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By Rm.-s Se_lfried · . ; \ ·. 

.:; - .• ' . • : • . .. : .- l. . ·• . • • 

• R«:ently, several of your letterl have; 0W11 and use a pven product for several 
made me aware of a problem lhal COD• i weeks or months before J am confident 
fron&a you when you want to buy a product:·· lhal it baa the quality and performance to 
that you have seen iD my column. Some- l: ·make it wonhy of me tdlin1 you abciut iL 
times J will quote a retail price on a prod- ; . In ahon, from the time I buy a produet for 
uct so that you have some ball park idea ol.:; testin1 until you read I.bout it could easily 
whal th.al item costs, and laacr, when you~·· be six months or a year. In that Wac, very 
order tliat product, you find the price is'. ; 'natural price increases can Uld do occur. 
considerably higher than you expec:ted.~ · There ue also times when a m&11u1'acturer, 
There are two reuoll$ why this happens. i ' especially a · amall independent one, will 
Fint, you should understand that there isi'__seme the tremendous advertisement value 
a considerable lime lag between my pur-r _ ot my puttin1 my sea.I or approval on bia 
chlml1 ud evaluating tbe produc:i. and:~· product. Jn the American way ol supply · 
when you sec it printed in Guns 4 Ammo;~ and demand they will raise their price, son 
From the date lhal I submit material to the'·: 'of char1in1 what the traffic will bear. 
mapzine, to the day you read it, takes a; ·. Good, had or indifl'erent. this is the way of 
minimum o( three montba. Normally J will:; '.. ~- '. .. ·. , :··. ·. · ·. . continued an p111w 12 
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Jn top photo, •uthor fire• the powerful MW .4 ff KDF cartridge without 
using •ny recoil reducing d•vlce. Bottom photo shows how th• muzzle 
jump la held down when the KDF muzzl• br•k• is employed. 
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SHOOTER'S IN·SIGHT 
co1111nHd from ptlft JO 

the American marketplace, b111 keep in 
mind you are iD charge of that system. U 
&0meone gets too greedy and ch&r1A more 
ti:an you think a product is worth •.. don't 
buy it. If enough people agree with you, 
the price will come down. It'1 simply called 
freedom, the same thing that leia us own 
fueanns and shoot! 

Those or you who know me and even 
50me who don't will be surprised to see me 
devoting space to a muu.le brake. lt'1 not 
that I'm biased against them. I jusl don't 
like the damn thinp. Or, I ihowd say, I 
didn't like them. 

My dislike wu well-founded, aince in 
1eneral they were obtrusive, ugly, noisy 
and more or 1cu didn't worlr.. When I was 
compelins, I had accaa to any kind of 
brake or c:ompenaator for the .45 ACP I 
wanted. J didn't use any of them, because 
the very minimal bcncfiu were outwciahcd 
by their negative upects. J just lei\ it at 
lhal for riJlea or bandauns. My attitude 
wu. "Show me one that works, and I'll 
take the time to look apin." Some months 
a10 a friend called to aay that he bad llCCZI 
a rifle with a muzzle brake on it that wu 
somethin1 special, and it really worked. 

I doubted that, but eontaeted ICDF and 
had a brake fitted to my .J0.()6. then had 
ihem send me a loaner rifle chambered for 
their proprietary .<411 KDF cartridge. I'll 
Wk about the .411 in depth later, but to 
keep thinp in perspeetive, it is a ballistic 
brothu to my pet .416 Risby. They live in 

To •"-Pt • KDF muzzle b,.ke to your 
rifle, the b•rr•I muat be tl'lrHd•d. 
Then simply aorew the o,.k• Jn place. 

the realm or major boncpowu for heavy 
game-400-pn bullcta at 2,400 feet per 
second (fps). That kind or power also has 
an attendant heavy recoil, makina the .411 
a good guinea pis to ac:id test the KDF 
muzzle brake. 

My lack of aucceu with brakes in the 
pasl aside, physics leuon1 were the main 
rca.son 1 doubted if the KDF brake would 
work. This fellow Newton, who said there 
was an equal but opposite reaction for eve· 
ry action, hasn't been proven wrong ye1. 
What he was sayin1 ab.:>ut guns is that if 
you pu$h a lot or energy downrange to­
ward the 1arget, your gun is going to push 
back uprange (recoil). The potnl being that 
there: im'1 a damn thins you can do about 
re::oil, except make the gun hea•·i~r and 
m;i.l;e the recoil velocity of the gun lo,,.·er 
tu make it feel better. Unfonunately, the 

continued on page U 
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cure becomes worse than the disease if the 
arm ii heavier than we want iL Whal I 
badn 't considcral ia that the recoil that 
you can't cure is Ollly rcla1ed to the bullet's 
maaa and ita vdocity. There is another 
component of recoil that I hadn't thought 
abouL This ii the rrcoi/ 1enero1n by lite BOS 
~pinr Ilic mw.a/1. A firearm. in very 
simple term.s, is aothin1 b._ut 1 ~Ir.et en· 

j corw •r .. cd from par~ 14 

· gine (with a bullet or shot cbar1c m front 
of it). The au 1enerated by the burnin& 
powder pushes the bullet or shot down the 
barrel and toward the largeL Ju. the lead 
leaves the muzzle, all of that compressed 
gu escapes and drives the 11111 baclr. toward 
you, just like a rockeL U yoia ~·t th1nlr. 
there is some real fo~ there, j\llt have a 
look at a roclr.ct, and imagine that iu boost· 
er tanks are full of 1unpowder, rather than 
roc:ket fuel. J 11.1t waich that bi& bird scream 
in to orbit. The booster en1ines make hot, 
high-velocity gu that is dim:ted throuah 
noules toward the grolllld. They generate 
millions of pounds of thrust towards the 
catch and puah that rocket the other way. 
A firearm does the same thing on a minia· 
ture IC&lc. Gu downrange, gun back at 
shooter, equals part of the firearm's recoil. 

What we need to do to &et rid of this 
"gas rcc:oil" is to direct I.be forces of the 
gas iD some direction other than directly 
away from the shooter. The KDF brake 
does jllSt that by directin1 the gas in a full 
circle around the barrel. at 90 degrees to 
the bore. The sas pushes up, down. left and 
right. malr.ina the net effect or all of this 
norhing. That is, the gas ends up working 
against itself, not pushing the ri~e _in ~ny 
direction and to 1 great degree clim1naung 
the "rocket engine" part of the recoil. 

E..cawe the brake doesn't ever touch the 
bullet, and doesn't redirect the 1as until the 
bwlet has left the onginal m llZZle, the ac­
cuncy and ballisticl of the oriJinal rifle are 
DOC affected. YoW' velocity and group size 
don't chan1e measurably. What does 
cbanae if. tJac ooiac and recoil perc:cival by 
the lihooter. You 1et a lot more ooiac and 
a lot lcu rcic:oil. 

The noise is probably the only real llCP· 
tive factor about the KDF brake. Firin1 a 
rifle with the brake is a lot like farina a 
ma1num revolver-you set surrounded by 
a lot of noiac and m l.IZZ!e bluL Eu protec­
&ioa tX aome Jr.ind is almoit loin& to be a 
'"must." and you will have to be doubly 
awan of byswiders when you fire. · 

Tbe real reason for this whole drill is to 

I set rid of 10111C recoil, and the K.DF brake 
dDCI an almmt magical job of thaL Aclual 

l felt recoil of the .J0.()6 comes down to the 
lcvd of a .243 round. Shooting tbe .411 ii 
another pleasant story. Rifles in this power 
ran1e are not fun to shoot from the bench· 
rcaL With the brake on the .411 rifle I 
could alm0&t forget I was bench testin1 a 
heavy. I ts n:eoil level dropl IO sometbina 
like the .300 map1um'1-a major decrease. 
In fact, after firina over 20 roundl with the 
brake on the rifle from my benc:b, l took 
the brake off just to 1ee if I was imagillina 
the lower recoil I wun'tl The bralr.e had 
hailed me into tiring the bis aun with a very 
liaht hold. The lint round without it liter· 
ally shocked me right back into reality by 
kiclr.in1 the hell out of me. The motor drive 
photoa clearly show the raluciion in both 
rearward recoil and muzzle rise with the 
brake on the rifle. • 

The physical machinery that docs the 
job is actually quite simple. The rifle's 
muzzle is threaded and a 2-ineh-lons tiabc 
is screwed onto the threads. It makes your 
rifle l ~ inches lon1cr and I~ ounc:ca hcav· 
ier with the brake itself being . 750 inch in 
~etcr. This makes a small "bulge look" 
on my standard Remington .3~ with a 
barrel diameter of .660 inch at the muzzle. 
(These dimensions arc on the .30-06 and 
vary with the caliber.) The brake has 24 
holes drilled in it-four rings of holes 
around the brake with six boles in each 
ring. The "bore" of the .30 caliber brake is 
.330 inch in diameter, just larae enouah to 
clear the .308-incb bullets without touch· 
ing the brake. 

What happens in actual firing is that the 
bullet exits the original muzzle and crown 
on your rifle just like it always did, with 
the high-pressure gas pushing it. The biallet . 
almost plugs the bore of the bralr.e, forcing · 
the gas out of the circles of holes bo:hind 
the bullet. By the time the bullet leaves the 
brake it.selr, almost all of the gas has dissi· 
pated in circles around the muzzle, and 
there isn't very much Jen to push the nfle 
baclr. your way. 

Ju. you see, my lats were done with the 
same rifles by removina and replacina the 
bralr.cs. They arc dcsi1ned to be acrewed on 
and off by band. U you Yo'Ut to use the rifle 
without the brake, a small, knurled thread 
pmcector is screwed on the barrel to pro­
icct the threads. Unfonunately, in most 
c:ua yoia will get a major cJwi1e in point 
of impact between sroups with the brake 
on and oft'. My .J0.()6 almost didn't know 
iC the brake 1wa1 on or off, as groups moved 
Ollly about l ~ inches with the change. But 
the .41 l shot a foot low with 400-grain bul· 
1cta at 100 yards when I shot it without the 
brake after zuoin& it with the brake on. 
Remember, this isn't a velocity change. 
The groups move because of changes in the 
barrel vibralion pancm and other com· 
plexities that maybe· only the gods who 
coauol rifled bores undentand. Each car· 
tridac. brake and banel may be different. 
J\ISt don't count oo being able to screw the 
brake on and olf and have the rifle shoot 
to the 1a111e point or impact. 

The dearcc of recoil reduction will de· 
pend on the weight of the rifle and the car· 
tridac. If you have a li&hlweight rifle 
chambered for one of the .300 or 7mm 
maanums, the recoil reduction will be 

tOlltinued on po1e 14 monumental. The recoil of a .4S8 Winches· 
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t~r will be reduced by a lesser percentage. 
This 1s because a lot higher percentage of 
1t.c .4~8's recoil is cawed by iu bullet 
weight and less by its gas. Gas is a very m~· 
jor component of the small·bore ~gnu_m s 
recoil as compared to ill rdauvely hghl 
bullet. Ju£t lr.cep in mind it's only the "gas­
rocket" recoil we can do anythin1 about. 

