. The Average of three indents must be 

equal to or greater than 0.017". 

Method: 

• Using copper crushers, "burnish" both ends of the crusher slug by gently rubbing both ends on the granite 

base of the dial indicator stand (use outside edge of the plate.) 
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: "' 

• Place the copper crusher in a .30-06 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, gently insert the crusher 

holder into the chamber, being sure that the extractor clearance cut on the crusher is properly oriented 

relative to the extractor position. 

• While maintaining a firm hold on the bolt handle, gently, and slowly ease the bolt forward to the full 

forward position and then rotate down being sure that the action locks fully. 

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

..Ji-

·\~},, 
trigger until the firing pin releases. 

• Carefully open the action and remove the crusher holder, being careful not to drop the cop~~1trushe~~ 

• Leave the crusher in the holder and place under the dial indicator. ,.;,,~! ''.~~~ '.?. -'~:;,;~:-~ ~~~~8:~<".~' 
• Move the crusher holder so that the point of the dial indicator fin~.tril?d,~est ;~l(tio~~~f~~'t~hJ~1;~n 

indent. ,, ·\{k, ·~~\ \~'~2 , ·~~8" Si 
• Record the dial indicator reading to the nearest .00 l ?'/~: )'·'·' ':~~C o;'!!':;~~,-;fo \,;) 

• Repeat procedure two more times and ·t?J'iflf(l:'ffi~\~i·~f ~~lldi~~t~r r~~~n~~,~~1ng a new copper crusher for each 

trial. ... ,.j ;~~: ;f~k ~~t;\ ·~;~'. ';)~\:,i:';~·'>'~~ 
• Each firearm sample ;;hotjfd~bave thiJ1:; re~dings_.tbiit wiii be averaged. 

~~ ..;) ·:,:~~ ... ~~: ·~~··. ~4~. ,,,i -~ :~~,.. 

• Record all t111f ~ •.. ~eadii}~s ~t~€.data ~~e. ~t~'~,,,.,. 
Data R!;;ID!1¥ed; ~14t':'i;;:~·:·. ::~\ ,-~f\~ -

~~r" .,,~~~ ·~~L _,''~ft¥°~ 18': 
;f' ri~~~;, ~pe serial ~ymt~r ',:•,• 

i~r· ~.,. E~n~?f t~~~e~\fua1 indents 
··e• d ..... ,::~··/i~-
·i1L • }fhe cafoulated average indent by rifle. 

~~- _,_ 
y~~ ~~h;~~~f?' . -:..., ~- '•;; 

TL WOOlOE - 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 Searffrigger 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 

position. 

• Record the amount of vertical movement of the sear . 

• Minimum sear lift is 0.006" and maximum sear lift is 0.018" 

Data Required: 

• Rifle Serial number 

• 

• 

• 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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~ • All three data points for each trial rifle 

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

TLWOOIOG - 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. 

the reference criteria. 

Method: 

• The results of the ISS system check. 

TLWOOlOH - 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. 

·. ~-

\~}. 
~~~~~.I. ~ .. ~h 

• Take three readings for each gun in the sample . 

• Record all readings . 
'::'i.· • ":.,, . ·-,;~~ Q oz: 

• • •. -:;\ '.:;::~ .•. ,: ''.~:-: 1 . ·f}~ '-'-' -~::-::~ 1 
• Repeat the procedure only this time push the bolt closed. .,. y)°'·':<' 0g) '.< .~··;~f-lh 1:!~.;1H!.> 

• Note that it may be necessary to start the bolt closed by hand so the f'jfiri~~·~iH~ead i~~~~pr~~~~~ s~lfi·ci~~tly 
"~ '-~·: J;$, •H" 

out of the notch and can start up the cam surface of th:< ~gH a.S'~~~~n~~£in is d~ked. ·;~h; t'>' 
.• , .. ., !~- . ·;·,·. . "" •«·. 

• Repeat the above procedure this time with a new, un4sed dumrri#.rounki·i1.the chiiinber. 

Data Required: ·~/}~:~·--r:·;~~;!i\~ ·:;:~b·,)~:c~~'.\ ··~:'.·,_ .,~~~~ 
~ . ·;~-;. li~~~·. ·:·r:.~. ''.;:·~. '·:1;:; 

• Rifle senal number .,.·,~: '\-'~ ';:;\ >f :.·\ .. -.. ~'/J"· ... ,·~--~~;~~ :: ~'" ~r~. -:<-~~;- -~},~ ~~~,'i-~ .. 

• Each of the three re~,in~B~ake_I?Jor ~ph o£~t~~' l~f]}latcs for each test sample 
?~~ ·~~~· ._.,_:-j~:.S?·'· ·;~~-~- -~~~~~:,::-.·~-· 

• The average1~~-;~~~h se.~_oftWee measti~meiits per state 

j~~;;;:~w'tf,. ;~~~ ··r;;;~;\~~:~it '~;~:: 
Vf 0101 -1'ieashte M~1>izine S Force: 

., ~~i? ,~> 
i'~ ~~!·. .,·-.:~ E•~ 
'g~ ·~· -.,;'.~" . -:;,!~ 
·d~- !-~I thttforce produced by the compression of the Magazine Spring in the box with the follower attached 

'~~~~ ~/~ff'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 (1h" 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 take the measurements. 

• Zero the force gauge 

• Lower the gauge another 1.0". 

• Take the force measurement at this depressed location of the spring. 

• Repeat procedure two additional trials for each box. 

• Average the 3 trials for each box 

Data Required: 

• Force Measurements taken on each trial per box 

• 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. 

TL WOOlOK - 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. 

TLWOOlOL- 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. Thtfaifle will 

~:::y the open s;ghts altachetl, no scope or other accessories attached. ,.~f ,~('' '\~~! ~[)i;~~~~j~~c'"' 
• Clean the platen of the digital balance, if necessary. .;t) ·~s,1.. ·\~·, ~~," ·f • 

-:;·~i·"J :~1,~ \~\- ·:a~ -J.~· 
• If the balance is not already on and has been turned o~ '. ~f!lea~.~~8?-iri~s for ~~nn-upj'iurn the balance on 

,.·{;~::::.~·-·' 'q~.; ·-.;~\~-·- ·.1.;:. i;,.,.~. 
and wait 30 minutes for the balance circuitry to staRilize. ·"'' ·:.. ··~?~(~~t ~' 

... :·•.';~~~~:~·- - ·~=-:~. . ~~\j'_: _.. ·-~~ ,~~'.'." 
• Run the balance calibration routine if~essary:1.;~ :;~~~,.,,.;. \'.«. 

"· • Make sure the units are set to;";lb.';nr. '~.\ B: ·,;i~\:~:·'·}r>'i~ 
_.,~ ~~s~ ·. ~t~. ·:.-~~.. -~~~ ~~~-- 1-~ 

• With the chamber ertjptylWd th§tma~~iiri~Jl;>q}\'.~pty of rounds, carefully place the rifle on its left side with 
~~~. -~~~ .. <~~,~·'· ·;::;·, -~~ ... ~~}···~·' 

the rifles ap~~~p:iat6.~ro~~~-~ear bal1Jlce f~int directly over the center of the balance platen. 

• ~~<@~~m&\~~J'.~tf~fti~~~f'~ij; record the weight in lb. to the nearest 0.1 lb. (Note that the scale has three 

;f'~ -;~~~;, d¢cimal po~tt~s di~played'.) 

j~(' ~~taloouirit~p '~:_. 
·,g,\ i~~ ·· .• ,;:~;/<"" 

·;~~~- • -~~fle serial number 
~~' ,;. 

g~~ ~~}~~! f' 
"''• Weight to the nearest 0.1-lb. 

• Serial number of the Mettler PB8000 balance (it should be SN 2114475246) 
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TL WOOlOM - 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 . 

TLWOOlON - Weight of Barrel Assembly: 

The barreled action, disassembled from the stock, will be weighed. Remove the bolt assembly from the 

barreled action. The test samples will be weighed on the Mettler Toledo digital balance (PB8000) located in 

the Metrology Lab. The rifle's barreled actions will be weighed once each. 

Method: 
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• 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, ifnecessary. 

• If the balance is not already on and has been turned on at least 30 minutes for warm-up, tum 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, 
... ;~·,. ~·~i 

• When the scale settles down, record the weight in lb. to the nearest 0.1 lb. (Note that ®,\~.cale ll~ three 

• ::::::~::~:~:its corresponWng barreled action , 'h ci'i·\i,~;'.' \~~, '~;' ;;!~\\~~1::,~r' 
~at:~::~:~:l: number ~·:·~~t:~)j\ ··~~~~--.;~·.'.'\;:~,:i_ .... L_.·.. ·~;,~~ . 

,.:·1:~:'~%1~~·- ·:::~. ,-,·;:~t,<.~ ,. I ~' 
• Weight to the nearest 0.1-lb. ,~;_.;~-· ·· ·· ':',. ;;;~?,,)F' i\ 

··A~ \< • ~t.-... :~;-~."; ·:1:t::' 'T 

• Serial number of the Mettler f~80d§i b~ce (it s)j.oul~8~~1-if2114475246) 

''~: '. ::~:~··~.-~;"~~· \t~% ··;~JL,:·'.:1if p ;~r· 
TL WOOlOO - Vf:~t;ht ofJon~~sembly~\j; '.~"''' 

·~~~;;;:~'1!·\;.. ~1~r'.f;;;~;\;·.;~~ic ·~~~:: . 
,,A'·:.,.:~~~~· ;~~: The bd¥r~~bl;;~~hmssembled from the rifle, will be weighed. The test s.am:les will be weigh~d on 

j~f the ~}~r :i,:9,J.~do digital balance (PB8000) located in the Metrology Lab. The nfle s bolt assembly will be 
·g• ,.. ·····'.'" •.y!· 
·;;~ we~hed·once each. 
~-~~-, d~~ 
~J-·. 'II~·'" 
-·~ ~/Method: 

• 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, tum 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) 

TLWOOIOQ-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 - TL WOOIOS THROUGH TLWOOlOU: 

TLWOOlOS - Balance Point: 

Balance Point - Phase II measurement. Establish the balance point for this rifle. (This measurement will 

also be used later for the SAAMI drop and Jar-Off tests) 

Method: 

• Using a right angle block from the metrology lab, invert the block to provide a "sharp edge". ·:,h, 
.•J<. ,,~ 