The K.DF bralr.e isn't a cure for all 
shoot:rs and all aituations, biat it opens a 
lot of options. I thinlr. its most important 
contribution is that it will allow many 
shooters to ·comfortably and accurately 
shoot rifles of considerably more ho~· 
power. For instance, the .30 ~bcr mag· 
nums with 200-grain bullets will feel com· 
fonablc to people who used to stop at the 
.270'1 recoil level. In the big-game fields, 
shoote11 accustomed to the recoil of the .30 

. magnums will lie right at home with the 
.375, .411 or .416 canridge. Simply, many 
shooters arc 1oing to be able to apply more 
horsepower with the u.me precision. The 
lower recoil levels will also lend thenuelves 
to li&hter rifles with the same power. Tbc 
brakes aren't for everyone, but if you want 
less recoil, or more power, or a lighter rifle 
at the recoil levels or lesser pns, have I 

look at the KDF aystem. We might stop 
some wear and tear on shooterS. and most 

' imponant. by huntina with more powerful 
rifles that are fired with the same •~vracy, 
we ahoiald raliac:c the number of our great 
game animals lost to cripplina each year. 
If I can save ~ven one lost deer, elk, bear, 
or Cape buffalo, this 5pacc bas been well 
wonh it. 
.411 KDF CARTBIDGE 

You have notal that I mentioned tbc 
.411 KDF canridae durina my testing of 
the KDF muzzle brake. It is a propnetary 

' canrid&e manufactured by the KDF firm. 
· ' This is interesting, almost like the good old 

days when arms companies were interes1ed 
cnoup in what they were doing ~o have 
their very own c:anridses. It conjures iap 
memories of things like the .465 Holland 
and Holland or the .416 Rigby-cartndges 
that serve euctly the same piarpo5C as oth· 
en on tbe market, but with the pride of the 
manufacturer's name on them. That is ex· 

, actly what the .411 KDF docs. It fills. the 
· blllistic space occiapied by the .416 Rigby 

and its modem venion. the .416 Taylor. 
In the broadest sense they are .40 c:aliber 

bullets weighing 400 ~ with mll2Zle 
velocities of 2,400 rps. The .416 Rigby is 
the grandfather of the family. It came from 
the grand WNitro Es.press" era or the big 
cases loaded with cordite and low chamber 
pressures. The drawback is that to use the 
.416 Rigby you needed a bi1 action. It _was 
and is a fantastic canrid1e. but Amenc:an 
wisdom had produced its ballistic cquiva· 
lent in a much smaller package. The one I 
am the most familiar with is the .416 Tay· 
lor. It is made by necking down the .458 
Winchester to take .416-incb-dwneter bul· 
Jct:;. (It also can be made from necked up 
.338 Winchester cases, but the reduced 
.458 is most practical.) The results are de­
lightful, with the .416 Rigby's horsepower 

continwtd on pugt 76 
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mlde adaptable to standard-lensth. stand-
ard-size actions. ' 

TI>c .411 KDF follows the same trend 
ud is almost a.a identic:al canridge to the 
.416 Taylor. but it uses .411-inch-diameter 
bullets. Its bore is the same as the old .4SO/ 
400 Nitro Express dcsiped for double ri­
fles and can utilize the same bullets. I'm 
sure you're wonderin1 ·where you're 1oin1 
to rmd .411 bullets. It just happens that lhe 
.41 l KDF WIS dc.igned with the help or I 
bullet company. Randy Brooks of Barnes 
bulleu did a lot of the engineering on the 
.411 KDF. Needless to say, they will sup­
ply bullets in a wide variety. 

Stanin1 with 300-grain spitzer bullets, 
the .411 is actually versatile enough to cov- '. 
er a wide ran1e of needs. The JOO.grain 
bullet runs easily at 2,800 fps from a 26-
inch barrel. With this load you have seri­
ous honepower and tn1ja:iories similar to 
or better than the .30-06 round. With the 
300-grain loadings it becomes a super long­
range deer or elk rifle and would be perfect 
for blowin1 the spots off a leopard. Movin1 
up the scale to ~pain bullets, the .411 
becomes what it wu designed to be-a 
wheavy." It becomes perfect for timber elk, 
bear and all oC the rest of the world's bis 
g.ame. lt is a srand buffalo cartridge and 
takes the fight out ol lions better than anJ 
other round I have seen. I make these 
statements 1enerically about ~grain, .40 
caliber bullets with 2,400 fps muzzle veloc­
ili& They just haven't made the Cape buf­
falo or lion who can read beadstamps and 
tell the difference between Rigby, Taylor 
or K.DF. The same applies to the .OOS-inch 
diffemice in bullet diameter between the 
.416 and the .411 KDF. Show me a buffalo 
wbo can tell the difference, and I'll 1ive 
yov my rifle. So even thov11b I haven't lllCd 
the .4 I I on pme, I know how it will work. 

The bullets are made with two jacket 
thic:kncuca, .032 inch and .049 inc:b. Other 
than for leopard 1 can't see a use for the 
thin jacket, but if ·you want it. they are 
available. Barnes also makes the spcctacu-
1.v "super solids" for the .411 KDF. These 
are quite limply the best s01id bulleu I 
have used. Driven out of the .4)1, they 
should shoot through Cape buffalo from 
almost any ansJe. With my .416 Rigby, I 
s.hot bull' from side to side and end to end 
and wasn't able to stop a bullet 10 brin1 
home. They are made Crom bomo1enoua 
brass or bronz.c and just don't deform in 
any way. · 

Combine the rme bulli:t selection, the 
.411 cartrid11e and the KDF muzzle brake 
and you have a winner. It's true big-bore, 
heavy-duty "Nitro ExprCS$" performance 
in a modern, manageable package. Ir 
you're considerin11 big-game hun1ing, or 
taking elk under tough conditions, this one 
is ccnainly wonh your time tu inv~tigate. 
For dci.iil11, write to KDF lntemation;il, 
2411S HWY 46 N., Dept. GA, Seguin, TX 
n1s~ • 
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Croll•~ ..... °''-·•t• ,...,.. ............... . 
.. : . ... 

- •• 7 •• ~ , .. 

This iS not· "-;: 
· .. - just another muzzle brake: 
'.,·,:.~. or barrel porting system. . 

•Th• K.D.P. Recoil Arrestor the one that really works. Muzzle 
• blast Is diverted laterally to virtually neutralize gas Induced recoil. 

•Pio r94actlon In accuracy or •eloclty •• ~-. the bullet Is In 
.. free.night" u the Recoil Arrestor does Its work. There Is no 

.-. contact between the bull~t and the RecoD_~tor. ~t.·~. 
• The K.D.P. Recoil Arrestor may be _ ... · . ~ .' : . 

Installed on any bolt-action rifle. . • .,. ''":1:11' .. ,..,, · ;.o;~-,~ ...... 
K.D.F. Is establishing Installation · . :·· · · · ... 
centers throughout the Clnlted .. · .• "· :,. , · ' 
States. call For lnfonnatlon on the . . · 
one nearest you. Ship your rifle along · · · · 
with money order or certified check for -. · 
*149.00, or can for more Information. •1r ... .,. a.C celltjll...,_ 

. tfi: 
~\WI 
~'~. 

'"Tite Accuracy People'" 
2485 HWY. 46 NO!mi 

SEGUIN. TX 78155 
(512) 379-8141 

utbfl_, .... UN IC.D·'· •..a 
Anutor, - .ar - a,,,.,, ,..,,,,.,, ,..., ........ 
. ~&Phfl Koehne 

<, 

,.-------------' For-..,1-.KM.lllC. GA·5 I 
I 2-. HW"f • 11aou111. TX 111!11 I 
I Nam• • I 
I sr,..r I 
I cny I 
I State Zip I 
: /llfygun,.,a11et11 --- : 

I I 
I City I 
I Slate I -----------------------------· 

GU"'~ & /\ \1 \!' "\i •. •. : ··l"t. RI 
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tro detail all of the new products would .;' ;,,·iw _, . , 

.. ·· uirC far.more space than is.available·":;~'~ ... -~""!'~:::=~~ 
;·.)acre_ Therefore, I'll touch lightly on every·''''.;·. 

··• '~~'·~!:(~·- .~ you readers ·';11 ~': ~= '::$ 
Remington dealer ~< . 

. ·. . and get a first-hand 7· 
.. -~· .. - · '· ,. ·look at the new goodies. · ~< . .,,,,, ·,; .... 

";"~Two' items head the list. Being a dedicat· '''"" 1 •• •• · · · 
.· .··;p lwidpn hunter, I'll have to admit that · · 
. ':'most exciting for me is the introduction or 

\iheXP-100 Varmint Special in :223 Real· ;· 
;)ngton chambc;PJig. I've been campaiining · 
: (or over three years for this piatoL Fcatlµ'· 
:·mg a)4~·inch barrel in the familiar. du 

.· >-Pont. "Zytel" stock, the Varmint Special 
·:XP-100 comes without sights, a wise move 
· :lincc tllc piatol's primary purpose is long­
rangc "varmint hunting and precision 
:l>enchrest ihooting. The r.ecciver is drilled 
-land tapped for both a scope mount and a 
-,receiver sight. . , · ·; _ , .. -: 
-~i(:l1lc .~23 Remingµm cartridge is a natu~ 

.....;...,...,.,.....i;;:.;-.,Olli:lll_iiWi_• . . . _, ..... ,;i:aJ for this strong bolt-action pistol, and. 
Remington'• Dick Dietz found the · ··<'/~:with its introduction in the XP-100, the 
XP-100 .223 "Vannlnt _Speclaln ldnl :1>'.shooter now has a pistol chambered for a 
tor zapping lonlfntn11• prairie ~ . ·,;popular cmnm~rcial cartridge that works 

• . · · ,_;_ --.-:-·great in the field. If you don't handload, 
•At their new products seminar· held at you'll get good performance from factory 
Robert Roger's La Media Lodge near Mc- · ·ammo. However, handloaders will find 
Allen, Texas, in November, l98S, the that they can crowd 3,000 feet per second 
Remington Arms Company previeWed the (fps) out of the .223 using a SO-grain bullet 
largest line of new products that this writer. in the 14~-inch barrel. With factory ammo 
has seen from the company in recent years. you can expect 100-yard groups of l to 1 ~ 
New products, the reappearance of some . inches, aqd using properly prepared hand· 
old favorites, new factory ammunition loads, sub-minute-of-angle groups are the 
loadings-they all add up to an impressive _rule rather than the exception. The .223 is 
list indeed. , · · ,;;: going to breathe new life into the XP-100, 

More importantly, they should squelch 'and the pistol is destined to become a sta­
,!Umors that the parent company. du Po!U, _ple item in the Remington line. 
was ready to dump Remington. The prod-···.-. If you don't think that the XP-100 Var­
uct line for 1986, plus a sizeable investment · ·mint Special is an important addition by 
to update the Ilion. New York, plant, add ~ington to the sport of handgun hunt-
up to one whale of a commitment by Rem- ing, then the next item should remove all 
ington to the American shooting sports. · · ,doubts. Through the Remington Gustom 

76 GUNS & AMMO/APRIL 1986 

.':Author Milek took to the .223 XP-100 
like a duck to water, manag/ng 1 'h-ln., 
100-yard Q,rouP8 with factory fodder. 

. Shop you can now get an XP-100 in either 
.· 7mm-08 or .3S Remington chambering. 
· These custom jobs sport beautifully de­
..• signed stocks of high-grade American wal· 
· . nut. When these two custom calibers are 
.. added to the production .223 and the 7mm 

Bench Rest Remington, you have XP-100 
pistOls that will handle everything from 

• 'varmints through elk-sized big.game. 
.. · Riflemen will find the new Model 700 

Mountain Rifle just as exciting as I find the 
· XP-100 pistol. Representing the ultimate 
. 'refinement of the famous Model 700, the 

Mountain Rifle features a lightweight 22-
inch barrel set in a superb classic-style 
stock of American walnut with a cheek­
piece_ o~ the left side. Twenty-lines-per-

f 
L 
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~f~,'rhe 1ifihhliiilght oun · . .,_,,.. tt4nch · · 
. . , , .· . . . -_;,. batn1I and ia.n•ll•ble In thrN i:lllllMl'tl. ''Sportsman" 

..... =- .··~ :.::.-.::;;;.~,~~~~~~fJ:t~f:~~~=.: 
and fore-end. The stock has a black fore- ~'_'barrel. Its weight runs just 6 lt1, ., · "t it':W8sdiscontin1ied in 1978, Now it's 
end tip, a black rubber recoil pad, sling "}Nithout sights. _·· ,., .,,'>. J~-'; :1§ .. t;J~. gradesJ:.throuah IV,. to you dis-
IWivel studs and an attractive and func- ''::.'~',While we're an the subjeCt df that' · .. · • ., · • rimfire fans no longer have to 

. tional matte finish. Furnished without ' "iligton Custom Shop, I guess nowJa'?the'M~ the fact that yqu can't get a 40-XB 
· ~-s~g.hts, the Model 700 Moun~ Rifle ... ·· tim~ to menti°!" ~hrce more ~ew o!ferinsl:;~~:;,,1;~ :!i·~';))~~:~;~'~j~ • .c:. ~- ;_,-._ _ •. 
will 1n1tially be offered 10 .270 Winchester, ... available from tt 10 1986 .. Thefirst 11~~&.;-;Jh:~gton.'sifs()MCIC m the production 
.280 Remington and .J0.66-chamb¢rtgs. ,,fari Grade Model 700 chambere4 for tbe~~.:ac:tion, rimfiic businesS. after having 
Sails sights it weighs in at 6* pounds. ·.•'\~'°' 8mm Remington Magnum·cartridge.·Tbis'.~~opp~f'the entire line· a year ago. For 
' To complement the produCtion Moun·· >one bas a magnum-weight barrel; the,clalO·~ ~986 they. qft'er twu _rifles, the Model S41-T 
fain Rifle, a custom-made Model 700 with sic-style stock and iron sights are optionaL.i;:~..nct ~· 581-S. Both ba'Ve. the familiar six 
a du Pont Kevlar st~ will be available in 1 Ex~ding ~e custom. line even ~er-,~~~~g lugs that cam: into the rear ?r the 
1986 through Remington's Custom Shop. , ,Rerrungton will now ~er ~odel 700 rifl~.>..if~!_a"; not the. front. The S41-T ts. the 
Dubbed the Model 700 "KS" Mountain in left-hand short actions 10 .22·2SO, .243; .. ;J;,.CWVUsion'of'oaeof'myall-timefavontes, 
Rifle, this custom piece will be aVailable m· : Winchester, 6mm Remington, 7miii-08"''~~·Model 54t-S:1'be new rifle is changed 
both right and left-hand actions in .270 and .308 chamberings. The last item ftont:~froin tile old only in that there's a black 
Winchester, .280 Remington, .30-06, 7mm the Custom Shop will be great news fOr the :!ff~ tij, on the American walnut stock, 
Remington Magnum, .300 Winchester rlmfire enthusiast. Beginning this year, you'~J.5&nd the 'not-so-attractive scroll engraving 
Magnum and .375 H&H Magnum. The can get.one of the most accurate .22 sport~~on tlie:rtcciVcr has been dropped. In other 
"KS" features a blind magazine, black rub- ers ever made-the 40-XR Rimfire Sporter. ~· · < · · continued on page 86 · 
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Picking the right · .... _., 
· .. 

combination of gun 
and. cartridge requires 
an understanding of 
what's involved. 

By Bob Milek 
• It had been a very dry spring. Almost no 
rain had fallen, even in the mountains. 
This, coupled with a serious shortage of 
snow for spring runoff, had created on the 
plains and badlands of Wyoming's Big 
Horn Basin a condition of drought as seri­
ous as I'd seen in my SO years in the area. 
Stock reservoirs that were normally filled 

with water in early June were 
dry, their bottoms nothing 
but cracked, parched earth. 
Range grasses that should 
have blanketed the hilla 
with a fresh carpet of 
green were as brown as 
in the fall, and even the 
sagebrush appeared 
dormant. 

The only thing that 
seemed normal was the crop 
of prairie dogs, whose mounds 
pockmarked the rolling hills like miniature 
craters on the moon. As we spread out our 
gear and prepared to settle in for an early 
morning shoot, varmint activity was espe­
cially high; the reason being that the little 
rodents, which are voracious grass eaters, 
were having to get out and hustle for their 
meals. They'd cleared the ground of grass 
in the areas immediately surrounding their 
dens, so they were extending their journeys 
unusually far from the protection of the 
burrows they dug in the ground. Ordinari­
ly this would have been to our advantage, 
but tan prairie dogs amid brown grass can 
be tough to see. 

Using Zeiss 10X40 B/GA binoculars, I 
searched a distant hillside. It took a few 
minutes, but eventually a prairie dog 
moved from the grass into the open and 
stopped to look around. Quickly I slid in 

Shooting from a solid position and 
having a partner call your shots 

increases your odds tremendously. 
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the M-S Safari Arm's bolt action la 
perfectly suited for long-range use. 
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Pachmayr's bolt-action left tor thfi 
1911 Colt would be a good choice 
for accurate long-range work. 

e 

The latest entrant from Wichita Arma 
Is this break-top stainless pistol. It 

should do quite well as a varmlnter. 
Combining the author's custom 
XP-100 with the Bums 1ax scope 
resulted In a tack-driving pistol. 

This Thompson/Center combo of the Contender pistol with TIC'• 3 RP 
scope Is a tough combination to beat Avallable In a wide variety of 
calibers suitable for varmlntlng, the Contender 19 a top choice. 

Prairie dogs are e:irtremely dlfflculf targets to connect with at 
distances beyond 200 yards. Full grown, they stand only 12 Inches 
tall and present a "vitals" area that Is a mere 3 to 4 Inches wide. 

behind the custom XP-100 Remington in 
6mm-.223, closed the bolt on a fresh hand­
load and located the varmint in the field of 
the Burris- 7X pistol scope. The range was 
close to 200 yards, exactly the distance at 
which the pistol was sighted, so I quartered 
the prairie dog's chest with the cross-hair 
and squeezed the trigger. From behind me, 
Mike Bussard of Norma let out a whoop. 
"Did you see that? The varmint exploded 
when that bullet hit him!" 

I hadn't seen it-I lost the dog in the 
field of view when the pistol recoiled. 
However, I knew what be meant-I'd 
watched a good many other hunters poke 

prairie dogs with pistols chambered for the 
.223 Remington, 6mm-.223, 7mm T/CU, 
7mm B.R. and numerous other cartridges. 
When the right bullet is used, the effect is 
as if the prairie dog swallowed a cherry 
bomb. From the XP-100 6mm-.223, I push 
a 60-grain Sierra hollow point bullet out 
the muzzle at 2,971 feet per second (fps). 
At 200 yards it's still moving at 2, 180 fps, 
and it comes apart on contact with the bide 
of a prairie dog. 

Bullet performance-that's one of the se­
crets to successful long-range .varmint 
shooting with handguns. First, though. 
you've got to pick a ~dgun and cartridge 
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A shooting position like the one 
depicted Is okay for occasional 
quick shots at closer distances, 
but If at all po .. lble a steady 
position would be more preferable. 

.... _,!,~ .< , . 
~:/~;:,~ .. !:;:) 

' ~ ~ 

= i! ~ ~ 
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~ ~ ~ ~ ~ 

All six of these cartridges can be 
used for varmlntlng, though the 

.: 
~ 

~ ., 

. _ . . . . .30 calibers are limited in use 
! '· · · due to the bullets available. HANDGUN VARMINTING i----- ·-·-----·······------···-·---·----·-··-· 

:that's capable of doing the job. To do this, 
!it's important to understand.just what's in· 
lvolved in long-range varmint shooting. By · 
\tong range I mean anything::.o'1er 100 
jyards, and with certain cartridges for 
1which handguns are chambereQ.. 300 to 
'350 yards isn't too much to ask. Your tar· 
gets can vary in size from ground squirrels 
to coyotes, but by far the m<Jl!,t shooting 
will be done at prairie dog and· chuck-size 
;targets. When sittlll& erect, as is their hab­
~t;aTull~gfown prfilrie dog present&·a-taiget ·· 

While many pistols are chamberer 
for .222 or .223, the latter Is tlie 
best owing to Its higher velocity. 

The MOA Maximum Is a falling-block single shot that 
Is chambered for a number of cartridges that w/11 work 
nicely for long-range varmlntlng when gun Is scoped. 

Sierra ·s Bob Ellison, left, and Bruce 
Cavey of Zeiss quickly became 
converts to long-range vannlntlng. 

<ii INS & AMMO/APRIL 1986 

Of these two favorites of Mllek's, 
the .223 Is tops because It Is a 
commercially loaded cartridge. 

maybe a foot high and just 3 or 4 inches 
wide. A chuck will be at least twice this 
size. However, chucks aren't prone to 
showing themselves so brazenly-they 
more often flatten out on a rock or mound 
of dirt-so they can actually present a tar· 
get that's tougher to hit than a prairie dog. 

This should give you a hint as to what's 
required in the way of accuracy from your 
handgun. It must shoot as well as most 
varmint rifles. For long-range varminting, 
a handgun must be capable of groups no 
larger than rn inches at 100 yards, and I 
much prefer to use a pistol that will turn 
in five-shot groups of l inch or less at 100 
yards. Downrange, then, I can expect­
when everything is perfect-to get 2-inch 
groups at 200 yards, 3-inch groups at 300 
yards, etc. However, seldom is everything 
perfect in the field. Shooting positions, 
wind, mirage-they all combine to make 
hitting those tiny distant targets mighty 
tough. That's why I say to consistently hit 
a varmint that's 4 inches wide, you've got 
to be shooting a pistol capable of one min­
ute-of-angle accuracy or better. 

Obviously, the specialty pistols are all 
that should be considered. Remington's 
XP-100, the Contender, the Wichita Inter­
national, the MOA Maximum, Pachmayr's 
Dominator-these are some of the hand-

( 

I 
( 

I 
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guns you'll be working with. Chambered 
for the right cartridge and fed a diet of 
carefully prepared handloads, every one of 
these Jlistols is capable of accuracy that e­
clipses that which you get from most sport­
ing rifles. 

Okay, 30U11 have to select a good spe· 
cialty pistol. It should almost go without 
saying that open sights of any kind are out 
of the question. The only way you can ex­
tract the accuracy required for long-range 
varmint hunting from a good specialty pis· 
tot is to top the gun with a scope sight. 

Pistol scopes today are a far cry from 
what they were just a few short years ago, 
so I recommend that you opt for a long or 
intermediate eye relief pistol scope. Some 
shooters prefer to use a rifle scope of lOX 
or ·12x magnification, but I can't see the 
advantage of this today. Pistol scopes up to 
lOX magnification are available, and I 
don't know what more you could ask for. 

When a rifle scope is used on a pistol, 
you must move your eye close to the eye­
piece to locate your target. Then, when the 
reticle is set where you want it, you back 
your eye away from the scope a'nd shoot, 
using just the tiny bit of field of view that's 
available. The only man I've ever known to 
be both proficient and fast using a lOX rifle 
scope on a pistol is Ron Reiber of Horna­
dy. Most shooters find that the whole pro­
cess is just more of a hassle than they want 
to put up with. I've tried the rifle scope 
idea, but I quickly went back to a good pis­
tol scope. 

Modern pistol scopes are available in a 
variety of magnifications, running from 
11hX up through lOX. For long-range var­
mint shooting, I prefer high magnification. 
My favorite is the Burris 7X IER (interme­
diate eye relief). It seems to provide the 
combination of magnification and field of 
view that works best for me. Burris' IOX 
IER is a superb scope, but the field of view 
is tiny-4 feet at 100 yards-and placement 
of the eye in the exact optical center behind 
the eyepiece is critical. Even the slightest 
misalignment of the eye results in a total 
lcm of the field of view of the scope. This 

Use of a makeshift rest-In this 
case the MTM Walking Stick-works 
well when a quick shot Is taken. 

.. ,··. 

Homady's Ron Reiber shows what a 
good shot behind a good pistol Is 
capable of, even out st 300 yards. -
The gun1,An XP-100 In 6mm B.R. .. 

problem does not exist with the 7X model, 
and the field of view at 100 yards is 7 feet, 
80 this scope is much easier to use. I've 
pretty much relegated my lOX to use on a 
pistol for precision bench shooting only. 

The beginner may have considerable 
trouble using even the 7X because of the 
limited field of view. Therefore, I recom­
mend that if you're just getting started in 
the game you consider a pistol scope of 4X 
or SX magnification. These have even larg­
er fields of view and are much easier to 
learn to handle quickly. 

There is always considerable disagree­
ment among handgunners as to which of 
the specialty pistol designs is best. All are 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

Thi• prairie dOg hunter I• 
using a makeshift rest to 
steady his hold. You need 
to secure a solid position 
to anure consistent hits on 
sod poodle-sized targets. 

single shots, of course, but tip-up break­
open, falling-block and bolt-action designs 
are available. All are strong actions and all 
are extremely accurate when fed the proper 
ammunition. Naturally, the bolt action is 
the strongest and most rigid, 80 you can 
probably expect slightly better accuracy 
than from other actiom, but for the most 
part the accuracy edge is so slight that 
most shooten will never be able to notice 
it. The action strength debate is more aca­
demic than real. 