• Close the action over an empty chamber and with the magazine empty ,x ~pr\,:.'., 
1

~~~. B:J . 
. ~ )~ \~-. ;:,=., -- -t"_/ ·._' ·~~~- ~ .• ;~r,-.;, 

• Using two hands, carefully place the shotgun in a horizontal orientatio~~c?~dhe ~e o~;~~l\¢'~t~·~ 
::;~~~ . +:-'~ ... ,. --:'\ . 

with the bottom of the firearm in the down position. • ·:rt 'sl\. ·1n. i~' 
·=;:~;--h :·:,~.. ·s·~~ ~~t ·.rt~ 

• Again, using two hands, one on each side of the bl~c~~~f4£€ abq~''f~~.f~t front~e blocf(( edge front to rear, 
• -·-•. ·~ ,::):. ,..,l~( .-c ,'ji"" 

carefully place the shotgun on the edge and ~!t~mpt:~o loc~~~the,ljalaiib€~~int. 
... r;·~:~·~<~~~~·:,! ':~-~\.," .. ~}Ji·:·· ·~}. • . 

• With the assistance of another indivi~jilt1, pfac~ a'\µ'ght pen~il '·;{nark at the likely balance point. After 
-~f:. 1;~~-. ···n.~: ~:~:~. .J.:.~~:~=-

removing the shotgun from,,~ e~, ih~ure t~ dr~4mh'i\o the breech face with the bolt in the closed 
~ ;.:"~~;*.. ·:-.<.: .":' .J,~ ~i'i-

position. (l'lie posl~~ri~-~~~~~~~reri~', fa~~;;f~h.ietermined when the barrel length was measured. This 

location, th~~~t tfie bj;eac~;face can 6~ established by measuring the specific distance from the muzzle to 

~w£'i&~~~~-th~~~~i~:f~i~arked accordingly. The distance from the balance point to this breach face 
'.~;~ -~f.- \•.t. ~~~·~~~ 

.:~f.f.'·'~'!;~~~~· wk is the'iipcat,{~n of the balance point.) 

l~~ • R~e,t tlfj~procedure for the following condition: 

~~~'-, JJ1 ~~i~~-.30-06 dummy shells, place one in the chamber and four in the magazine, close the action and 

g~~ ~/!~~V measure the distance to the bolt face. 

Data Required: 

• Record rifle serial number 

• Record balance point with frrearm empty 

• Record balance point with firearm "loaded" 
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'(, 

TLWOOIOT-Drop and Cast: 

Drop at the comb - the distance from an imaginary line drawn along the top edge of the receiver to the 

foremost position of the comb. 

Drop at the Heel - the distance from an imaginary line drawn along the top edge of the receiver to the 

point on the heel of the stock. 

Both of these dimensions are for information only. 

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

Method: (for drop at Comb) 

• Align the top of the receiver along back edge of the Drop Board ~· 

• Measure the distance from the Drop Board to the front-most position qf~;·d~;~ 
'/~:~ i:':I:~ 
v:f.f: c~~-

• Record the distance to the nearest 1/8" ··:.;" ·~\ ·:n·-
.~, ·~·-~~~~~A~,,_ 'r:~1 '\>. 

Method: (for drop at Heel) ._,.,·.~.:/~~;~>"·" * '':,;._:- 'ii0
• ·,>~. 

·:·~. ,..,,~}'· · l~~ ,'ji"" 

• Using the same procedure as mentioned il.P<!l~i;J,lle~w;e,~'dist@ce fr~~~the closest point on the top of the 
·-~?'.)'.:'"' ··~'.',h ·:~~;·!'.!'-'' ···>;_ 

heel (just ahead of the butt-p~?.,or;~tttt,!,ate bacl{~r a~!~e .• ~p~~; of the stock proper) to the back of the Drop 
. ~.,,;;~o;- ··:~·· ..... ,, !.~'· .::,.-, ... ,~,_:•'!~ 

Board. Record distance~~;fiearest f~&" ·:) )~; :~;,,• 

Data Required: .,~w··:·., -~~~\; . ~·i~~~:~:;~;:~~' ·:~~~: . ~~~~;~{:;,'.;~? 
• Rec.ord1itle S.b.rfid;:Q:urii;l?er '~~L 

.~i~? '"r;·1·c~.'~::~:~·.. ·~1~ '"L~j-.·~:~~· •. ~-~~ ~:· ·~~~t~ 
• 1'cord droP.: af0omb 1\t::t · 

.:~f.f-'·~ ·:;~~~. ~rord droj~at ~~~l ·' 

l~~~:_ J~~ ''~bi\;}~;,.: 
·~~~~ ~r:i'woo10u - so lb. Trigger PuU Test 

This test is conducted to determine if the safety mechanism will release the trigger mechanism and cause 

the firearm to discharge if the trigger is pulled intentionally by the shooter with the safety on the "On-Safe" 

position. In addition, sufficient force is applied to the trigger with the safe in the "On-Safe" position to assure 

that the trigger dimensions will not change thereby affecting trigger/sear engagement. Prior to start of test 

verify that trigger pull, engagement and over-travel are within recommended specifications on the sample rifles. 

• 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. '-
·\~},. 

• Move the Safety to the "Fire" position, the rifle must not discharge. ~J\~'.._ :-:h 
.,.. ~·; -~-'- -~~~- 83 

• Return the Safety to the "On-Safe" position. . ;,,~! Th :>. · '')~:- ·,0; "-~<".~' 
,:;:{,'i~!~,{- I' ~~;;~ :.~:.~ ~""}~~'·'~~)..~ ~ {~,~.:li1''' 

• Carefully remove the rifle from the holding device and with the muzz~r,._ pb"lht~~- in a s~te di,ttl.on, 'p'ttlf' the 
::t~ '<-.~~- :¥.~. ·H 

trigger, the rifle must discharge. Extract the shell case. ,, -\{k, ~} ·-~j2 , ':~~" "' 

• Using the plug gauges measure the minimum clearane~:];~~e~N~~~;~i;~f the Jigger and the inside rear of 

the trigger guard. -~~~!;:-~<;~;':;,\~ "<;~}\·• (p/'~ '-1~'.·,_ ·~,;~i~ 
• Measure the trigger pull, eng~~WU~~~ a#c!:.over-tr~~,el ~::~9r.~~~'~hat they have not changed from the 

begi~ing of the tes~;~: \!~~~~i.·~,·~~- -,~~1;; ·:;;ir,_,..'.j,'.~~f;~; :;~''"' 
Data regmred · -- . .-·t,\ ·,·-~~l{·' - ·;::, w_,,,.,. 

· ~~~~r\~,i\;,~~ ,!:, ' 
-"' q:. ~~asurem~ts ~tTrigg~pull, engagement, over-travel and trigger/trigger guard clearance before and after 

---~S ,. - -,~~)· ~"' i~~ + 
.'.j l~ing. ~j .; 

. ~~l ~~;:~.""~ .... ~·~~t,:< 
. ~~~- • j~ot~"'ttttif"ihe rifle "fired" or did not fire when the safety was pushed to the "Fire" position. 

'~J~· ,Jr 
~~- ~~i'-~;i!:Note that the rifle did "fire" when the trigger was pulled. 

03/07/00 

Page 25 of 57~ 

DRAFT Revision #1 

MF1328 

Confidential - Subject to Protective Order 
Williams v. Remington 



~· 

FIREARMS MEASUREMENTS - TLWOOtoV THROUGH TL W0010Z: 

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: <:?~~sf~~: 

• 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 WOOlOX - 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 

TLWOOlOY -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 
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• Insert magazine into the rifle, it must lock securely in place 

• Cycle the 4 dummy rounds through the chamber and eject each round 

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

box each trial. 

Data Required: 

• Rifle serial number 

• Record any failures to load and cycle properly by box and rifle 
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FUNCTION & ENDURANCE TESTING: 

FUNCTION AND ENDURANCE TESTING -TLWOOlOAA THROUGH TLWOOlOAE 

TL W0010AA - Basic .Tack Function Test (to 200 Rounds): 

To get an early picture of the product's functional capability, a 200 round per rifle jack function test will 

be conducted. Five bullet types will be used, 40 round of each in each rifle to evaluate the potential f~~feeding 
T ··' 

problems. The test will be conducted in the test jacks with the "belly-protectors" in place and.'1\1lly cl~ed for 
'+ ~";- '\·;. ·:,~. 83 

each shot. All malfunctions and any unusual behavior will be noted on the d~t~;Jo-ifus:~~[he ~Y~r~,~~ei:~,~~~' 
all sample rifles should be at or below 2-% malfunction rate. Up to\tw&~iiA~ fro~~~~e ~~~le af i'.5"" are 

'"~ --~·· li. 41" 

permitted to be removed from the averaging process ff~~~~\ ha~q~ff,~eJ~~fe m~~ctiort~~-af~~ relative to the 

remaining group of 13 samples. These rifles will b~~}fi~~st~~~ti~_by'~~it~ering'~to determine the probable 

source of the problem and engineering '4J~1pr6~i~~~~:\1o~um~~~atio~'T~r possible inclusion in the DAT 

report. No major mechanical f~il*eS{~e ~f:>Wed i~;~h~;~~h~~~le. Major mechanical failures are defined as 

those failures that cannq~ ea~µ5fb~ repaft~o, J.it,:µ siwJf~ to~f;·~d/or readily available replacement parts. At the 
-;~~- ·-.-;~~ .··~!·~~: . ::;~~:' ~t~~=~··'.:?~:~··'" 

conclusion oft~ test the fitiiiffiis will\be cl:i'f~"fully examined for signs of excessive wear, especially with 
-~~:;-L~~,.,, -~.~~-- ~~~~1 ~2' 

respe<;:t;¢-;pla$iif'lr~mrwen~~-
,:~f 'I' • ~·~~~ u~: r;·)1i·:::~~\ ·~~; 

. ,. Met~~d: '<!~ ·i ·· ''\~· 

~(,\ ''!; }'f'.'!" ~J~n~~°' the presence of the proof stamp(s )- do not shoot unless the stamp(s) a.-e present. 

1;,, • :~;check'each rifle for headspace 
~f, &: 

.'.j~~ ~~,H~F 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 ~~y five 

round trial and will be pushed to the On Safe position at the end of every ~~~ ,,i;~~~~tial. '.P,.~p·~~Jf ;'~~~~µr~, 
of the safety lever on the trigger assembly side-plate needs to be dete)1tllih~d~~~, 1 ·,~~: ~F' ,r. . :~t;~ .,, ' " 

\t} ~t~!- ·~~:' ii 
• After firing twenty rounds (1 box of ammo) the rifle wilJ, be\~b7~ked~~reful1¥\for the~ji,re%nce of any live 

ammunition and if empty will be removed from thp~~~d~ck ~§~~~~J;b1 the ~~oling rack. The safety will 

be in the "On Safe" position and the bqJ,~·~lf P.~yill99!¢li'~iind ~ly o;~~~t all times. Compressed air may 
·-~;:·~ . . ·. ··~~ ~~.-~ ~ ~,~·~-

be used, if necessary to cool !~ iitaj.de~V:f the chafu.bej:,~r~~0iftili.e rifle is excessively hot from firing. 
~··;,~ :: ~~~ ·.~.i.~~ "<·.·~: ... _ !.~~ ~~E-7::.::1~ 

• All malfunctions will beie'2orded 86
1 
the-~data sh~ets. ,,,~ 

:~~) ~.::\~~ .• -;!~~ ·-~~~··. ~i~. ,,,, ... ~~~;i" 
Data Required· ''Ji· -~,~. ·<~,,~., ·;:o, ·w:~,:-··'' 

'.,~~k;~.... : i'.h ;~~;~'' w '.:'• 
• Riik:~mial rlP;fuu~ '" ;:,t 

. ~e" · ,'· \~~~ ··;!~. '''ii~;:fr~ ·"q('. 
. • ·fester s riame"i·. '1>'F 

~~-~C~~ '~~~~ '\te of te,AJ~fir~~~ 
~~~ --~~:~."¥~ .... ~)~~·· 
·~~' • ,J~The''tf/W# 

·11~:, -~i~· 
~~~~~ff~~:· 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. 