Any of the single-shot pistol actions are 
strong enough to handle the cartridges for 

. which they're chambered, providing that 
ammunition that's within industry pres-

. sure standards is used. The rub comes with 
wildcats-and we have a proliferation of 
these floating around. Without the proper 

. equipment to measure chamber pressure, 
it's mighty easy to concoct a load whose 
pressure far exceeds that for which the gun 
is designed. Because modern pistols are 

. wen made, a few high-pressure loads will 
seldom cause any problem. However, met-

. al fatigues, and if a pistol is fed a steady di­
. et of high-pressure loads, it will eventually 
fail The results can be disastrous for both 
the pistol and the shooter. Therefore, I hes­
itate to say that any one pistol action is 
stronger than another. Just keep your loads 
within industry standards, and you won't 

_ get into trouble. 
One factor that does have a bearing on 

which type of pistol action you buy is the 
cartridges for which it is chambered. Some 
pistols have limited chamberings available; 
others offer just about anything you can 
think of. In addition, companies like SSK 
and Dennis Bellm Gunsmithing offer bar­
rels for the Contender chambered for a 
number of wildcats .. Then, too, if you pre-

continued on page 80 
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your spare time by building 
1r friends' guns. 

I KITS and parts listed in our 
I DIRECTORY. 

1f detailed construction artic 
by step instructions, and 
,f detailed photos show you 
Id your own working pistol, 
1tgun. 
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HANDGUN VARMINTING 
continued from page SJ 

fer a particular action you can alwa}'1 have 
it barreled for the caliber you want. Cus­
tomizing the XP-100 Remington has been 
a popular project in recent years, as has 
buying custom barrels in wildcat calibers 
for the Contender. About all I can say con­
cerning action types is that you should 
choose the one you like best; then, if neces­
sary, customize it with a barrel chambered· 
for your favorite cartridge. 

This brings us to the subject of cartridg­
es for long-range varmint shooting with 
handguns. There arc many that will suf­
fice, both commercial and wildcat. Basical­
ly, the criteria for a good long-range var­
mint cartridge are high velocity (resulting 
in a flat trajectory) and superb accuracy. 
Of the cartridges for which pistols are 
commercially chambered, I think the two 
best for long-range varminting are the .223 
Remington-available in just about every 
specialty pistol including the new Reming­
ton XP-100 Varmint Special with a 14'h­
inch barrel-and the 7mm Bench Rest 
Remington. Of the wildcats, I lean heavily 
toward the 6mm-.223 and the 6mm Bench 
Rest Remington. Thompson/center Arms 
has announced that for 1986 they'll be of­
fering Contender barrels for the 6mm Tl 
CU. '!his should be an excellent cartridge, 
but since I've not yet had time to work 
with it, I'll have to reserve judgment for 
the time being. 

Now for those bullets-the final compo­
nent for successful long-range vanninting 
with a handgun. Because your targets arc 
small, thin-skinned and usually inedible, 
it's important that a bullet be used that 
m'1Woom11.,0( ,&Qffl 1tq,pj~, ~mmi:diatelr. 
on ~~t.iJG.fi,ll{itbva small, thin-skinned ani­
mal.1,,w.n~7,.~lJMt1~t11;.1f,ar.get1 ,size1 alrqrm 
prm:~,p~j~g:fli~~J,n,U.e..~al'I\ 
v:itals,4M1ey tj~. it,wpµl,:J,J1c n~M,bit the 
~~ m:l.t~, cmAAt~~ ~jme, .. bqt 1it_ ,j~t 
ql)eS~t\ih~~IJ. lllll~ff!~.,~fi~~ b~i ,being 
~,~,~WJtitr4-AA<f1~'t 1Wt-tbA1fital51 
it,, ~~ . .c;~, ~ti( 11"1l!lhlt ~d, it.1will le&:­
~Pll .. ~uaJzye lQi t4~1a.1slp,~• 1pl\infu\, <Jieatb; 
1>f~,.,fmrt!llTit89~ PWJ®J\e t$U<;h ~ ~\:t;;rJf 
~,mtimM,i~""OOIJ "1"ntingttjt-llesro'.c<!i1to 
be,~\~ g~.,11 011 'm:tll l:irpct' ;11011,. 

", n'~"m"1mim·~ blillcrA .tha.t 
wUl,~~pqd 1f~ At.~and&uvo.~lootics,,,In 
112 J:":Bli\w1J'yenfp,und that1.ellplosi~de· 
!ligfls, tilul· tlie ,Homlillif~, ~.,Nosier. &pan~ 
det .amlgSim'iia 1l)ediurn~v11looity .Blitz give 
tih111d~~r~d"performanci:i.1,Jn ,6mm 1and 
:Tmm.)!Ou'ill.want. to use1the. lightest bullets 
available. The Sierra 60-grain hollow point 
in 6mm is good. Homady now has a 70-
grain 6mm SX that will be superb, offering 
both fast expansion on small targets along 
with a good ballistic coefficient for velocity 
retention at long range. In 7mm I've found 
the Homady 100-grain HP to be a superb 
performer on varmints, and no bullet 
weighing more than 120 grains gives ade­
quate expansion. In .30 caliber you'll have 
to content yourself with bullets weighing 
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llO grains. You may occ:uionalJy find a 
125 or 130-grain bullet that will work on 
prairie dogs or chocks, but it will be the ex· 
ception. Granted, the 110.grain .30 caliber 

, bullets leave something to be desired at 
long range because of their poor ballistic 

,,, coefficients, but there's nothing that can be 
done about this. Face it; .30 caliber in 
handguns is just a bit large in the bore to 
be great at long range on small targets. 

. Because velocity drops oft' sharply be­
yond 300 yards, even the thin-jacketed var­
mint bullets may not expand properly and 
provide a quick, humane kill. Because of 
this, shots should not be taken on varmints 
much beyond 300 yards. even though it is 
possible to hit the larger varmints out be­
yond 400 yards with the specialty 'pistols. 

There's one last thing to watch for in 
bullets for handgun cartridges to be used 
for long-range varmint shooting. There are 
some lightweight bullets in many calibers 
that are designed especially for use in rifles 
at very high velocities. These will have ex· 
tremely heavy jackets and you'll never get 
them to open at handgun velocities. They'll 
punch right through a prairie dog or chuck 
.like a pencil, doing little tissue damage and 
in most cases failing to make a quick kill. 

_The handgun, the sight, the cartridge 
.and the proper bullet-these are about all 
you need to get into the business of busting 
varmints at long range with a pistol. There 
is one final thing, though-shooting skill. 
This can be attained by simply doing a lot 

Chambered In 1nim B.R;. Remtitgton'I . 
famous XP-1(/0 sports a barrel of 
15 · Inches, 'b'ut ·retains· nylon· stock'. 
11•1 I I:.'•\•!.!,: •'.!I!•. ,,., ., i•f•····· I 

rl\1''' 1 !"<'·~··d 11f' ('•nl, •'( \'.~!'1 ·1 Jf.1n1<. lt1 
~f. shootin1., ln1 .other. .words, practice: 
Shoot at targets .. botb..from.the,bencb,and 
from a . variety. Qf ,field; .positions .. ,Bear, in 
mind that 1when ,yo.u~re, after a ·small ,var~ 
mint at,lon1-ranp.ud ~·usins.a.pistol 
equipped with a ,higb,powered, scope,. sue> 
cess will come regularly only when yo8 
shoot from a ~ position of some kind. 
Practice shooting over sandbags spread out 
on a rock, over a daypack on the ground, 
over a rolled-up coat. or with a Harris Bi­
pod attached to the fore-end of your pistol. 
Some serious long-range vannintcrs go so 
far as to pack portable shooting benches in­
to the field. What you use to steady your 
position is immaterial. The important 
thing is to practice so that you place· the 
bullets right for quick one-shot kills. • 
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"DON'T TAKE A CHA NCE, THINK SAFETY IN A DVANCE'' 
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HIGHLIGHTS 

PRODUCT DEVELOPMENT 

SYNTHETIC STOCKS AND FORE-ENDS 

R~mington Research and PPO are working 
together to develop the first high performance, 
injection molded, gunstock. It will be 
available in 1987. 

MODEL 11-87 

Production has completed trial and pilot 
manufacturing and turned guns over to 
Research for product verification testing. 

20-GAUGE CHOKE TUBES 

Trial and Pilot manufacturing is in progress. 

AMMUNITION 

Research funded MDV efforts have resulted 
in commercialization of fifty-seven shotshell 
specifications plus the 280 Rem. 140 PSP 
centerfire cartridge. 

REMINGTON PROCESS RESEARCH 

RECEIVER FLEXIBLE MANUFACTURING SYSTEM 

Eight M/870 and six M/1100 receivers have been 
manufactured~t EDL on the standalone T-10 CNC 
machining center. These receivers were made 
up into firearms and tested. Results indicate 
the firearms operated extremely mooth and 
functioned equally well. 
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BIGBLIGBTS 

CUT CHECKERING OF WOOD COMPONENTS 

Successful turnover to production of the 
new checkering equipment was ccmpleted in 
2086. Two technical achievements which 
have resulted are: 1) a mechanical floating 
head system to follow stocks individually 
and 2) a high velocity vacuum system to 
collect fine dust. 

GFM AUTOMATION 

Installation of the second robot system in 
the GFM machining area is 95% complete. 
The first system is currently running 
production. 

AUTOMATED FLEXIBLE SOB-ASSEMBLY 

Two of the three assembly workstations have 
been shipped to Ilion. Further work remains 
to be completed on the third workstation to 
eliminate problems encountered during its 
development. 
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PRODUCT DEVELOPMENT 

SYNTHETIC STOCKS AND FORE-ENDS 

Remington Research, with concurrence of the Firearms Business 
Team, is.leading an effort with PPD and commercial molders, to substi­
tute high performance synthetic materials for wood shotgun and rifle 
stocks and fore-ends. Acceptance of synthetics has come about through 
the use of expensive custom-made fiberglass stocks by serious center­
f ire shooters desiring exceptional durability under adverse environ­
mental conditions. 

The initial offering will be a Model 700 centerfire rifle set 
in a Rynite stock. This injection molded stock will provide all 
of the functional performance of fiberglass, but can be produced at 
one third the cost of walnut. The product will be included in the 
:J.987 catalogue. 

MODEL 11-87 

Production has completed trial and pilot manufacturing of 
the Model 11-87, on schedule, and turned guns over to Research for 
product verification testing. 

The Model 11-87, an autoloading shotgun, will replace the Model 
1100 for all Pro-Line dealers beginning in January, 1987. It includes 
many improvements that enhance function, reliability, endurance, and 
appearance. The heart of the new design is a gas system which 
functions all ammunition loads. Third year incremental sales of 21 
units are projected, with an ATOI increase of $1,280M, and an 18% 
NROI. 

SHOTGUN CHOKE TUBES - 20 GAUGE 

Choke tubes are inserts that thread into the muzzle of a shotgun 
barrel. They permit shooters to change pellet pattern without having 
to change the entire barrel assembly. 12-gauge choke tubes are 
currently included in several specifications in both the Model 870 
and 1100. 20-gauge choke tubes are scheduled for introduction in 
1987. 

Research has-transmitted the parts list and drawings package to 
Production. Trial and pilot manufacturing is underway. 

Third year economics indicate this program will generate ad­
ditional net earnings of $602M and a 16% net return on investment. 

New Products Research -1- June, 1986 
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PRODUCT DEVELOPMERT 

AMMUNITION 

Research funded MDV efforts by the Lonoke Development Engineering 
Section during the period April 1985 - January 1986 have resulted in 
commercialization of fifty-seven consolidated (from Bridgeport) and 
new shotshell load specifications plus the 280 Remington 140 PSP 
centerfire loading as a synergistic 1986 introduction with the Model 
700 Mountain Rifle. The shotshell loads encompass: ten 12-gauge 
steel specifications; twenty seven 12-gauge magnum lead shot specifi­
cations; eighteen 2o~gauge nitro magnums and Premier Magnums; plus 
8-gauge industrial in 2 and 4 shot. 

Availability of these products will significantly improve 
Remington's competitive position in the shotshell market. 

PROCESS RESEARCH 

RECEIVER FLEXIBLE MANUFACTURING SYSTEM 

first of a 
The 

A $9.BMM project was approved in 3085 to provide the 
three part $21MM Flexible Manufacturing System at Ilion. 
completed project will provide·a $10MM PTOI ($5.SMM ATOI) 
yield an 18% OROI with a 26% IRR. 

in 1991 and 

Construction of a new building is near completion and 
installation of equipment is scheduled to begin in July 1986. The 
first part will install ten Cincinnati Milac_ron T-10 CNC machining 
centers and necessary support equipment operating under direction of a 
central computer in 4086. This FMS will start up on both M/870 & 
M/1100 shotgun receivers. An economic analysis comparing potential 
savings of twenty three components, was completed to assist in 
deciding which components should be placed on the FMS in Phase II and 
III to provide maximum savings in the earliest time frame. 

Several hundred test receivers have now been produced on a 
standalone T-10 machine installed at EDL 3085 to develop NC programs 
and processes for the commercial system. Eight M/870 and six M/1100 
were assembled into finished guns and field tested in May 1986. All 
of these guns operated extremely smooth compared to our regular 
production receiver and functioned well. Measurements of these 
receivers indicated tolerances were to model drawing and machined 
surface finish much improved. 

In addition to gun part development the standalone T-10 is now 
being ·used to machine XP9 parts for the Polymer Products Department to 
meet schedules for a high priority critical project. Production start 
up of this component was accomplished in approximately S weeks. This 
was possible due to the flexibility of this equipment. 

New Products Research 
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PROCESS RESEARCH 

CUT CHECKERING OF WOOD COMPONENTS 

This project was authorized to replace the pressed check.ering of 
wood firearm components with cut checkering. Replacement using 
additional computer controlled 3-spindle machines would have required 
approximately $3MM investment. A lower cost alternative was 
implemented offering over $2MM in investment savings. 

This equipment has been used successfully during the second 
qua~ter of 1986 to produce one revised model shotgun. Two other models 
are now being added. 

Two technic~l achievements that have resulted from this project 
are: 

o A mechanical floating system has been installed on a 4 spindle 
Bostomatic CNC machine to follow the varying contours on 
4-individual gun stocks simultaneously. The magnetically 
retained following devise for this machine has recently been 
accepted as the standard for two other machines, the Co.Re.Ma. 
Italian fore-end checkering machine and an Ekstrom Carlson 
Machine now being installed by the plant. 

o Implementation of a high velocity low volume exhaust system will 
keep the floating head and following device clean from excessive 
wood and plastic finish dust created at the cut. All 
particulate that is thrown off by the cutter is captured by this 
system. 

GFM AUTOMATION 

Manual operation of the GFM barrel manufacturing equipment is very 
labor intensive with high operator turnover. The system works best 
when run continuously and uninterrupted but due to the adverse 
operating environment, the operator cannot be expected to work 
continuously at his station. Implementation of 2 robot systems will 
reduce operator exposure to the high heat, smoke and the handling of 
hot barrels. 

An appropriation request was approved in 1982 to work jointly 
~- with EDL to develop a robotic system to remove the operator from this 

harsh environment. Installation of the first robot system was 
completed in 1985. 

The second automated system using a robot to load and unload 
shotgun barrels into a GFM forging machine, a mandrel and blank 
insertion and stripping station, and a cut-off machine was installed 
2086. Varying slightly from the first installation, changes to the 
process controller and robot program are currently underway. To 
facilitate the operation of the two systems by one operator, revisions 
to the programs are required to keep the robot in a controlled 
attitude regardless of faults detected in associated equipment. 

New Products Research -3-
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PROCESS RESEARCH 

GFM AUTOMATION - Contd. 

Both systems should be fully operational with one operator by the 
4086. Economics have recently showed an annual savings of about 
$100M/year. 

AUTOMATE FLEXIBLE SUB-ASSEMBLY 

The h.igh labor content and rework of our products assembly 
processes has forced Remington to evaluate automatic assembly systems. 
The high cost of dedicated assembly systems versus our volumes ruled 
out their justification. This prompted an investigation to devise a 
single system with the flexibility to handle several different type 
assemblies. It was concluded that the true economic gains to be 
realized in this endeavor woulo come from forced quality of parts 
going in and more uniform assemblies coming out of this system. 

Automatic flexible sub-assembly was primarily a joint Remington/ 
EDL project to demonstrate the use of one robotic system with four 
different sub-assembly workstations. One such system with two sub­
assemblies was installed at Remington in 1985. One of the sub­
assemblies under consideration was dropped due to technical diffi­
culties encountered during the development and the fourth sub-assembly 
was transformed into a second robot system dedicated to its larger 
workstation. 

Success of the final system (shotgun breech bolt assembly) has 
met with many problems relative to its scope. EDL is presently 
re-evaluating particular aspects of the design to make needed 
improvements. Remington will assist EDL in all aspects, particularly 
firearm component redesign to facilitate smoother automated assembly 
operation. 

Installation of this final workstation should take place at Ilion 
in 4086. 

JWBOWER:js 

New Products Research 
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AUTOMOTIVE PRODUCTS DEPARTMENT 
R&D DIVISION 

J. E. Lohr 
Corporate R&D Planning 
D-6018 

2Q86 STOCKHOLDERS REPORT 
CONTRIBUTION 

CC: R. 
B. 
G. 
c. 
A. 
w. 
A. 
A. 
A. 

A. Darby 
c. Anderson 
A. Massih, Jr. 
R. Smoot 
G. Armour 
H. Coleman, II 
w. Andresen 
F. Nugent 
P. Trei, EAD 

ANX 218 

Our contribution to the 2Q86 Stockholders Report follows: 

CORIAN® SATIN GRAY INTRODUCED 

Corian• Products announced a new color, Satin Gray, in response 
to the latest design trends in kitchens and baths. Satin Gray joins 
three current colors, Cameo White, Dawn Beige and Almond, in the 
Corian• line and offers the market an even wider range to meet the 
needs of the consumer. Satin Gray is now available in distributor's 
stocks in all three standard sheet thicknesses. 

L. F. Nonemaker 

~~ 
P.S. - Color Photos are available if desired. 
EAD, 48273. 
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BIGBLIGBTS 

PRODUCT DEVELOPMENT 

SY~THETIC STOCKS AND FORE-ENDS 

Remington Research and PPD are working 
together to develop the first high perfor.mance, 
injection molded, gunstock. It will be 
available in 1987. 

MODEL 11-87 

Production has completed trial and pilot 
manufacturing and turned guns over to 
Research for product verification testing. 

20-GAUGE CHOKE TUBES 

Trial and Pilot manufacturing is in progress. 

AMMUNITION 

Research funded MDV efforts have resulted 
in commercialization of fifty-seven shotshell 
specifications plus the 280 Rem. 140 PSP 
centerfire cartridge. 

REMINGTON PROCESS RESEARCH 

RECEIVER FLEXIBLE MANUFACTURING SYSTEM 

Eight M/870 and six M/1100 receivers have been 
manufactured at EDL on the standalone T-10 CNC 
machining center. These receivers were made 
up into firearms and tested. Results indicate 
the firearms operated extremely smooth and 
functioned equally well. 
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BIGBLIGBTS 

CUT CHECKERING OF WOOD COMPONENTS 

Succassful turnover to production of the 
new checkering equipment was completed in 
2Q86. Two technical achievements which 
have resulted are: 1) a mechanical floating 
head syetem to follow stocks individually 
and 2) a high velocity vacuum system to 
collect fine dust. 

GFM AUTOMATION 

Installation of the second robot system in 
the GFM machining area is 95% complete. 
The first system is currentl.Y running 
production. 
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PRODUCT DIVBLOPMB•T 

SYNTHETIC STOCKS AND FORE-ENDS 

Remington Research, with concurrence of the Firearms Business 
Team, is leading an effort with PPD and commercial molders, to substi­
tute high performance synthetic materials for wood shotgun and rifle 
stocks and fore-ends. Acceptance of synthetics has come about through 
the use of expensive custom-made fiberglass stocks by serious center­
fire shooters desiring exceptior.al durability under adverse er.viron­
mental conditions~ 

The initial offering will be a Model 700 centerfire rifle set 
in a Rynite stock. This injection molderl stock will provide all 
of the functional performance of fiberglass, but can be produced at 
one third the cost of walnut. The product will be included in the 
1987 catalogue. 

HODEL 11-87 

Production has completed trial and pilot manufacturing of 
the Model 11-87, on schedule, and turned guns over to Research for 
product verification testing. 

The Hodel 11-87, an autoloading shotgun, will replace the Model 
1100 for all Pro-Line dealers beginning in January, 1987. It includes 
many improvements that enhance function, reliability, endurance, and 
appearance. The heart of the new design is a gas system which 
functions all ammunition loads. Third year incremental sales of 21M 
units are proj~cted, with an ATOI increase of $1,280M, and an 18% 
NROI. 

SHOTGUN CHOKE TUBES - 20 GAUGE 

Choke tubes are inserts that thread into the muzzle of a shotgun 
barrel. They permit shooters to change pellet pattern without having 
to change the entire barrel assembly. 12-gauge choke tubes are 
currently included in several specifications in both the Model 870 
and 1100. 20-gauge choke tubes are scheduled for introduction in 
1987. 

Research has transmitted the parts list and drawings package to 
Production. Trial and pilot manufacturing is underway. 

Third year economics indicate this program will generate ad­
ditional net earnings of $602M and a 16% net return on investment. 

New Products Research -1-
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PRODUCT DIVILOPllERT 

AMMUNITION 

Research funded MDV efforts by the Lonoke Development Engineering 
Section during the period April 1985 - January 1986 have resulted in 
commercialization of fifty-seven consolidated (from Bridgeport) and 
new shotshell load specifications plus the 280 Remington 140 PSP 
centerfire loading as a synergistic 1986 introduction with the Model 
700 Mountain Rifle. The shotshell loads encompass: ten 12-gauge 
steel specifications; twenty seven 12-gauge magnum lead shot specifi­
cations; eighteen 20-gauge nitro magnums and Premier Magnums; plus 
8-gauge industrial in 2 and 4 shot. 

Availability of these products will significantly improve 
Remington's competitive position in the shotshell market. 

PROCBSS RISBARCB 

RECEIVER FLEXIBLE MANUFACTURING SYSTEM 

first of a 
The 

A $9.8MM project was approved in 3Q85 to provide the 
three part $21MM Flexible Manufacturing System at Ilion. 
completed project will provide a $10MM PTOI ($5.5MM ATOI) 
yield an 18% ORO! with a 26% IRR. 

in 1991 and 

Construction of a new building is near completion and 
installation of equipment is scheduled to begin in July 1986. The 
first part will install ten Cincinnati Milacron T-10 CNC machining 
centers and necessary support equipment operating under direction of a 
central computer in 4Q86. This FMS will start up on both M/870 & 
M/1100 shotgun receivers. An economic analysis comparing potential 
savings of twenty three components, was completed to assist in 
deciding which components should be placed on the FMS in Phase II and 
III to provide maximum savings in the earliest time frame. 

Several hundred test receivers have now been produced on a 
standalone T-10 machine installed at EDL 3Q85 to develop NC programs 
and processes for the commercial system. Eight M/870 and six M/1100 
were assembled into finished guns and field tested in May 1986. All 
of these guns operated extremely smooth compared to our regular 
production receiver and functioned well. Measurements of these 
receivers indicated tolerances were to model drawing and machined 
surface finish much improved. 

In addition to gun part development the standalone T-10 is now 
being used to machine carriers for the Polymer Products Department to 
meet schedules for a high priority Mylar Tenterframe project. 
Production start up of this component was accomplished in approxi­
mately 5 weeks. This aptly demonstrated the flexibility of this 
equipment. 

New Products Research 
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PROCESS RBSIARCB 

CUT CHECKERING OF WOOD COMPONENTS 

This project was authorized to replace the pressed checkering of 
wood firearm components with cut checkering. Replacement using 
additional computer controlled 3-spindle machines would have required 
approximately $3MM investment. A lower cost alternative was 
implemented offering over $2MM in investment savings. 

This equipment has been used successfully during the second 
quarter of 1986 to produce one revised model shotgun. Two other models 
are now bP.ing added. 

Two technical achievements that have resulted from this project 
are: 

o A mechanical floating system has been installed on a 4 spindle 
Bostomatic CNC machine to follow the varying contours on 
4-individual gun stocks simultaneously. The magnetically 
retained following devise for this machine has recently been 
accepted as the standard for two other machines, the Co .• Re.Ma. 
Italian fore-end checkering machine and an Ekstrom Carlson 
Machine now being installed by the plant. 

o Implementation of a high velocity low volume exhaust system will 
keep the floating head and following d~vice clean from excessive 
wood and plastic finish dust created at the cut. All 
particulate that is thrown off by the cutter is captured by this 
system. 

GFH AUTOMATION 

Manual operation of the GFM barrel manufacturing equipment is very 
labor intensive with high operator turnover. The system works best 
when run continuously and uninterrupted but due to the adverse 
operating environment, the operator cannot be expected to work 
continuously at his station. Implementation of 2 robot systems will 
reduce operator exposure to the high heat, smoke and the handling of 
hot barrels. 