TL WOOlOAB - 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. AH 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 fireanns will be carefully examined for signs of ~xcessive 
·\~}. 

wear, especially with respect to the plastic components. ~W\'· '~L 

M th d. 'X (: , '.:(_ -'.~~' B:J . e o . ~- _,.,, . . .- , , ~· -··~, 
•• -11;r :1· .~ t-~ ~~~' ;~·: .. ,-.. ;~~~~~,>. ~;~~-~-}~~)~:·= 

• Check each rifle for the presence of the proof stamp( s) - do not shot q_n~'S'~ stam~) ai~~pt~se'h~~ /;~-
\~~- %~~- -~~-~ i\ 

• Check each rifle for headspace -·,:.;~, '~\ t~ <]t ~~-
.~, ···~fo·.~·( r~::-.. ·--~:, lr:-

• Draw ammunition from stores - See test manager fm;~~o t~~'fk-~!/d7W;ed fo~(this test. 
·= . ·:· : -· .,:; __ ,. · l~·-

• Perform all range preparations required,J?r:;~~?ti~~}U'-1.h~~Ion~:~an~~:~~liviake sure the range ventilation is 

turned on. _ "<~&: <~~- "~~~1_,, -)~:(: '~:j~\-""·~'/'.':-~; ·,;"-
• Wear safety glasses witn;s1<fe'shieiit:i an~fdoubl~;l;ieariii~'protection. 

-<> . ~ .. :~~~ .. ·.:f ··~~\ . ~i~ c J • ~~~? 
• When readt~~o fire;:~pe ~~tef~shoul~3ta~~~u1 the doorway of the long range and when firing should be 

·~~··~·~-:·.5" \i ~~ -;: .. ~.. >::: 
ca~@.fmtJ.P kctjf~fi¥:J:~uli~ts '~~the center' of the range to prevent damage to shields, lights, etc. 
;~i~'}' C· .. ::~~~·,, ··~~~ °L~-·~:~~I':~· ~\ ~~t: 

. • -~oad the 'fi:¥e l'p\lnds1~ the rifle, one in the chamber and four in the magazine, do not shoot single shot by 

,}f.'-~':·.~~~~- 'Ld-feedjk siHgle rounds into the chamber. 
i~~ ~~-~~- ·:'!'/" 
~~~~,_ • J~~p~gfi'tfi~~~afe to the "fire" position, 

-~_.,.,, -t""r 
~g~~. }!~~/ 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: ._Ji. 

\1}._ 
·;~-.. ~.-::~. • Rifle serial number ~~-\~~··; . ,l:S. 

: :::: ~:~:.<ing " '~k, (~;'''"~( \~ ~ ;:1~!\~!~:!~!~' 
• The ammunition used for the test with the ammo co~~~~~be~~~~'i~~~f~~ds ac\ifuny used. 

• Any malfunctions noted or other unusl,lal~ii~rii~~of J~)fd'-\ ·,:~:'.:.,. '·~,~~~~ 
o'·' ~ ~f~l <;k '·:~2.\, 1t.~~ ";~:~~~dnt~i;'~' 

TLWOOlOAC - Extendw Ftli)~tion_&,~d~~nce:;:W , •• 

'~~f ";.;, .. , ., ~1:!1 -~~~~;~{*':V' -~~~; 'tk<•:,F 

-.iW.~~i£p.dtlt~cl~.T.~~ wij~, be shot to accomplish two purposes. The first purpose is to determine an 
~~f .1 ·t;~~~ ~::~~- ri ~1t:~~;\ '8~; • • 

... ~F; ~:;~~~Ji~~e of thel~ro~r,ct's e1xpected malfunction rate over an extended period of shootmg. The second is to 

j~r dete~3:."??,\~~he estimated life of individual components as well as the expected life (in rounds) of the 

'~~~,_ pro,d.~ct ·b~'fM~ system failure occurs. For purposes of definition, a component failure will be one that prevents 
-~ ... ,, -~""r 

~~~: ~~~(~7~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.I. recommendation for the minimum acceptable malfunction rate for a bolt action rifle is a 

malfunction rate of < 2%. In this case, if the overall malfunction rate average for the test samples is > 2%, the 

DAT test will be stopped and the guns returned to Design for modification and improvement before,_being re
>~~ 

submitted for DAT. If the overall average malfunction rate is < 2% but one of the firearq~)s sig#tpcantly 
"<' \,_,_ _•,,, 

greater than 2% malfunction rate, the test may continue with the other nine test SaJJ;l,pl'® whil~: D~~ign -~~t.§· 
., .. ~,...;; !.. -..;;-. -.. • ·:·1· . "i'.: • ..., . "1..;.'·'.,~ 

to fix the problem with malfunctioning gun. After repair, this gun will agaitv~ii~~uir~~~to ~~tt~~~§dM~d 
,,·:~ . ~"I ···•: o~ ~-

jack function test at< 2% malfunction rate. If the gun passes these critefi.,it wili~t!ien be1~-i;ijroduced into the 
.. , :~;~~~~;;, =~·::'.~. -~)~. -~~) "!!-

Endurance test. It is important that total endurance ro~wi'$:6ii th~~\iij;-~ft~imie an~;;~ounds.that are put through 
:.··. .....-;...~ .......... . 

the gun for re-test purposes. .,.;,~,~;;. ':'::. (~,/'.\ -~·' · ·~~~~-
.... ~,;r~.:>·-~,. \);~~- =;~~~i.·~~ 1' ~=~~-

The test will be performed ace;~rd1ii. to RelltJJ?.~Ji's st~af<l- endurance test procedures for centerfire 
,.. .:.\~~~ '\), ·~,-:-~ }=~~ '/•\ .... r.,~·~~-::~-··'" 

rifle. Pyramid for this tesq,W,l{1be teri~~ifldbto l,O()j roilikJ~; six rifles to 2,000 rounds, three rifles to 5,000 
~ ··~ ·-~~ ~'::::t. .-'..:·,: )~~)-

rounds and one rifle to l'~POQ~to~"· '~~;. ~Rg::~~~' 
~·~..:.:(::.' .. -~. ~:-.!~~~.. -~ :..:1 /· 

~~~ffi? a~}fmit~c~~ offuialfuncticiris and failures, and replace parts when they become unserviceable 
.j~1~~,J,,·1',!."~-'.~::;, -t~L '\;~.~;~., ·~-~~ ·~~~.,_ 

notin.Jtfie rouiil;i. le'V,el wh~~. ey'Were replaced. 
. ~ o1l· ,r;. ·. .--.. .... ~>~~ 

,,.if;S,.~~~~· '~~~.fter e_v,fy ii9.o rou~ds one live round will be extracted and ejected from the chamber to check on live 
.·S ,~~k !" 
1~t ro~~ eJ~~;('The ejected round will then be re-inserted into the chamber and fired to help keep the endurance 
·-~~~- i~i· 

'~~~ ~~~~~d count accurate. 

Method: 

• Disassemble, thoroughly clean, lubricate per the design team's instructions, and reassemble. Record 

hcadspace 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. 

• 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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) ~ ~' "\> 
;:, 1 ,._, 

TLWOOlOAD - Clean Rifles and Inspect: 

After each 1000 rounds of endurance, unless other wise specified, each rifle will be disassembled, 
)~~ 

cleaned and thoroughly inspected. dh •'.f:L 
~s· ~(.1,. . ._-:;.·~· 

A list of inspection points will be provided in the gun packet for check-off~ ~$n-of(~y·t~r_in~~r~r~, 
·· ·.;;;"!"•: ·. ·:~~' r-.;. ...·,.~·!3"f-}~~ ·;t;~~·1>. 

The inspector will be looking for any signs of unusual wear, especially o,n ~ifif~~l com~enf(afid s~aees as 
=:~:~\ . -~~~ ~F~- -~~ . 

weII as for anything such as cracks or deformed material that mig~~prese4~~ safethconce'- ~hotographs will 
' .-.-.... ~~:.:. l••'"· ,_·~·. ii-:. 

be taken to document unusual wear, damage or other nq~l;!:te~6har~blt)tt!<;sI?i· \;~:- , . 
-~ .. ;·:~.··· ·:·~.( ··,·{~~~~.il~ ·"' 

,.:·1:~:'~%1~~·- '·--• ,.;.·;:~t,O:.~ ,. I ~ 

TLWOOlOAE - Dry Cycle to 5000 Cy,sle~;~r·- .. •,';'.if:!~ \~rt(F' .,,,. ;~'.·,_ 
,,h;:~'S'.~~: \l. ·e+, ~;~ '.~~;;~;~};.;./"' 

,,~, . ;%, .A· ~'.{:- . ~~~- ,.,,_, '.~~(!P 
The bolLf!~sembl)i\wiltl;t;~*<frr cydfud ffi:'{:'j~termine reliability due to mechanical wear as well as verify 

~~ti·:L~i:··- -~c~~.. ~h- :J: 
the lo~~i)\1~1:_,,per~[tli~~-f,e~~d~~-liability of the bolt and receiver assembly. The M/700 dry cycle fixture will 

:~r· -~,;1-,. ~~. f,~·, ... :.-'·.=~ =~~-

·' , ... !Je u~ to perf~pn-~is te1¥1;~ mounting the M/710 bolt I firing pin I firecontrol assembly and cycling to a 5000 

. ;~~f ,.._~~~cl~~i~veL BJf galffng and other M/710 common part failures will be noted relative to this test. 
j~~- -~~ ·c~;;~~: ;)~~E-~ 
·;~}, -~:! Of particular interest in this test will be the effects of wear on the plastic components in the receiver and 

~J-~ ~ 1J~'· 
'" ./fii~control. 

For comparison purposes a new Model 700 fire control will be run in parallel through the dry cycle 

machine. Headspace will be checked on both actions at each 1000 round level to determine if the lugs are 

wearing excessively. Photographs will be taken at the start of the dry cycle test of the bolt lugs, cam surfaces 

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

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

lubricated after cleaning and inspection according to the instructions that will be found in its owner's manual. 
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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\~hen the 
... ;t'. ~·~~ 

riile is sighted in at 100 yards. Random variation and/or extreme difference in shot t9,~~hot ~jtt~pr illiij~~~as . 
well as group size) typically indicate improper barrel processing and is u~,aj-)"tJ~~ a \fiµal ipsp~llpp ·~~!iif' 

..... ~~·.~~.,-::~~~ =~~;.\ ··2·~:'· .. (.. '·~~~~- ··i=·' ·'' 

production. This test will be shot from the bench with open sights. Slf9o't'fiv~~~:?-shot;~ouw from each test 
"" ·v- ,.;~ " .. 

rifle. Use the same code of ammunition for all point of i~R~~ td~~,P,~~- 'i:~~" \k._ '% "" 
Method: ~-:-~~~,_:·· .. !~;. 'Y::~}~,~,-~_;_t_-.. '\~~ 

•. 1 •• 1,~ci:i--. ·:~~> ..-·; :~t". ~ ·:.() ·w 
• Certify the ammunition selected for mum:e·v~fo~ty;:~<fpressurcfr. 

. . . . ·~~B· ·~~~~~·: ·-~~:1: :~;:-~ .. .J~ ,;:~~ -,~'-
• Pick the pomt of mm on the .Wtet ·.;,~. ;:; ;', /!f -.;'.,.:P'Y· ' 

... ;'~.:~~·~; ·.. -~~~- .... -~~;- -~f.~ ~~~ .. i-~ 

• Adjust point of aim !e th~~ulls~;Ke at:~.oo ~~4~ei~ 
~: ~~ ·~~~· . _:-j~:. S?·'· ·;~~-~- -~~~~~:,::-.·~. 

• Slide must ~i~~~~te3.';~o ~{Veen the -~cond line from the rear to third line from the front. 

• T~;:d~~~e Jih;lh~Y:~~e '~dth of the screw retaining shoulder visible to either side . . ~l ·;~~~ ;;:ti··. 11~~t~t .. 
_.-A''J;.:?.:~1~· ~,oot five '\warhier" shois 

j~r • sR~J~vt'.~S~~hot,~roups 
-~~. ~~~ . '••; ~:\.).~'~'. 
1~}. DW# Regmred: 

~q~~ ~/tf P
0

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 nwnber used during the test 

• Record and label any fail-to-fire ammunition 
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TLWOOlOAG- Group Size at lOOyards 

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 ~st shots. 
·\~},, 

Average group sizes must be :5: 3" at 100 yards. ~J\~'.._ :·:h 

Method: .. ~;,/i:'~! ''.~~~. ;~: ·"~}~j~~h~~h:~~.:;~0~' 
• Certify the ammunition selected for muzzle velocity and pressure. •:; ·:Y''''W,l -~~:: w··' . '~~t,: ,,. " 

·~.t(. ~~'." "*~~ ).: 
• Fire five, 5-shot groups at 100 yards, using a 36 power ~~op~~?~ ea~. amm~t~ion t)i~~ ~lected. Prior to 

beginning of the test, clean the bore and shoot 5 "f~wJing~;··~hot~$1J;~~1l ifothe rift~~ 
• Cycle the safety from fire to safe every ~.r¢ltl~~. ·::;'~. (~fp;'.\ ".fr -~,;~i~ 

' ....... ' .. ~ ·~'.,;',,.. . ' 
'.~;,;·~~.I~ . '. == .. ~~ ~~:·; ~ <>-

• Accuracy should be shot from.,a,r~ili~15,rest. S~t;iul~r ~h~ng is acceptable but not the preferred way. 

Data Required: ''.~, '.r\f~~r-'.'+ ·-~~~{;. "'.!Ji~ .,_,,'.~~J~; ·~;r~~,·· 
• Measure gro_\l]J sizes;'<t:ente[Atit~nter '{:., ~t~'~·;·"' 

-~~1;(;~~~:•:, =~j~-- ·~~~ '~-
• R~JJgttil~~d~~ii;;p~~i~UofilRe 

,:~f' '~;~;·~ ~!~: ri·,1i·~~~'.~ ·0~; 

,~-}_';~~ir, ~~cord m~ a~~idenHfier of scope it ~,· ~\~~d ~~nit'ibn type used. 