An appropriation request was approved in 1982 to work jointly 
with EDL to develop a robotic system to ·remove the operator from this 
harsh environment. Installation of the first robot system was 
completed in 1985. 

The second automated system using a robot to load and unlo~d 
shotgun barrels into a GFM forging machine, a mandrel and blank 
insertion and stripping station, and a cut-off machine was installed 
2Q86. Varying slightly from the first installation, changes to the 
process controller and robot program are currently underway. To 
facilitate the operation of the two systems by one operator, revisions 
to the programs are required to keep the robot in a controlled 
attitude regardless of faults detected in associated equipment. 

New Products Research -3-
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PROCESS RBSIARCB 

GFM AUTOMATION - Contd. 

Both systems should be fully operational with one operator by the 
4Q86. Ec~nomics have recently showed an annual savings of about 
$100M/year. 

JWBOWER:js 
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BIGBLIGBTS 

PRODUCT DEVELOPMENT 

SYNTHETIC STOCKS AND FORE-ENDS 

Remington Research and PPD are working 
together to develop the first high performance, 
injection molded, gunstock. It will be 
available in 1987. 

MODEL 11-87 

Production has completed trial and pilot 
manufacturing and turned guns over to 
Research for product verification testing. 

20-GAUGE CHOKE TUBES 

Trial and Pilot manufacturing is in progress. 

AMMUNITION 

Research funded MDV efforts have resulted 
in commercialization of fifty-seven shotshell 
specifications plus the 280 Rem. 140 PSP 
centerfire cartridge. 

REMINGTON PROCESS RESEARCH 

RECEIVER FLEXIBLE MANUFACTURING SYSTEM 

Eight M/870 and six M/1100 receivers have been 
manufactured at EDL on the standalone T-10 CNC 
machining center. These receivers were made 
up into firearms and tested. Results indicate 
the firearms operated extremely mooth and 
functioned equally well. 
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BIGBLIGBTS 

CUT CHECKERING OF WOOD COMPONENTS 

Successful turnover to production of the 
new checkering equipment was completed in 
2086. Two technical achievements which 
have resulted are: 1) a mechanical floating 
head system to follow stocks individually 
and 2) a high velocity vacuum system to 
collect fine dust. 

GFM AUTOMATION 

Installation of the second robot system in 
the GFM machining area is 95% complete. 
The first system is currently running 
production. 

AUTOMATED FLEXIBLE SUB-ASSEMBLY 

Two of the three assembly workstations have 
been shipped to Ilion. Further work remains 
to be completed on the third workstation to 
eliminate problems encountered during its 
development. 
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PRODUCT DEVELOPMENT 

SYNTHETIC STOCKS AND FORE-ENDS 

Remington Research, with concurrence of the Firearms Business 
Team, is leading an effort with PPD and commercial molders, to substi­
tute high performance synthetic materials for wood shotgun and rifle 
stocks and fore-ends. Acceptance of synthetics has come about through 
the use of expensive custom-made fiberglass stocks by serious center-
£ ire shooters desiring exceptional durability under adverse environ­
mental conditions. 

The initial offering will be a Model 700 centerfire rifle set 
in a Rynite stock. This injection molded stock will provide all 
of the functional performan~e ~f fiberglass, but can be produced at 
one third the cost of walnut. The product will be included in the 
1987 catalogue. 

MODEL 11-87 

Production has completed trial and pilot manufacturing of 
the Model 11-87, on schedule, and turned guns over to Research for 
product verification testing. 

The Model 11-87, an autoloading shotgun, will replace the Model 
1100 for all Pro-Line dealers beginning in January, 1987. It includes 
many improvements that enhance function, reliability, endurance, and 
appearance. The heart of the new design is a gas system which 
functions all ammunition loads. Third year incremental sales of 21 
units are projected, with an ATOI increase of $l,280M, and an 18% 
NROI. 

SHOTGUN CHOKE TUBES - 20 GAUGE 

Choke tubes are inserts that thread into the muzzle of a shotgun 
barrel. They permit shooters to change pellet pattern without having 
to change the entire barrel assembly. 12-gauge choke tubes are 
currently included in several specifications in both the Model 870 
and 1100. 20-gauge choke tubes are scheduled for introduction in 
1987 • 

Research has transmitted the parts list and drawings package to 
Production. Trial and pilot manufacturing is underway. 

Third year economics indicate this program will generate ad­
ditional net earnings of $602M and a 16% net return on investment. 

New Products Research -1-
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PRODUCT DEVELOPMENT 

AMMUNITION 

Research funded MDV efforts by the Lonoke Development Engineering 
Section during the period April 1985 - January 1986 have resulted in 
commercialization of fifty-seven consolidated (from Bridgeport) and 
new shotshell load specifications plus the 280 Remington 140 PSP 
centerfire loading as a synergistic 1986 intr.oduction with the Model 
700 Mountain Rifle. Th~ shotshell loads encompass: ten 12-gauge 
steel specifications1 twenty seven 12-gauge magnum lead shot specifi­
cations1 eighteen 20-gauge nitro magnums and Premier Magnums1 plus 
8-gauge industrial in 2 and 4 shot. 

Availability of these products will significantly imp~ove 
Remington's competitive position in the shotshell market. 

PROCESS RESEARCH 

RECEIVER FLEXIBLE MANUFACTURING SYSTEM 

A $9.8MM project was approved in 3085 to provide the 
three part $21MM Flexible Manufacturing system at Ilion. 
completed project will provide a $10MM PTOI ($5.SMM ATOI) 
yield an 18% OROI with a 26% IRR. 

first of a 
The 
in 1991 and 

Construction of a new building is near completion and 
installation of equipment is scheduled to begin in July 1986. The 
first part will install ten Cincinnati Milacron T-10 CNC machining 
centers and necessary support equipment operating under direction of a 
central computer in 4086. This FMS will start up on both M/870 & 
M/1100 shotgun receivers. An economic analysis comparing potential 
savings of twenty three components, was completed to assist in 
deciding which components should be placed on the FMS in Phase II and 
III to provide maximum savings in the earliest time frame. 

Several hundred test receivers have now been produced on a 
standalone T-10 machine installed at EDL 3085 to develop NC programs 
and processes for the commercial system. Eight M/870 and six M/1100 
were assembled into finished guns and field tested in May 1986. All 
of these guns operated extremely smooth compared to our .regular 
production receiver and functioned well. Measurements of these 
receivers indicated tolerances were to model drawing and machined 
surface finish much improved. 

In addition to gun part development the standalone T-10 is now 
being ·used to machine XP9 parts for the Polymer Products Department to 
meet schedules for a high priority critical project. Production start 
up of this component was accomplished in approximately 5 weeks. This 
was possible due to the flexibility of this equipment. 

New Products Research 
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PROCESS RESBARCB 

CUT CHECKERING OF WOOD COMPONENTS 

This project was authorized to replace the pressed checkering of 
wood firearm components with cut checkering. Replacement using 
additional computer controlled 3-spindle machines would have required 
approximately $3MM investment. A lower cost alterna~ive was 
implemented offering over $2MM in investment savings. 

This equipment has been used successfully during the second 
quarter of 1986 to produce one revised model shotgun. Two other models 
are now being added. 

Two technical achievements that have resulted from this project 
are: 

o A mechanical floating system has been installed on a 4 spindle 
Bostomatic CNC machine to follow the varying contours on 
4-individual gun stocks simultaneously. The magnetically 
retained following devise for this machine has recently been 
accepted as the standard for two other machines, the Co.Re.Ma. 
Italian fore-end checkering machine and an Ekstrom Carlson 
Machine now being installed by the plant. 

o Implementation of a high velocity low volume exhaust system will 
keep the floating head and following device clean from excessive 
wood and plastic finish dust created at the cut. All 
particulate that is thrown off by the cutter is captured by this 
system. 

GFM AUTOMATION 

Manual operation of the GFM barrel manufacturing equipment is very 
labor intensive with high operator turnover. The system works best 
when run continuously and uninterrupted but due to the adverse 
operating environment, the operator cannot be expected to work 
continuously at his station. Implementation of 2 robot systems will 
reduce operator exposure to the high heat, smoke and the handling of 
hot barrels. 

An appropriation request was approved in 1982 to work jointly 
with EDL to develop a robotic system to remove the operator from this 
harsh environment. Installation of the first robot system was 
completed in 1985. 

The second automated system using a robot to load and unload 
shotgun barrels into a GFM forging machine, a mandrel and blank 
insertion and stripping station, and a cut-off machine was installed 
2086. Varying slightly from the first installation, changes to the 
process controller and robot program are currently underway. To 
facilitate the operation of the two systems by one operator, revisions 
to the programs are required to keep the robot in a controlled 
attit~de regardless of faults detected in associated equipment. 

New Products Research -3- June, 1986 
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PROCESS RESEARCH 

GFM AUTOMATION - Contd. 

Both systems should be fully operational with one operator by the 
4086. Economics have recently showed an annual savings of about 
$100M/year. 

AUTOMATE FLEXIBLE SUB-ASSEMBLY 

The high labor content and rework of our products assembly 
processes has forced Remington to evaluate automatic assembly systems. 
The high cost of dedicated assembly systems versus our volumes ruled 
out their justification. This prompted an investigation to devise a 
single system with the flexibility to handle several different type 
assemblies. It was concluded that the true economic gains to be 
realized in this endeavor would come from forced quality of parts 
going in and more uniform assemblies coming out of this system. 

Automatic flexible sub-assembly was primarily a joint Remington/ 
EDL project to demonstrate the use of one robotic system with four 
different sub-assembly workstations. One such system with two sub­
assemblies was installed at Remington in 1985. One of the sub­
assemblies under consideration was dropped due to technical diffi­
culties encountered during the development and the fourth sub-assembly 
was transformed into a second robot system dedicated to its larger 
workstation. 

Success of the final system (shotgun breech bolt assembly) has 
met with many problems relative to its scope. EDL is presently 
re-evaluating particular aspects of the design to make needed 
improvements. Remington will assist EDL in all aspects, particularly 
firearm component redesign to facilitate smoother automated assembly 
operation. 

Installation of this final workstation should take place at Ilion 
in 4086 • 

JWBOWER:js 
I. 
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Stake 
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_Pflot _ Cni;n Olanc;e 

_ Ptant Aaimnca 
------

_ Praauc:ttan Acc8pma 

FIREARM STAT'S. REPORT REQ'O. 

MOO&L; x P-10 0 

t CAL. or GAGE: '3 S R~1 
FORMAL 

TEST 
BARREL TYP&: t:XP ... RESULTS 

' OaNt '""G-.o-w ' ONLY 
PROOFED: YES _NO -

TEST TYPE 

_ Ory Cvda Tnt _ PhotoNideo _ Scnn;m itn 

_L Funcdon Tat 

-X_ ACCUt'KV Teat 

_ Ammunitian Tat 
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_ Ci.ilmmw Complaint 

_ Mauuramants 

__L Endun1ne11 Tat 
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7 J-1 NO 
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-F1ud 
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1CC0111paniad by 1 Wont Request, uid both are delivered to 
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Se~ 12, 1986 

TO: E. O. FINI 

FROM: W.H. FORSON, JR. 

SUBJ: STATUS - XM-24 SNIPER WEAPONS SYSTEM <SWS> 

John Rogers, Terry Douglas, our military consult~nt, 

and I attended the pre-solicitation Conference on the Sniper 

Weapons System September 8, at Picatinny Arsenal in Dover, 

New Jersey. The purpose of this letter is to advise you of 

the outcome of the conference and familarize you with this 

potential contract. 

Background 

The U.S. Army has determined a need for a Sniper Weapons 

Syst~m <SWS) and has asked for proposals fro~ various arms 

manufacturers. The SWS is considered to be a Non 

Developmental Item CNDI> which means they do not intend to 

fund any R & D effort in the development of this system. 

1 
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Rather they are relying on manufacturers to propose an SWS 

for consideration. It is understood that the system offered 

v-Ji 1 J. pt-obabl y consist of "off the shelf" components as there 

is little time to enable much in the way of product 

development. Their purpose is to shorten the time normally 

required from the determination of need to implementation 

with combat forces. A further stipulation is that the 

successful contractor will be expected to handle all support 

and service for the intended life of the system which is ten 

years. 