~~~- • j~ecdfd'tifumunition lot numbers used during the test 
"'t· }~' 

~~~ ~t".lf!'Record 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 champer fot~~~ least 6 
~·~~ -.. :.l:~. 

hours at a temperature of 120 degrees F. (or as close to 120 degrees F. as the equiplJJ;ent c~'6e}i,iai~11fg.) . 
. ~ s~ -r~-. ~:.:.. · ~:-.. 1~·- ·~~~ .• ;tt:-.i1 

• Test each firearm within the chamber as follows: .,. ~;'i · :· - )~< :~,.A'~'-~~\ q;~f~> · · 
., 'i?-~·.~r~~~~ -~~~1. );~~:·· r• :~f~:· ·~=·'. 

Fire 20 rounds of ammunition. Wait 2 hours and repeat until all i'.® rouria~ have ij;~n Dred. · 
-~,:~1·i-~ -~~~-· -:n~ :~it .~::' 

Do not perform maintenance during the 100 roun~0gste. ~;~~(i~\'!L _ ':~L \,;,, '11
" 

.';·.~,., •... )~ ·- ... ·~:-;.· -:~" ·;n;..-

Cycle the safety from fire to safe every 5 round~.:. .,, ·: .- '"<:b~t~'''.; ' 
·.'·~··:;~'::i~;~·-_ ':~::\ . ~i~~~,: . ..: ·-~~ . ·-~~~-· 

The tester should wear gloves to pr~j@ct"hiWD_wid~}froin the h~,_metal. 
-~ft. ~;~~-. ·:-r~. ·~;~:;. .rl~.~~:~~ 

• After 100 rounds have beeuftMl ti~uglteach fit¢:a~:r~!Mve the firearms from the conditioning chamber, 
~ .A?_::~f~ ·t\ . ·(::. )~~ ~)~~ 

disassemble, thorou~ly ~~·~t~~cle~; an4g~~~te. 
• ~-~ •:,_ ::"1\ ·~~~~~{·_,:<. '\j, -;:~~,,~,,..· 

Data Reguired · '!r1;~';:. '' ,, ~.,c · .,. 
~~~-+-'-'-'--~~· ~=:~)"·,~\~:•:, .,~~-- ;;~~~~ ·:; 

• R~<i~a~~~~~~~~i~~~x;tjsure times 
:~~~ -~~!: '\/... ~~~~;; ! . 

;;)V ri~~~· ~pord all 1Jlrlfu,?ftions. 

JM • RL.r-4 9c~~ge noted during inspection 
~~c i~~ """C' .'<.W 

1~J~.. •,#~]Record all necessary maintenance actions performed 
~~~ ~t'*'' 

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: 

03/07/00 

Page 39 of 57~ 

DRAFT Revision #1 

MF1342 

Confidential - Subject to Protective Order 
Williams v. Remington 



• Condition the firearm and I 00 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 I 00 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: 

• 
• 
• 

Record temperature and exposure times 

Record all malfunctions . 

Record damage noted during inspection 

• 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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• 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: -.'! 

·'d} .. 
~~~~~.'. ~-;t& • Rifle serial number 
'(.: '~/. -.~~;._ 

• Cycle time for each test condition •'' 1 ;,ti:'~i :~~~< :L .. ~)%~h ··~~~:;~)~(~' 
• Temperature records throughout each cycle. Use the chart feat~~ "?.6ri'~t; freett ~;·~ terrl~i~t~re-

rccording device for the chamber. ·?t~~, '~t \~~!. '~fa; }f 

• Malfunctions type and rates both pre- and post thetm~i~b~~les'.:~w~;;!L;fo,·;~~~ ~;.;h . 
• ~~·~·c ·:,:;~~:- f ,'~~,';-~ '=<:~ .. ~,~~~~' 

• Observations made on cracks, creep or, o1li.er not~.wo~yfih~ms. ·;~, . 

o' ;.j '.~5: {;r., ·,~2.,~;;, . )~;;; '~;;~~i;~:~·}r>'i~ <'· 

TLWOOlOAK- Heat &1 H1~iji1dity Furletiorl'.::'.:rest:,:J~: :,~ 

Mcth~'!'''"i• ~l~"'~,::;~~:~1r;> 1~: ~b"''' 
.. ?,~,;~ ·;~~r~. $toot the ~ff~ fronf'iiiside the environmental test cabinet in the long range. 

j~~- ~ ~m:. the,~J and'" ammunition for a minimum of six hours at a temperature of+ 100°F and 80-90% Relative 
g< .~~ T ""•••"'" •'• "i~" .. ;,, i~ttuniid'ity. 
\~f. &: 

g~~ ~~HJW Shoot 100 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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,.; I 

DEBRIS TESTING-TLWOOlOAL THROUGH TLWOOlOAN 

TL WOOlOAL - Dynamic Sand & Dust Test: 

._Ji. 

>~~ 
This test evaluates the effects of blowing sand and dust on firearm performance, bny~~e tesitfiring is 

~~· \.•; ·.'o.·~· 

conducted after the firearm is removed from the sand and dust environment. ~e''.~e same s~d art~:i.t· 
.. ·lj!;'" ~/·• ... :<= !;-~~, ;~: __ ,.,.~:~e;~h ~::J~·-r/)~;-·.,~ 

mixture used in the Sand and Dust Test, , -;\~~;,~~; ··:~fo :;,;>~r ~-:~~~ .,,,~-· ' 

(See Table No. 1.) ,, -:;::7,, \t~~;· ~%~_:;:.,·•:',o····,'· ~~> l! ' 
Method: d,~) ·.··· -('U_.~i~;;!'..\_ .. -.:,_·:;_.\_ '., ._ 

.~'~·-~,~I·:. ~ N ~ 'r • '-

• Clean and lubricate one test firearm and clq~,!;~pe tri*:zzl~r~~th t~. '\:;~~~~~ 
, ... :_;*·~.:.·:·-~>- \);~~, ;;~~~i.·~~·f' ~=~~· 

• Close the bolt. Set the safety in th~,SAf;E positidh. ij:}ad th~ :preatm using one primed case. 
~ ,_\~~~ \ ~~, ·~.'-:-~ H~ .,·~·~·\. ... r ~·~~.::)·/;~ 

• Expose the firearm as foJJA~F' ~~; ·1;·; i~; ~~~,~·-
-.-~- < .:~~- ~.~~-, : .. ::.: ,.l~)-· 

• Place the fire'.11111 in tllt c'· . pfthe ~~,x, ~~;lfli~ien the box lid. 

• Aftq.J.hw.,.in~\~},:;t9p t~4 bl6\ying air, r~~o~e the lid, and tum the firearm upside down in the box. Replace 
.j~1~~,J,,·1',!."~:~::;, -t~L '"J.:~.~:~.I '\~~ ·~~~ ... 

t~Jid and'~p~~t thJ~~~ anll dust blast for another minute. 

. :l; ~:;~~~· ~~o. ve th_ ~~g~\:from t~e box after first attempting to wipe clean the firearm with gloved hands. Clean 
I =~ i~~t~ ;R· 
]~~~- ;F~'.a~:,niS~h as possible by blowing the rifle with compressed or shaking the firearm. Carefully remove the 

'~~~: ~~~d~fj{ape 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. Cycle the safety 

from fire to safe every 5 rounds. 

• At every 5 round interval verify the firearm is not loaded. 

• Close the firearm as if to fire it and put the safety to the SAFE 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 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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l • Tum the firearm to its normal upright horizontal position and apply a tablespoon of sand and dust to the 

top of the firecontrol mechanism from the top. Tap the firearm three times, in the middle of the receiver, to 

jar the rifle and aid sand getting into the mechanism. 

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

• 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 (US gage sieve no.) 

20 

30 

45 

60 

100 

pass 100 

140-mesh silica flour 

• Record any hang fires. 

TLWOOtoAN - Field Debris Test: 

Percent of weight 

retained 

3 

5 

17 

14 

10 

Particle Size 

(microns) 

842 to 1000 

595 to 841 

355 to 595 

251to354 

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 Table No. 2 for field debris composition. 
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Method: 

• Clean and lubricate one test gun to the procedure supplied by the design team. 

• Remove the bolt. Set the safety in the SAFE position and verify that the 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 
..Ji-

·\~},, aid field debris getting into the mechanism. 

• Turn the firearm to its normal upright horizontal position and apply a tablespoon of field ~br~s to ~.top of 
c+ ~:; ·~·.'•- ·:,,, 83 

the firecontrol mechanism from the top. Tap the firearm three times, in t~~,.ip._~d~le ~<the ~!f::~tY~~htd1~w;f~P~~· 
rifle and aid the debris getting into the mechanism. :+. )/'''~~~i. ·~~(., i~i .. ·~~t,. ,,, 

::t~ ..,~~- :¥.~. ·H 

• Wipe away any debris that prevents the bolt from closiug. ·::;Ql~;m p$s as riiqch as''}\oisible by blowing 

sharply or wiping. (~~~~<·Y'·' 
0

~~~i10;'!h:~:h·;fo ~;,;) 

• Fire a full magazine from the firearm .. ~~~{igp6~~d·:~b~ion~~Ra~:~~h~s impossible, attempt to fire with 

another magazine. If firing,i~i:stif~~.~~tisfacto~~ ~~ewpp,'tif.~fire with a clean magazine, container, etc., 
.· . ~~~~ : . ~ -~~;:' ·:.'-·~.. ~t~ ~~~;..7:.o) ~ 

loaded with clean q,llll'tj\inltion. ff,,,rep¢ated ... illalfml'ctions make it impractical to fire the remaining 
~~ ~~- ·\~~ .T'~:·~~~ ·~t·:. ~ir~,~··;.N~~.-

ammunition -BWJ? thelest.'r~~~l{' · · '% w,,.,,,. 
~~~t~·~;~\~=·=, -~,;~-- ~~~; ~T 

• Cy,R~e:tlft,,~}~fe'-: fiQm . .f~f tcYi$ftfe every 5 rounds. 
,=~~.I ·~=~~~ ;!~: r~··1i·~~~'.~ ·0~; 

···t• Ai' every 5 ~undinterv"ili~verify the firearm is not loaded. 
;'• ;·.~~·" ' ~' 

~~-{.Ii ~~·)· ~~~ :~; -~~~-

j~\ • ~e.the.~~arm'as if to fire it and put the safety to the SAFE position 
et. . ~ ... ,,'. .. " ... ·~-
·i1L • .~~ull the trlgger firmly (10 lb. maximum) - firearm must not fire. 

~J~~ ' ,;#;> 
·~ ~i'~~" 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 

Table Salt 

Small Stones (.015" dia. to .125" dia.) 

Crushed Dry Leaves 

1 part 

I part 

1 paq;,;~~ 
-1"9·;~;~' ' 

::~~~~ ~; p~~ 

Pine Needles A-_. l ·~:~.·~··:::~_: •. ; ..• ~_~' ·~.;-~;·,.-_:.,_~ .• ::,·_:.: :.~·.·.:.·_::.,_-:_._.ppartart\~~1,:.~··C Hair Samples (no longer than 2 i~)~~~;.>' . ~: -M·~ et~ , .. 

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 following procedure: 
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Tests will be conducted in accordance with ASTM D543-87, which calls for 24-hour immersion in 

solvents followed by a property evaluation. Hardness or stiffness is the property measured for this test, either 

quantitatively or qualitatively (where quantitative measurements were impractical). Solvent effects in polymers 

range from no effect to complete decomposition. Parts that absorb solvents may permanently discolor, crack, 

craze, or otherwise display failures. The parts also may simply take up solvent when immersed and yield the 

solvent back when exposed to air with no other property change other than temporary modulus (stiffness) 

reduction. To support this observation, it is often helpful to separate parts by their amount of solvent uptake, so 

that the large solvent uptake parts can be more carefully examined. 

The receiver insert will be specifically tested for this DAT. 

Method: 

..Ji-

·\~},, 
-:n·--. '.."~~ •. 
;~\V.·, . 

• Obtain untested chemicals. ·' ~,,/i:'~! ''.~~~. ;L '":x;~~h;~~~~:;~.:;~0~' 
• Weigh and obtain hardness readings on the test specimen(s). ·:; ·:/''''~~:, ·~~;. W ·· '~i:t.: ,,, 

·~t(- ;~,~. "*~~ ').: 
• Place the specimen( s) in a container so that they are coll1Flet~~:;f:~v~f~~ by t~2 ~olven~fi" IJJave at rest in the 

container for 24 hours. ;·;·~{:; Y ·' -~~Co; !h:~~, ;;~~ \,;) 

• Remove and wipe the specimen(s) ~»liJ:.•tlfey;,,~r~·~f!ry$~Weig~1tn~,,~~~~in hardness readings on the test 

specimen(s). o•c-f~~: ;f;k ·,~~t;\ )~:!; \qi\,,i:';~·;>'~~ :,;''-
• Leave the specimen(s) ~~;~ir dry aUJ.~dclitiona_I.::#4 hdtlrs. Weigh and obtain hardness readings on the test 

specimens. 1~~J':~;~.... •'. ~1:!; ·~~~~;i?*<~~- ·~~}~ 
1

fog;i,F' 

• Th~;J*ti'?f. s&1\t~h\S,,,:!-~~pc~ts and production chemicals commonly used with and around firearms is found 
,:~~.I ·~;~;·~ ~!~: r~··1i·~~~'.~ ·0~; 

ili'below· -~,.. ·l <f·:~; ;;);":· ~;~~~~· '~ii~ . Jiemid~on Oil .... 

j~\ < '~~;~~" , , • (i;.Remington Bore Cleaner 
·,~~' i~IB "·- ··'·'' Break Free Bore Cleaner 
·
11L, J;i Birchwood-Casey Gunscmbber 

~~~~< tdW' Remington Action Cleaner 
Hoppe's Oil 
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: 
·. ~-

\~} . 
... ;t'. ~·~i 

This test will simulate abusive dropping of the firearm from a distance of 48 wches '*tQ>~-- 1" l~c~3~5 '· 
•. -:;,, -~:'' . :. ·~·. /' I ~... ·J.1:"1\ 

durometer (Shore A) rubber mat backed by concrete. Trigger Pull weigqt~;WJff b~~Jldju~~~~kih~µ:ni~~:tml 

specification (3-112 lb.) The Trigger/Sear engagement will be set to the ~i%:~!pecifid~jon:~-~0"}~¥~~~ will 
-:;·;~·"J '~i~ \~:~·- . :~~~ -~~· 

be performed according to SAAMI Technical Commif!~~~~·proq~~~r.s. r:~¥agazi~~- capactty will as well be 

according to SAAMI procedures. After each series of~~~~~--~he.J?ri:Jft:<l.'b~~~iU be dfscharged to insure validity 
•. , •• 1,~ci:i--. ·, ' ' . .- ...:.·; .-~~/'_ ~ ·.~.-:1 -~~~(.-

of test. This test will be performed on a s~~p);e;; bf~if;tir·;~~fuis (foi~pase I) and six firearms (Phase II) of .30-

:e::::~rs only. 'l>. ·::;:'~:::,'\~~!~~'\_,,,,,iii <~,;~ip;i; 
• With the fir~ safay irf,~~ SAFE s~~te, '.Uie firearm shall be capable of passing the below test criteria for 

"·'~'" t\. ~~~r>:~~:·~·.•, ·~:~;~ I~~<, "' 

dr,.~~tnesd~ •''<:t;-®igbt of/four feet onto an 85±5 Durometer, Shore A, rubber mat, one-inch thick backed 
.~~f. ·-,~~~ ;;:t;.. ! '1 t~f~i~. :~ . 

.. {~·'!:. -~.:~~~~· ,, concret1~~ T~r:,mat and concrete shall be large enough so that when the gun is dropped it will fall and 

j~r cti~t to r,~'without interference within the perimeter of the mat. The four feet shall be measured from the 
-g• -~· . · .. , ;:~ . 'y!-
·;~L .~'1!iurface of the rubber mat to the center of gravity of the firearm. The center of gravity shall be determined to 

~~~~ ~~u~!:'' 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 fiream1s shal1 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 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 1~~ as th~ empty 
-+ ~·:: ';:,-,_ ·:h 8.3 

primed case does not fire and the firearm can be unloaded safely after eac~ ~f qp. ~?re s~~~~~~~ ~~}~.¢~· 
than the amount of test guns to allow for breakage due to the drop te~~ng~''lr~. stock'~~~c~_c· rep la~~ 6e'fore 

contin~ing test. d,'./Y' '·~1~~;~;"'.-. ~i:~~-- \~:~h~ ·~fa; }f 
Data required: <}·~·- ~~~. ·<;fo,. i~~ ·~, 
• Record whether or not the firearm fir~~~~tK~jp,,p~::,k~~~d'has~t~f it~~(9~§ignated cartridge when tested in 

accordance with this procedu;~~' ;H~ ·;~t..r;_... 1 i,r-.,:~_1:_··. '~;i~.·.~·'_.::<.·;};.'>'i~ ',,·,_ 
... •·r,~ :: ~:---:- {~~~ .. . .. ~·~~-,,.. 

• Record round level <:?::~~ "~;> /:: ,!.~! 
:~~~ ~-:.\~~ _.;··~t .. ~;·. ~~-·-·~ .•. ·.·:.:,·,·,.; .. ,?~~~~? ,.-: •:,_ ~~~·, -~~.-~~.~.j{~:,~ •'' ·;;:;-:_ ~~ ,"' 

~-.;,. .·1 ~,,_ -~~; 
~~:i"~,.~~:•,, -~.~~-- ·~~l~/ 

TL W~9.H• .. - S~~l J;ir-OI Test: .i·· '~~~ ~~t; ·;·~%~t;:L i•'. 