Currently the U.S. Army is using accurized version of 

the autoloading M-14 for sniper work. They have decided this 

rifle does not perform adequately at the ranges encountered 

for sniper applications • Accordingly they are interested in 

. a rifle/scope combination in 7.62mm that is effective to 800 

meters. They are looking for a true system approach 

expecting the successful contractor to supply the rifle, 

scope, precision target style iron sights, and all 

accessories including tools, cleaning equipment, and carrying 

case. 

Work.Completed to Date 

We were aware of this upcoming need in March 1986. At 

that time there was little in the way of specifications 

2 
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available from the Army and we realize we had virtually no 

expertise in this specialized area. To learn as much as 

possible and get a headstart in this program, we located an 

expert military consultant, Bruce Wincentsen a retired Marine 

with 30 years service and extensive experience with the USMC 

sniper rifle program. 

Wincentsen arranged for several of our Ilion R & D 

people to tour the Marine facility at Quantico, VA to gain 

familiarization with their sniper program. The Marine Corps 

has used our basic Model 700 action altered by their armorers 

for approximately 20 years. For this reason we feel the 

Model 700 has established a high degree of credibility which 

should be favorable to us when the Army evaluates various 

ri-Fles. 

Based on Wincentsen's recommendations R & D has produced 

and fired three prototype rifles. It should be pointed out 

that we were proceeding on our own as we did not have 

anything in the way of specific product requirements until 

AL1gust. At the September 8 conference at Picatinny Arsenal 

we determined that our prototype design is on the right 

track. 

Pre-Solicitation Conference 

3 
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The Army's intent with the Pre-solicitation Conference 

was to answer questions from all potential contractors to 

enable them to issue the RFP <Request for Proposal> by 

October 1. We sent in a series of questions prior to the 

conference. Upon arrival the Army provided written answers 

to all questions from vendors. 

During the conference the government representative went 

through the tentative product performance requirements noting 

any significant changes since August. They invited 

additional written questions during the conference which 

they answered prior to adjournment. They said the input from 

the vendors will be taken into consideration when the product 

requirements are finalized in the RFP. 

Our collective impression from the conference is that 

the government will not provide ~uch in the way of design 

criteria. Instead they will specify performance standards 

and it will be up to the individual vendors to determine the 

best way to meet those needs. The government said they were 

taking this approach to challenge manufacturers and have the 

opportunity to test a variety of potential solutions to the 

S\.iJS. 

We also got the impression that most vendors were not at 

all pleased with the government's NDI approach to the SWS. 

They are evidently used to having the government provide 
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exact design requirements for new programs. 

evidenced by the type of questions asked and a noticeable 

frustration with the answers received. As an example it was 

asked if stainless steel barrels and synthetic stocks were 

preferred. The response was that the government had no 

preference in either area. This was their typical answer. 

The conference did ~stablish the timetable and events 

that will be included in the final determination of award. 

Significant points follow: 

o RFP <Request for Proposal) is tentatively scheduled 

for release October 1, 1986. 

o Formal response is expected 45 days from RFP. The 

response consists of 10 complete SWS systems, i.e. 

rifle, scope, and accessories. Also required are 

copies of operations manuals for the system offered 

and a parts list detailing parts required to support 

the SWS over its entire service life. 

o Bid samples will be tested at the U.S. Army Aberdeen 

Proving Ground to ascertain whether products meet the 

performance criteria. The testing procedure is 

rather involved and wori't be detailed here. Products 

will be evaluated on the basis of ruggedness, 

probability of hit (accuracy> ~nd weight. 

5 
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Price wi 1 Y be the f i n-:.'>.l determinant. In other words 

the government intends to select the best product and 

price will be used only ta break a tie if more than 

one offering meet all requirements and are 

essentially equal. 

o Award of contrac~ is expected by April, 1987. 

a First article test should be about May 15, 1987. 

a First unit equipped - 30 rifles ta go into service in 

August, 1987. 

o Total quantity - 528 in FY'87, 237 FY'BB, 551 FY'89, 

and 507 FY'90, Total 1,823. 

Recommendation 

After attending the Pre-Solicitation Conference, we 

believe we are in relatively good shape versus our 

competition. The prototype rifles produced appear to be in 

accordance with most of the government's requirements. The 

primary obstacle at this paint is timing. Assuming the RFP 

is released October 1, 1986, we will have ta assemble 10 

complete Sniper Rifle Systems far submi~sion ta the Army by 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540384 



November 15, 1986. As previously mentioned, this includes 

all accessory items plus operators manu~l and repair parts 

1 i st. We are expected to have our total package price ready 

"'·t this time. 

There are several reasons why we believe it is in our 

best interest to pursue this contract including: 

o Earnings potential - The SWS system will be high 

priced, possibly as much as $2,000 each which equates 

to net sales of $3,646,000. 

o Future business - We need to establish ourselves as a 

viable government contractor. This contract could do 

much to eliminate the negative feeling on the part of 

the government from our withdrawal from the SAWS 

project and the M-16-A2 program in 1984. It could 

lead to increased government business. In addition to 

the U.S. Army, there is a definite possibility the 

SWS could be adopted by other military services and 

there are also civilian law enforcement applications. 

o Competitive advantage - Several foreign manufacturers 

are actively going after this contract to support 

their recently built U.S. factories. It certainly is 

in our best long term interest from both a government 

sales and commercial domestic sales viewpoint to keep 

7 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540385 



these manufacturers out of our markets. 

Our recommended strategy is to make up the required 

samples to be available for submission on November 15. We 

should price the package to provide acceptable profit margins 

and be able ta document all components of cost for possible 

use at contract negotiations. If our product comes out first 

in the Army's testing program, price should not be a major 

issue. If we are not successful, I believe the experience 

will be worthwhile as it has already given us a clearer 

insight into government business and we expect to benefit 

from our participation. 

~·JHF /nm 

pc: L. E. Zeillmann 

H.K. Bc:iyl e 

vJ.l•J. Bm-.ier 

D. ,J. Anderson 

J.D Rogers 

a w 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540386 



.. 

~mington~. 
<np 

REMINGTON ARMS COMPANY, INC. 
SPORTING ARMS-AMMUNITION-TARGETS-TRAPS 

ILION.NEW YORK 13357 
TELEPHONE 13151 894-9961 

Department of the Army 
U.S. Army AMCCOM 
Dover, NJ 07801-5001 
Attn: AMSMC-PCW-C (D) 
Harry Santa, Bldg. 10 

September 12, 1986 

Subject: Sniper Rifle Weapon System, M24 

Dear Mr. Santa: 

After review of the purchase description dated September 3, 1986, 
a number of questions and comments have surfaced. They are as 
follows: 

3.3.1 Component carrying case. Deployment kit. 
What is contained in this kit, replace­
ment parts & special tools? 

3.14.3 Maintainability. Replacement of firing 
pin a:r:id extractor. Would tool.s be in­
cluded. in deployment kit to accomplish 
replacement? We feel an additional bolt 
assembly, headed· to each particular wea­
pon would provide a faster and easier 
replacement than a separate firing pin 
and extractor. Is this option acceptable? 

3.14.15 Iron sights. Peep aperature of 5.5 to 5.9MM. 
Would an adjustable aperature, (Merit Style) 
be acceptable if the 5.5 to S.9MM range is 
included? 

3.14.17 Safety. Force of 2 to 6 pounds to operate. 
Would it be acceptable to exceed 6 pounds? 

3.15.2 Trigger pull. Externally adjusted in move­
ment after release (MAR}. Tbis adjustment 
is not possible externally with our fire 
control and we question the merit of this 
specification. MAR is set at the factory 
and can be changed only by weapon disassem­
bly. If this specification is required, 
this may preclude our quoting on the sws. 
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We await your reply. 

JDR/tpp 
encl. 

-2-
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Sincerely, 

~.:o.<Za--
J.D. Rogers 
Marketing Specialist 
Government.& Law Enforcement 
Product Service Department 
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!Qill C!Lalfrt Jifle lt\acqint, Jf nc. 
~te3 

Jli= 812-967-2413 

Remington Ams Co, Inc. 

Ilion, New York I.3357 

: .. 1r. Terry- Douglas: 

Terry: 

9-13-86 

I just: completed XPl.00 22 Rim fire conversion number 15 
and tested it t:oday at the range before delivery to m-y­
customer. I fired 15 five shot:. groups a-tt 50 yards using. 
three different brands and four different: types of 22 
rim fire e,nmo. I shot three groups with Eley. sub-sonic 
hollowpo:L"'lt:, three groups with EI.ey standard aiso· four 
groups· with CCI mini-group Iot; #20 and five groups with 
Iiapua mat-ch. 
The fifteen gnou.ps· agged • 377'J The five groups· with the 
Iiapua ma'trch agged .284~ 
I was shooting from bench rest with a 20 Lyman scope on 
the pistoI. rr-a, this conversion I fitted a Douglas #2 SS 
barreI 16- twist;. Headspace set @ • 041" with the chamber 
engraving bo"th bands. af the bullet. Barrel. legnth is. l.5". 

Poinii: is, thes-e conversiong shoo.t. as goo.d or bett:er than 
your 40;..x targe"i rim :fire rif1es or any one el.ses for t'hat' 
matter. 
I have orders for t.wo, more conversions and have only three 
more used 40'-X rimfire bo.1 te t-.o work with. 
~erry, cou:Ld you see if the parts dept; woul~ sell me ;. 
40-X rimfire ejectors ('loading re.mp and ejector from 40-X 
rir.ifire) and also .. about; 10' bol.t; st.ope feom. the mod. 600 
rif]e in cali 308. r need these parts. T could use· some 
40-X rimgire Bo1t:s: als01. (well r must: keep asking) • 

Without; question, these XP100 Jti.mfire con~ersions are t-he . 
most; prized guns: in siiho:uet'te shoot;i.ng today. You ar( 
missing an oport.unity if your company- doesn't: make th m. j 

Please have part:s shipped COD if y~u cai; ~et ~em •. ~-. 
T"11aru!:s, Bill / ()'ft0 . ··~ 

":!l<fmh l!= ~ ijJu ;&up ~ ~ ,.,...'-W~ / 

, 
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Report No. d} 2 ~ fl I 

RESiAAC>t TEST & MEASUREMENT I.Al WORK REQUEST 

\~. ----------::0-------------r---------------------------------------------~ 
I AREA OF TESTING 

_j_ o.-......- _ Utigation 

__l_ Delitn .. c ....... _ Compnitiw E'lllunicn _ Wa~ouu Audit 

- Pre-Piiot -L Ntw Dlligri Cost Reduction 

- Piiot _ Dtli;nOlan~ SWca7c.::."'[- ~'~~1[11'( ~ 
- PrOdul:don ~ICI 

l'tREARM STAT"S. 

MOOIL; )\ p 10 0 
t CAL. or GAGE: ~ r"'"/<IS'-

IARREL TYP~: ____ _ 

PROOFED: YES _NG _ 

_ Ptant Auimnca 

REPORT REQ'O. 

FORMAL 

TEST 
RESULTS 
ONLY 

TEST TYPE 

Other 

I 

DATE REOUESTEO: S8,o 7: Z $'* 8 ~ 
DATE NEEDED BY: fi:S A e 
REQUESTED SY: A· A, /dwG- 1-c.;r 

WORKOROER NO: c «> ao 1•3?7 -Y 

_ Ammunidan Tc 

_ Enwcximenml Twc 

_ Orv CVd• Tea _ Phcn:cNideo 

- ew.com.- Comi:ilaint 

'<PLAIN IN DETAIL THE REASON FO,. THIS TEST: 
. I/ 

Ir\ 
FA 6121 c A-'/J.l A S 12 C-&N\ Q 5 Ho or /IA. o 

- GIZ ,;r.-(j-c'R. 

w l"'-' c.. J.f w J L \. fo-<... (. 0 "'VI\ XI/ /Ot:J 

s roe. J< 

- GUNS REQUIREO: 

NOTE: NO flrtarmc or peru will bl t9lllld !n the L.aQI unlas they ue 

acc:am1?9"ied by • Work Request. Ind both are delivered to 

itw L..m bv the del9w °'engineer. AH Work Recruem are 

ro be filled oui in deail. No bclpcjona. 
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_·omer ____ _ 

f<-=- S. F pc; ·R. X P - I 0 CJ 

)'A. O r/Dfv "?>"'I} 7 CJ 

DATE COMPLETED: Cf-:Jo~ 

reSTcoMPt.ETEo ev: R, t.d, Howe 
REPORT DATE: --''A~--------
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REMINGTON ARMS COMPANY, INC. 
INTER-DEPARTMENTAL CORRESPONDENCE 

PETERS 
~ 

"CONFINE YOUR LETTER TO ONE SUBJECT ONLY"~----

TO: K. W. SOUCY 

FRO~, W. BOWER 

M24 SNIPER WEAPON SYSTEM 

CC: w. H. Coleman, 
H. K. Boyle 
D. J. Anderson 
,:r'. c. Douglas 
J. D. Rogers 

ILION, NEW YORK 
SEPTEMBER 26, 1986 

II 

Several months ago, the Firea.rms Business Team authorized the 
hiring of Bruce Wincentsen, an ex-Marine Corp. officer, as a 
consultant on a potential contract with the Army for sniper rifles. 
Research has been working with Wincentsen, and the specifications for 
the rifle are beginning to take shape: 

o Model 700 receiver. 
o Modified Model 700 Fire Control. 
o Leupold daylight scope. 
o Sourced stainless steel barrel. 
o Sourced synthetic stock. 