; ;~?.~,·~ ·;~~~~· ;ij~i~The ob,Jti~~ .. of th~ ~ar-off test is to simulate the abusive impacting (bumping) of the firearm against a 

1~~~ h~~ s~}fa'ei;\~ith the firearm in a condition of maximum readiness. With the firearm in the ready to fire 
~~:~~- -f ~f 

~.'.j~~ ~~:~ffdition, the firearm shall be capable of withstanding a jar-off shock equivalent to being dropped from a height 

of 12" inches onto a 1" thick 85 Durometer (Shore A) rubber mat backed by concrete_ Trigger Pull weight will 

be adjusted to minimum specification. The test will be performed according to SAAMI Technical Committee 

procedures. Magazine will be loaded to maximum capacity with dummy rounds according to SAAMI 

procedures. A fresh primed case will be chambered prior to each drop. After each drop the primed case will be 

discharged to verify its validity_ This test will be performed on a sample of firearms made up of .30-06 caliber. 

Method: 
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• With the firearm cocked and the safety in the FIRE position the firearm shall be capable of withstanding jar

off shock equivalent to being dropped from a height of twelve inches onto a 85±5 Durometer, Shore A, 

rubber mat, one-inch thick backed by concrete. The mat and concrete sha11 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:P each of 
q;,, 

the following attitudes: d\~1. :·~~~ 

Barrel vertical, muzzle down. _.,;,~(<' '[~~!. i~;".~--:•),;~~ii:11:;,~• 
Barrel vertical, muzzle up. ·;:~;. i''. ·:~~.·~.~,.:··:~.--·:.. 1~, '" " ·~~ ·~\ ·,~~8" 

::::: ~;::::: :::: ::wn •:'''')' '%jf ''':1,~~1j, ~~' " 
Barrel horizontal, left side ~~J;:i~·::;'~;'>;~ :·:;:;~}\.)~~;>\ '·1~'-. 

• Barrel horizontal riiht-~e \!p. ·fr ·.;,, .•. ~··~~ 
,,.~.rf~~ \~·:- '· . ..,\ !.~~ ~~l;i~'F· ~ 

• Tests shall be condu~tedWi\h the tri~er p:µll for,~ set'£tt the minimum force specified, with engagement set 
~~~) ~-:::~~ ... ~~: ··~~··. ~4~. ,,,i -~ ~~~,.. 

to the minirrwm spedti,ed;~~*~1th th~iir~&iltrol lubricated per the owner's manual. 
~~t~·~;~~~:•:, -~,;~-- ~~~; ~? 

• Th:<,?<~st~s~n·~:tcwQ~t\ed .,~th the magazine or clip fully loaded with dummy cartridges and inserted in the . fi~:m .,,~~~. ~:::,; ''·%~~:.~; 8~' 

. j~rf" r·.~:~~· ~'~~~~~~~je ~~'.:.other damage as a result of drop testing does not constitute failure as long as the empty 

~~~- j~im~:a:t'~se does not fire and the firearm can be unloaded safely after each drop. More stocks are required 
·~- ,, -~-t; 

~~~~ ~~td~J!than the amount of test guns to allow for breakage due to the drop testing. If a stock cracks - replace before 

continuing test. 

Data required: 

• Record engagement and trigger pull. 

• Record whether or not the firearm fires an 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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TL WOOlOAS - SAAMI Rotation Test: 

The test will be conducted according to SAAM! Technical Committee procedures. The firem,ip. will be 
!j}, 

placed in the "Safe Carrying" condition and dropped from an upright position with its butt res~. on th,furface 

of a l" thick 85 durometer (Shore A) rubber mat backed by concrete. Trigger P1,1M w~ght ~li '~~adjq~<;f tQl'.~, 
.. ,;o··· ,,.,, '~· ..... ;~·.-•'h ,? .. ·')'/!>· 

minimum specification. Magazine capacity will as well be according to.~MM~P,roced~es. :Jl'h~fi;~pif~hall 
:,~~:\ ;:":";~ -f=!- .-~~ 

he tested (dropped) on both the right and left sides. After each i:Q~~tion:'~e pri~ caslitilUbe discharged to 

insure validity oftest. <~~~~<·:)'., %~[\~\'!!':;~~,:~;~~ \,~) '11

" 

In addition, should the alternative test be perf.9~,~ d~pl¥..;fOUnd·#iould'tWchambered prior to the drop. 

Method: . ';j~: ;f~t .. ·~~[:~·· . ,, \~;!;. ·;~;j~.:,c~·'';~·;·>'~~ ·:' ... 
• With the firearm sa~etyj~~flfo SAF~,, stat~, the .~an:ii.~'sfiall be capable of passing the below test criteria 

when allow~.~(; to fcil~\ fr~ri?ffi3in ~~i. u~h~~~~sition with its butt resting on the surface of a 85±5 
·~h·~':·.~ ·_-; ~~ ~ .. ~~ >::: 

Dur.1m~l!i1,r, S~r'e'iA~. i\ij?bet[lllat, one-inch thick backed by concrete. The mat and concrete shall be large 
·to\:•~{ ~·. ~~:!;,. ·.~i.:::.. ·~;."-~· .. ·, -.:.~ )·i~ .. 

. e~~gh so''t~t ~Whed~~:~ 8falls it will come to a rest without interference within the perimeter of the mat . 
.... ~: '!.:~;~:::-.,~.. ~~·:f ~, .... :;- ·: .. ,· .'.t ,. ·'.,~)· 1f~ fire~~alJ\be tested so as to fall once on its right-hand side and once on its left-hand side. The primed 

l~~, ,.s~~~liarfi6~ discharged following the drop and a fresh primed cartridge re-chambered prior to the next 
-~1~:,, ,-~it 

~~· ~~tdW'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 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 

TLWOOIOAT- Extended SAAMI Jar-Off Test: (for Information only.) •• ..i. 

·\~}. 
W:;:.. ')~~-

with the intent to establish design margin this test simulates the abusive, ,Wi~ting '.(im~P,ing~~f-tli!((~' 
... ,;,:' ·: · ·:~~. <. J.·>~'f-"h ·;~·-·H> · 

firearm against a hard surface with the firearm in a state of maximum ~%~diriM~;?nder '~,!1di~pfi; ~~- s~tere 
•.. ,. '•:.;. \I'• ':·. 

than the SAAMI recommendations. This test will be perfonneq::;t~n, a sitlfiple of:~ (Phaij¢ IiJ (or the number 
.~' -:·~i.~:,..~:(. t~::-.. ·--~:, lr:-

available after performing the std. SAAMI tests) firearms~~<~>"1 ' '~t~i1 ';'~k: ·%, \;;b 
·:. • :·. ·:. =~---.- ·~(~~~Ft; 

Method: _,.;,'•~;,_ °"' ,;!/'~ ~.l ,,~, 

• With the firearm cocked .!ID~h in··~~~~- ~a;~i~; iJ~:1~~e _F.1~ ·~~sition the firearm shall be capable of 
. ~ ~j~: ~-~:~. ~;.'~:, ~·~f. -~·~"---~~}·y.··r· 

withstanding jar-off ~ek· equi~~lerit.~o bei11g!droppeCI from a height of 6 inches, 18 inches, 24 inches, 
-:. · ~ ·, .~"J. · ·:·· .1:.:rr 

and 48 i1:Jches om~ ~i~~§:~uro~ete~J~sttS;~ A, rubber mat, one-inch thick backed by concrete. The 
:0 ~-··· - "'I ,t'.!;i!;;- ~ ~1 , • 

. ,.!fH!t~~-d !~~h~~t~:~n ~iki large en6ugh so that when the gun is dropped it will fall within the perimeter 
•tt.i't "•:'•""• l·\.::1. ·1·-".;. I - ~ ~,j,~ 

.~~(~f th~'~W,at;~trikia~~ tliat once. The distance of drop will be measured from the test surface to the 

/~f.f.'·'~' .:~~~~· '~ih~owes~~~bint'ibn the firearm. The primed case shall be discharged following the drop and a fresh primed 

~:~, .~~ ''~idge re-chambered prior to the next drop. A "fresh" firearm may be substituted into the test at any 
-~~t, ,-~;r 

~g~~, f!~~V 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. 
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• 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. 

• 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 stocl¢,cracks -
~:.~}. 

replace before continuing test. ~~~~:'. ')k 
Data required: ,,· y)°h~~ ''.t~~- ;]:: ·j~f-ih ''.~~~:1~i)~r~, 

• Record engagement and trigger pull ·} ~~~''''~~~-1 ·:~~(. A~~P "'{f:t: ,, .. ··· 
~.i~ - ~~~;~ =~$· Ji= 

• Record whether or not the firearm fires an em~~~:f.!im~~~:e ~~~ts dd~?.ated ~~fldge when tested 

in accordance with this procedure. (·~~~;.:·"' !~; ·..;:;~j, .;·;~~ '\~~ 
• Record the round level on the fir~tttf;~~;!< ·-:;·:<b,,,)~:c~~'.\ ··~:'.·.-. ,~,q~~~ 

o·,.~ '.~~: '{:k -~~~1_,\ "!% ~~;~~~1;~;~1;.<i'~' 
TL WOOlOAU - Exten~fd S~AMI Roia.t~oii:].'est:_1(;fJ.r I~formation only.) 

1 ~ik;1... ·;~~~h. ~~~~;~?¥;;~~: -~~~; ~~~:;~;>"~'' 
.f~-\!:he "1:QferiktR~~~tab~.sh design margin this test simulates the abusive fall of a firearm when left 

:~~=·' =~:~"'· ~~. 'f,~', ... :.-',,:~ =&~. 

A'1:. .,.:~f~~-ant~~ agains~~ v~~:ical
1

~~face under conditions more severe than the SAAMI recommendations. This test 

j~f will ~~f~~rf~~tl ori';'~ sample of six (Phase II) (or of those still available) firearms. 

'1~L, M .. ~~O(f';:~;;Y!· 
~~~~ ~~HW" • With the firearm safety in the SAFE state, the firearm shall be capable of passing the following test 

criteria when allowed to fall freely from an upright position with its butt resting on the surface of a tiled 

floor backed by concrete. The firearm shall be tested so as to fall once on its right-hand side and once on 

its left-hand side. The primed case shall be discharged following the drop and a fresh primed cartridge 

re-chambered prior to the next drop. A "fresh" firearm may be substituted into the test at any point. 

• 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& • Record round level of the firearm . 

·+ <: ';;:.;,_ ,,~~ 83 

TLWOOlOA V - Extended SAAMI Drop Test: (for Information only),~ "d;·,~;(''~i \~~~: :_._;_: __ i_,:_::.;:~/''~i~~,~~~~~]~~f~!,:;~(~' 
. " ·A~~, -~tt,,... ,~~~~;_ ·\~h; ;: 

With the intent to establish design margin ~~ft6~t sim~fi~~" ~~sive ~~oppin~ of the firearm in 
• • . •. '·•- r ·-l'-!.•· 

conditions more severe than the SAAMI reco~qatf~p,_s. if_E~~ tes~t..rin b~~~~rformed on a sample of six (or of 
,,,,..!/~~ .. ' ·-~'=;-~ ·=~~'f!',.;.' ·.-r .. 

those still available) firearms. ... ;f~ '~~r,, . 1h '~L __ .;.\~,,;~ ·,;'· 
,,•·r,~ f~~~ )·.Q~~ ·.-:·.~~~ ~=~:. -~~~;*~~·*;.·~ 

Method: , ,.-,s;:w "•~.: /•· ir.; ,,~ 
:<~ -~.::;~~ .... ~t ~:~~;-. : ~~~. ·.-.' .~ ~~~~;~· 

• With the.!}rearm:~~fe~¥j~tlie SA!f:g st~e(the firearm shall be capable of passing the below test criteria 
~~~J~~~~~:•,, -~.~~-- ~~~~ ~2' 

-~Il:4~9P ti!f$trh'g:Jr<J:4U a ~ight of 6 feet and 8 feet onto a 85± 5 Durometer, Shore A, rubber mat, one-
:~i~1,t ··.·~.~:.. \~i.. -~·q~\~.·"~·... ~t~~ 

;~~· inch t~~ ''B:itcked,;)honcrete. The mat and concrete shall be large enough so that when the gun is 

'~(,\ '';!; .1~~rnr~;,!t jfi fall and come to rest without interference within the perimeter of the maL The drop 

~~' i~~ -fi~fgM~hall be measured from the surface of the rubber mat to the center of gravity of the firearm. The 
1

~~~~~ ~~,H~fW 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 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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<f: 

• Barrel horizontal, bottom up. 

• Barre] 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.:!h,e empty 
.~.r· 

primed case does not fire and the firearm can be unloaded safely after each drop.~Nore st~ks are 
,+ ':;. "'"'-'•. ')". B:J 

required than the amount of test guns to allow for breakage due to t~,7. ?,fy):P\ te'i,~pg. I~-~-~~~~~ c~1f~~.:;.{(~' 

re~lac~ before continuing test. ··:.;" :;;~~,.Ah-<~~~h.. ,~;th ~( .. ,~~~ ,., 
Data required. . .:.<~''· .,.,,,,_ ,_.,. ;,,, 

• Record whether or not the firearm fires an ~m.Pt/~rlmJi,~~~9M,ts desi\~~ated ~~ridge when tested 
• • • . .••• ~ '.:j~·-. ':;~~::- ~~ :!:::~~ . =.-.;:-1 '--'!:,~~~~. 
m accordance with this procedm;~~:;·;; ·.;\1•• \b/,,/F' < 

·-~~:.:: . . '~1: ·~~:·; ~ · .. ~"<-

• Record round level o!1Ajp.e ~eari;t,\ "{'.: ':;~i~;~ri»i'~' 

-~~~- '. ;·1~~*'f:::,:~~, -~~~~~, ·::;~~~·)t:;,'.;~!:P 
INTENTIONAiJib\\BUSJ)k- TE~OOlOA WTHROUGH TLWOOlOAY 

-~~~~~;;:~~t''\:~~,~1t~i~':'[;~;~:\fi~b; '~~~~:: , 

.3'·'~' :;~~~ 'ltoo10A ~~ Pi~p:ed Primer Test: 
:( ·~~ -~ ' . ' 
l~t -~~ ' -~~:;~8 \;}~;/ 
·\~~'-,. jif" For this test, a firing pin will be altered to have a "wedge-shaped" point. This type of firing pin point 
. g~~~ ~:/~~7;1· . . 

· ' ·should produce a pierced pnmer 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)\ 
; .~!/• 

~"';.i/''' \ 11•.i_::;;i~!\:~~;,"r' 
,,;. '!!. <' 'i,~i.i .. ,::.~o".~.. ~~h~ " 

Data Required: 

• Rifle serial number . 

• The condition of the witness paper . 

;·cd~:~)j\ ;·~~~;~;\:<{:1;~~. · ;.; 
• Photographs of broken or missing parts. ,,.;,";~:,. ·:.' ,-;'~'.\ ·{) .,«~~( 

•. rO. ·· ~>· <,:,·, \~.:.~.>.-',:~!.::)~,7 i-' t.1 ;(; ·~~~{:·· . "·jf ;. c;.;, .,,,. "";'.'<. 

TLWOOlOAX- High Pressur.e.JW!t: \·;h ';:;:\ ~~; '.i~r;~;~};.;.J"' 

• Notes of any broken or missing parts. 

,,~~- ':;;~~ ·<~;;~~- ~:~;., '~~t;.g;1i(i;
1 

"'" 
The rifle1~.1'e ie.~~ed~~tw,ooo '~i. The purpose of this test is to determine the extent of damage if an 

indiv~~1~~l~~&~ftd~~'¥~~f~~2~~entally handload an extremely high pressure load. Use standard Remington 

:~~f''':?.:~,.~h$res~ure 1~4S~tion s·afety ~r-ocedures for these tests. The p~essures for ~e test r~u~d will be worked up 

j~~ usmg~~~~1:.10l1~·'am size loads givmg pressures below 95,000 psi, (approachmg the hm1ts of the transducer 
.g. ·~· .... , ;:~ . 'y!· 
·;~L ga~es.) The grain size load will be plotted and a curve extrapolated to determine the load expected to produce 

~~~~ ~/tJlbad of approximately 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 colJection 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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TL WOOlOAY - Obstructed Bore Test: 

One of the sample rifles will have a rifle bullet driven into the bore to a position immediately ahead of 

the chamber. A standard round (.30-06, 220 gr. factory load) will be loaded and fired remotely. All testing will 

be done in the blow-up room using the high-speed video camera and witness paper. Before removing or 

otherwise disturbing the test samples after blow-up photographs will be taken for the record. After collection 

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

record. All parts and will put in sample bags, boxed and temporarily stored for review if required. 
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Remington Arms Company, Inc. 
December 7, 1999 

Mayfield Visit, Dec. 6, 1999 

CONFIDENTIAL Research and Development Technology Center 
Elizabethtown, Kentucky 

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

Ml 710 Review: 

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

·\~},, 

Bolt Handle Assembly - Modification of the bolt handle pin will be requirJl1o :·~~~ 
eliminate burrs generated while pressing the pin into the bolt hai;i;<;!Je~0~Pte b~lt · ;,)~:-. ·:~~~8: <".~• 
body clearance .c~~ on the bolt handle will be altered to ;6f~W-~a~ to ~rov~;~·~·-~~~~t,: 'W!•> · 
braze charactensit1cs. ·;:~. ·· ~~i ~F.. <1 ~. 

, ·::';~~~'· -,tk. s~~~ ·~~~" $t 
~eceiver an~ B~lt Body D~awings -_.,~t¢tati~1lf;~~:~S1t~ by ~~!'field fo 
improve design mtent relative to loc~1rnn an?,msf}ectl'Of.l,~9f}he components. 

, ·'":,:~·::;'~;'~;· ·:~-~("' }~~>'-' {L ~>,v 
Magazine Bottom aitd F~1fower ::.\}TJli€.'lwo crn:y.pcihents will be molded in a 
family tool, th,u~tco&iolit.nateriai'.;$pe&ifj.cajj.6ff~ are required. 

'.A?;~~i ~, ·~fL ·> J~; ~;~''"' 
Magai,~~e'~~--~~:~~&~~~ill~,~~tf Deer Park Stamping to review possible 

1~r,~9iniri~\ppe~6ns to rem.ove'sharp edge on underside of feed lips. Drawings will 

.,,~,:~~h,. ~1~'W1,~a{~~ :fq~owing th~ determination of resultant geometry. 
,.,;~~~ ~ \~~~ ··~;~: ~~-f~fi·;t\ ~0~~ 

. '.;)f'':ri~~~~- ;~~: ·]~~ i1'.&,~chh ~ <'M;d' .ayfi~ld wBill qudote as a Pohwder Meta~1c1odmr:odn~nft as baalck
1 
upht~ current 

. , ;~~ ,~?' syh.t_ ebc irect10n._ ase on co.st, t e gr~up WI ec1 e 1 a met ate is 
j~\ < '~~~,'.~c ... (i~· feasible. Concern is that the revised latching surface of the box may deform a 

~~~\. .~~~f ··· · ··'·'' synthetic latch. R&D to review synthetic material selection. 

~~~~~id~!' 
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) ofreceiver 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 of30-06 caliber firearms is 
scheduled to begin mid February, based on delivery of receiver and bolt body 
tubing. Mayfield vendors will be used to provide as many of the components as 
possible based on delivery schedules. Mayfield to investigate procurement of 
MIM material blanks for machining of firing pin heads. Final assembly of the 
DAT firearms will be in Mayfield. Following successful completion of the 30-06 
DAT, the 270 DAT will follow in April. 

Michael D. Keeney 
Staff Engineer 
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Confidential Remington Arms Co. 

To: Mike Keeney; D. Diaz 

From: Matt Golemboski 

CC: Joe Zajk 

Re: M/710 Vendor Tooling 

Date: 12/10/99 

M/710 RELEASE OF CAPITAL TOOL BUILD 

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 l~f:~5/99>h 

~ ::~;; :~~ D-300420 '~ 1:lCi~r~ 'i~~.l_:_·',~. ,_:":_:·~-:~.::.,\~:';[/~~~~(::~~~~!~i_·:;~t~' 
~=t~ s~;~ ~. r; ~: 

Contact: Matt Marley .,,),., 0 7;•,, -~,j, '"_)
1

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

Design is complete and ready to issue to tool b~N~~;Will ~{s:i~~f~~ 12/3ltg9. 

~~~~!:i~~;~;-:n~i:e~ " 'i~(l'f?; ~l'i\~;:11'$:' ''-' t ~-.~; 
Contact: Jim Mullmea~;~r: '\\ .·;. ;;i y,_.~,''F·' 

. ~ ~*ifJ ·.. ·~~~.. . ·., _i· .~~~ ~~;--1·~ 
Phone: 314-739-,449~(" ~,1.. . :, // 

MIM Bl~:~s ~o,r"~~ li~~g"are -~~n~~a~'. Pa~amatech will not ~uote o~ lower vol~rne, 
20,000 uhl~~-~;,.) heiJ~ad~JJrne prohibits wmtmg until February for testmg. With a matenal change 

;_d;jf~jf st~d£I~~i~ay~~ld will then assume design is complete and will start tooling by 
·tf l /10/0{j\~ '.'L ''1t,~'.·t '' 

. ;~~.i. !.:~: ~~~o: ~-~,t.·_. ~~-~-~~ '!~:~,.;·:·:: ·.. ...~~:~~: ;/ -- --,o ,. t .. 

1,~ 1~l§tock ~g-xxxxxx 
=~~, .~IB 'v-end&': Par 4 
'~~'·. ,~;! Contact: Sam Todd 

~~~~~~dW' Phone: 502-965-9141 

Tool has been issued for build. Model to be revised by 12/10/99 for new coring to 
accommodated the M/700 grip cap. Method of attachment has will be press fit at molding time 
of the stock. The assumption is no alteration of the grip cap will be required for this fit. 
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Confidential 

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. 

Magazine Box E-300363 
Vendor: Brainin 
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Confidential Remington Arms Co. 

Memo 

To: 710team 

From: Matt Golembeski 

CC: JoeZajk 

Date: 12/10/99 

Re: M/710 Meeting •• Ji-

·\~},, 
_,,- ·~ '.."~~ .. 
;~\V.·, . 

I would like to hold a 1 :OOpm meeting on Dec.1 O. Be prepared to discuss th:":o~;0"Y:'~ i,s: ;i;._,~:xj~~h.~~~~~;~}0~' 
Topic ·:t i''- :~ompl1, .: \ DeliveryfDate 

y:t~. ti~.te +;~ .! ~: 
Barrels: Is material ordered through lliQn ':~~~~;., 'i::'- ;_,,,· '% l//o/77 

HeatTreatSchedule __ f:;--"'- -f~( o;!L:- 'f~'- #-17 
~ .. -; . 

Bolt Head /2-/1/; 
!2../a-31 

I 

Bolt Handle 
/ 

Bolt~';._, •;!· -~~( OrderTQOI / 

·"!-;ifi ::8!~~~=· ''.1t.~~ .~:}·~~-~-· ·i::;~ . 
. •if' Fir!® P~}fead:~id!·c 'P Order Blocl< of Material 12/20 -
;~~· -~~:, ·l <ia; Order Tool / h.:;loo 

i~f v:r;~~~~· ~~k kF . ...,Sd~gi:"~~:,_s~-~""~'.~~h-----+~M~a---:te-n~.a~1 -------------+--7--=-_-'>-,:------,:-,, ',--+------_, 

~~- .~IB '~~;i:.r-:~.c:-_.:,2Y_:'"'--------1-----=S::a::.:m'.'.!p:::le::s:__ ____________ --lf-------+-----l 

-~1t, ,-~if" 
~J~-- <""''' '"~~~~r.=t;;~-~' Magazine Latch 

Magazine Box 

Range 

Ultra Sonic Welder 

• Page1 

Material ..-~ I"' r4 v-r/ ,. 
Cancel Par 4 PO 

Order 500 at $13.17 each Mayfield Cost Jl/ /3/1) 
Etown pay $12,500 tooling charge 

Design PO and Start fl./ /V f 'n 

Expected Design Completion 
I I 

Shipment from Ilion 

MF1368 

Confidential - Subject to Protective Order 
Williams v. Remington 



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.1 O. Be prepared to discuss the ~oJic;>\/l!ITTg ~: 
..,.~~/\~~(; <.:~:~\ 

:;:\ '.· wompletiqn 
''tt t'P~ite fh 

Topic 
·•"'~-

Barrels: Is material ordered through UiAn 
Heat Treat Schedule .• ~\~·;;··"· 

Bolt Head '·r-· 

~?; 
., .. 

Gr.liJdirij[Schedule)t r~. ..,,. 
Bolt Handle 

Bolt ~:" .. "t T~~ Order 1Pol 
.. ~;~:~ ~:t:,.~, ·:~~i "'"··.:{~;·t~·~ ·~~~ . 

. if°' Ffr(hg t->tn Hea'df~)\ ·~·: Order Block of Material 
·~f f~'. ·;'. ',:;,' Order Tool .. f.f.'-'~~,;~~~~· 't~' r----.~~cll.l¥-""'.,,.,. ... ------+-------------------+-------+-------; 

l~~ 1~hL,J-."""F"'":,~...,S¢· "-.. ir_e_w_B_u_s_h ___ --+-,~=-a_tc:..en-c·a_l _____________ --1------+---------J 

~~~'-. JJt ·q .·/i" amples 
g~~;~y!~~V 1--M~a-ga-z-in_e_L_a-tc-h-----1--M-at_e_n-.a-I --------------+------+-------; 

Cancel Par 4 PO 

r--=-::---.,.---,=-----+---=,--,.----=~-,-,~~;--~~--=~-=---,-----+-------t----·~ 

Magazine Box Order 500 at $13.17 each Mayfield Cost 

Range 

Ultra Sonic Welder 

•Page 1 

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 Golemboski 

CC: JoeZajk 

Date: 01/16/00 

Re: M/710 Magazine Spring 300405 
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Remington Arms Co. 

MF1370 

Confidential - Subject to Protective Order 
Williams v. Remington 



Confidential 

Memo 

To: 710team 

From: Matt Golemboski 

CC: JoeZajk 

Date: 01/16/00 

Re: M/710 Trigger Pt#300435 
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Remington Arms Co. 

MF1371 

Confidential - Subject to Protective Order 
Williams v. Remington 



Confidential 

Memo 

To: 710 team 

From: Matt Golemboski 

CC: JoeZajk 

Date: 01/16/00 

Re: M/710 lock tumbler (B-300420-A) 
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Remington Arms Co. 

MF1372 

Confidential - Subject to Protective Order 
Williams v. Remington 



Confidential Remington Arms Co. 

Memo 

To: 710team 

From: Matt Golemboski 

CC: JoeZajk 

Date: 01/19/00 

Re: M/710 Stock Tool ·. ~-

\~} . ... ;~·~. ~ .. ~1~ 
:;~, •:.I. '-:.. 

,... ~~: · ~>. ·-. ·'.3\ a:J .. 
The M/710 stock t~ol was approved fo.r build on 1212199. The tool will be purc~~§l,~thro~~ par~4. Vl'.i~f-l~ ·1~~--r!}>' 
an J8-week lead-time to the completion of th~ tool. san:i Todd assure~\~\~e pre~'!;l;~pme:~H~tie -,~~t: ,,,~··' 
available and the lapse between the tool brnld completion and sa!JWhng w1!~:1.be w1tfi1t;\ 2-~~ days 1 

afterward. The quoted price of $145,300 includes cooling fixtu.o~s and ~i.turing f/'¢.f!l Mold '~!'¢#lat is 
equivalent to the Mf! texture sample provide to Par 4 by,19Cfd0~~1 • froi#;E'town\:t $5,62~'Premium 
to reduce the lead-time by one week, was not elec~~~~:·' ··" !~; •);:;~}, ':~\ •\~~ 

.... , ··. .. ..... 
A 2-station drill fixture with two pneun:i~ic;;O>:i\I,, he~~~--\il/~:~\ buit~io de-g ' and drill the swivel stud 
holes. The cost is $7,500 and 4 we~~:-·The k>~I catfue amortize~'.·over the first 20,000 pieces, which 
will be produ~ed within 12 !P~mt~ of~~ release{~f pr~u".t!pri,~antities at price of $0.419 per stock or 
total stock pnce of $5_.:Z~ etfch.'·if:he pTice would;~hen-£e!Ut')fto the normal $5.38 each. 

~ ~ '.Y;i~ .. ·~;~~-, -~ :.;~.. ./~~~ ~,~-
The t~~~ •. '.s guat~tee~m?~~;000'~~tsi~~1,:sin parting line or less. No guarantee on the texturing. 

~~1·~·~·:;. -~~- ...,,, ,._ 

f ~7.f ;:~W''", .. ~1~.:~.~.·"·~,)'··1·'··.·.: ; ;;; ~:\~;:,._:··;1.·_·:.·~:· ... ·.;,· ·' ··~~~:: _, 

;~r· ... ~~~~; -: - .. ~ ~ 
.. :,~·,·.·~.;f''i;S.:~~~~· ,.r ·~~ ,,.: : ··,i 'i '';'.i 

1,; 
1 ~~h- .. rV 

8~ ,.~ -~~;;~~·.,\~;~~~ 

\~L_ J~t 
~J-·. «"''" -·~,~~fr~· -
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Confidential - Subject to Protective Order 
Williams v. Remington 



Confidential Remington Arms Co. 

Memo 

To: 710team 

From: Matt Golemboski 

CC: JoeZajk 

Date: 01/19/00 

Re: M/710 Magazine Latch Tool •• ..i. 

·\~}. __ ,.- .. "' ~.-::t 

~::.·1V.•. ·,o,:~ 

,, . (· , '.,.,, - ·'.~~. B:J 
The ~10 magazine latch tO?f was approved for build on 12/2/99. The tool wifl_p~~urq~sed t~o~g~<;i. ·1~; __ "-\ ~~(~' 
Par 4 with an 16-week lead-time to the completion of the tool. Sam Todtj.~~d me~ pre$~;~e~~~- '~-;~!•·· 
will be available and the lapse between the tool build completion and 9f!n1t>Hn!:f~jll be w~j_n 2;~(days -.i:~ 
afteiward. Piece price of $0-245 each for 20,000 and $31,80?,Jor the tq9} No t~~µring is~qu~d on 

: :arantee on fue partmg ires was g~:~~; ·:t'' :::.,, ~\;~it1'~!~ 't4, l!• • 

fas of 1216/99, Mayfield will quote tqe'part'ai:\'~,po . · Metal parl.-f.!lrough Sterling Sintered. Joe has 
overnighted the drawings a,rid~~~itp look at~e : ___ ibilitJ.qta powder metal part with material the 
same a the 597 latch fq!'; r\$1-h~t treat'i!d and sl!;[ne afh~fil'barrel clamp for heat treated options. This 
will require SterlingJp;Mmplete a-;)3ec6%lary driJf~peratibn. The powder metal option is being pursued 
in case the pl~? la~".'.'(~~ qu~. a~~~f~tfbrought forward by Mike Keeney on 12/6/99. 

:-·~.:.:•.. ·:~~I ·~~~~~{·,,. ~~~I ~~·~;. 
The ~(4;~yv!ll M;put Qh_ hold on 12J13/99 if we do not have a decision from Sterling by this time. Mett 

-i~~;;:~~W\\I,,.notlM S-affi:J:"~\:i ov~~.ar 4 to inform him of a potential changes and we will have the PO held until 
-~~"' 121~;3199!' ';~f)i\ '~'; 

;~~' -~~;, ··r:' ' \1;:•}; 
. ;~f.f.'-'~~:;~~~~· '~~ fassiji .. ·~~' bly ·c;ist of the latch and spring to the stock will be quoted at a later date. 
i~: ~~~~- -~f.: 
~~~~'-, JJt '-0.;;~8\;Y'' 

g~~~~~:.t~~f;1r 
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Confidential - Subject to Protective Order 
Williams v. Remington 