The· Army's Request for Proposal (RFP) is due to be released on 
October 1, with our response due back to them by November 15. The 
response consists of the price of the rifle over its' service life 
(life-time maintenance), ten complete rifle systems (rifle, scope, and 
accessories), a copy of the owner's manual, and a parts list. 
Research will take care of most of the items, but we will need help 
from you on determining the rifle's price. 

The contract is expected to be awarded ·by April, 1987, with First 
Article Testing around the middle of May. If awarded the contract, 
and the current schedule doesn't change, the Plant will need to ship 
the first aO rifles in August, 1987. The total quantity is expected 
to be 1,800 rifles spread over a four year period, so expect that 
production will have to build about 500 rifles a year. Will the Plant 
have the resources to accommodate? 

The stake.appears worthwhile. A very preliminary look at selling 
price puts the rifle in the $2,000 to $2,500 range. Assuming a 10% 
ATOI, the potential earnings to Remington may be $360M to $450M. 

JWB:bjr 
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-~~~====---A_es_EA-RCM--TEST118t._M_EA_SU_R:EM:ENT:::.:~LA=B :WO:RK~REQU~;ES~r~;::Ai:epar:-rt--No.-. _a_'°_a_1_'1~1 =~·o·~~~:;~~-_~~_, -
- Developmental AREA OF TESTING 

/ Dllign Ac:ceinanca • / Saffty Reimd - Utlgaiion 

7 1gaz1zt Lt~ -

.._ m ~ Competitive EV1luation w---
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SWS ASSIGNMENTS 

TERRY.DOUGLAS: 

1. Review test plan and devise timing. 
2. Review RFP for changes and modify schedule and scope of work. 
3. Work with Shumway on contractor logistic support. 
4. Scope of testing for new Fire Control w/Bower and Snedeker. 
5. Which contractor does testing - get cost estimates (group 

decision). 
6. Who performs what maintenance - get cost estimates (group 

decision). 
7. Write and monitor test lab testing. 

DAN SHUMWAY: 

1. Unit cost of SWS. 
2. Estimate costs of FAT (First Article Testing). 
3. Estimate lot acceptance testing. 
4. Estimate pricing for rifles and Options I, II, and III. 
5. Estimate costs for Technical Data Package. 
6. Unit price for modification to .300 Win. Magnum. 
7. Develop costs for contractor logistical support. 
8. Costs of new equipment training course. 

FRED MARTIN: 

1. Write operator's manual Cw/Bruce) (Smithson for type). 
2. Write maintenance/repair manual Cw/Bruce) (Smithson for type). 
3. Determine spare parts kit (to Shumway for estimating). 
4. Write technical proposal for conversion to .300 Win. Magnum (to 

Shumway for estimates). 
5. Provide new equipment training video w/Fred Supry. 
6. Selection of Iron Sight System Cw/Douglas - costs to Shumway). 
7. Finalize fire control design. 

JIM SNEDEKER: 

1. Estimate FAT (to Shumway for costs). 
2. Estimate Lot Acceptance Testing (to Shumway for costs) (lot 

sizes?). 
3. Provide test report documenting safety testing including proof 

firing. 
4. Fred Supry w/Fred Martin to provide new equipment training video. 
5. What test facilities and equipment do we need. 
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ED OWENS/JOHN ROGERS: 

1. Vendor cost estimates -
a) Day optical scope, rings, bases and scope case - Leupold 
b) Stock 
c) Barrel 
d) Trigger guard - Grisel 
e) Sling swivels - Michaels 
f) Carrying case 
g) Iron sights 
h) Cleaning kit and special tools - order Cw/Douglas/Martin) 
i) Vendor coating 

2. Design accuracy device. 
3. Design rain chamber. 

BRUCE WINCENTSEN: 

1. Write operator's manual Cw/Martin). 
2. Write maintenance/repair manual Cw/Martin). 

RON SMITHSON: 

1. Estimate cost of operator's manuals (to Shumway for costs). 
2. Estimate cost of maintenance/repair manuals (to Shumway for 

costs). 
3. Typing of manuals for sample submission (10 operator & 1 

maintenance/repair). 
4 •. Estimate cost for Technical Data Package (to Shumway). 

TCD:cap 
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RD 570.7 • DATE l 0/9/Hu 

Rev. 2/7~ 
REMINGTON ARMS COMPA~, INC. A. A. llUGICK 

COMPANY PROPERTY RECEIPT 

Product and other property taken off the Plant for business 
purposes (on a no charge basis - not covered by Purchase Order 
or Shipping Order.) 

Thia will acknowledge receipt of the.followinq property: 

GUN 
,QUANTrl'X MODEL NO I SERIAL NO. DESCRIPTION 

l XP-100 B7513899 REM. 35 PISTOL 

PLUS: 2-l/2X REDFIELD SCOPE 

AND CARRYING CASE 

control. center:. 

A. A. HUGICK RESIDENCE AT; 
It will be del.ivered to R. D. #2, HOll'l'H CREEK ROAD, LITTLE FALLS, N.Y. 

For the purpose of ~--=F~I~E~L~D~T~E~S~T:.....----------------~~~~~~--~-

And is. to be return?\ b.qf'Prox~.~;e1y DECEMBER 10. 1986 

Received ~ Lf. ~·· . Approved--~·~.-...-.-
(l:ndividual taking the property) ' 

Checked out by ----~--~--------~------~--Foreman-Shipping or warehouse 
or Reception Room Guard 

Return of Local Field Test GUna 
Above property returned on ----

Signed. ____________________ __ 

Foreman-Shipping or warehouse 
Dept. or Reception Room Guard 
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Control Center: q: 

A. A. HUGICX RESIDENCE AT: 
It will be delivered to R. D. #2, NORTH CREEK ROAD, LITTLE FALLS, N.Y. 

For the purpose of __ _....F•I•E•L•D=--T~E~S~T.:.------------------------------------

Checked out by -----------------------------Foreman-Shipping or warehouse 
or Reception Room Guard 

Return of Local Field Teat GUna 
Above property returned on ------~-

Signed.~------------------~ 
Foreman-Shipping or Warehouse 
Dept. or Reception Room Guard 
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JOHN ROGERS: 

SWS ASSIGNMENTS 
(Revised) 

xc: J.W. Bower 
W.H. Forson 

October 10, 1986 

1. Remington liaison to Army Contracting Officer. 
2. Review RFP and coordinate plant personnel input necessary to meet 

RFP submission requirements. 
3. Write RFP submission. 
4. Sub-contractor contract negotiations (cost info to Shumway). 
s. Obtain necessary military specifications. 

TERRY DOUGLAS: 

1. Review RFP for specification changes and coordinate R&D selection 
efforts. 

2. Review test plan and revise, if necessary. 
3. Write and monitor test lab testing. 
4. Assist John Rogers (RFP response). 
5. Assist Dan Shumway (economics). 
6 •. Write parts list Cw/Smithson). 

DAN SHUMWAY: 

1. Unit cost of SWS. 
2. Estimate costs of FAT (First Article Testing). 
3. Estimate lot acceptance testing. 
4. Estimate pricing for rifles and Options I, II, and III. 
5. Estimate costs for Technical Data Package. 
6. Unit price for modification to .300 Win. Magnum. 
7. Develop costs for contractor logistical support. 
8. Costs of new equipment training course. 

FRED MARTIN: 

1. Finaiize fire control design. . 
2. Selection of Iron Sight System Cw/Douglas - costs to Shumway). 
3. Define Deployment Kit (to Owens for special tools - to Shumway 

for estimating). 
4. Write technical proposal for conversion to .300 Win. Magnum (to 

Shumway for estimates). · 
5. Write operator's manual (w/Bruce - Smithson for type). 
6. Write maintenance/repair manual (w/Bruce - Smithson for type). 
7. Provide new equipment training video w/Fred Supry. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
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JIM SNEDEKER: 

1. Estimate FAT (to Shumway for costs). 
2. Estimate Lot Acceptance Testing (to Shumway for costs - lot 

sizes?). 
3. Provide test report documenting safety testing including proof 

firing. 
4. Fred Supry w/Fred Martin to provide new equipment training video. 
5. What test facilities and equipment do we need. 

ED OWENS: 

1. Obtain samples for test and order submission quantities of: 
a) Stock (15 each - w/Martin) 
b) Grisel trigger guards (15 each) 
c) sws Case (17 each - w/Douglas) 
d) Day optical scope, rings, bases, screws, sunshade, lens 

covers, scope cleaning kit and scope carrying case (15 each) 
Leupold 

e) Iron sight system (15 each - w/Martin) 
f) Cleaning kit items (15 each - w/Martin) 
g) Special tools (15 sets - w/Martin) 
h) Sling swivels (20 sets - w/Douglas) 
i) Biped 

2. Provide data on selected items to Rogers for sub-contractor 
negotiations. 

3. Design test equipment as required to meet contractual obligations 
(per Snedeker/Rogers). 

4. ·Research action finish operations available. 

BRUCE WINCENTSEN: 

1. Write operator's manual (w/Martin). 
2. Write maintenance/repair manual (w/Martin). 
3. Assist with RFP submission requirements (w/Rogers). 

RON SMITHSON: 

1. Estimate cost of operator's manuals (to Shumway for costs). 
2. Estimate cost of maintenance/repair manuals (to Shumway for 

costs). 
3. Typing of manuals for sample submission (10 operator & 1 

maintenance/repair). 
4. Estimate cost for Technical Data Package (to Shumway). 
5. Write parts list (w/Douglas). 

TCD:cap 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540408 



bee: ·Terry Douglas 

~mington® 
~ 

REMINGTON ARMS COMPANY, INC. 
SPORTING ARMS-AMMUNITION-TARGETS-TRAPS 

ILION.NEW YCRK13357 
TELEPHONE 13151 894-9961 

Congressman David O'B. Martin 
U.S. House of Representatives 
Wash~ngton, DC 20515 

Dear Congressman Martin: 

October 16, 1986 

I would like to take this opportunity to inform you of a 
significant proposal that we will be submitting to the U.S. Army. 
This proposal is for the Sniper Weapon System (SWS) M24, a U.S. 
Army non-developmental item (NDI). The complete M24 SWS will 
consist of the following: 

o Rifle 

o Day optical sight 

o Back-up iron sights 

o Carrying case for the sighting system 

o Cleaning equipment 

o Operator's manual 

o System component carrying case 

o Operatorts deployment kit. 

Their current requirement is for 2,000 systems, including 
maintenance support, over the next four years. It is also our 
belief that the other armed.services may adapt this system for 
their use. The NDI feature would also avail it to the law 
enforcement market. 

We know we can offer a high~quality product and of great 
importance, made entirely in the U.S.A. Any comments or sugges­
tions you may have in our endeavorwould be appreciated. 

JDR/cal 
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Sincerely, 

~.1.~~ 
J. D. Roge&J 
Marketing Specialist 
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Fr-ed Emhof 
Remington Arms Company 
P.O. Box 179 
I.lion, New York 13357 

Dear Fr-=d, 

208 Spruce Road 
Bruni;wick, Georgia 31520 
10,2Li ,86 

OCT 2 91986 

I am aware of the decision to enter a rifle into the Sniper Trials to be conducted 
shortly. In light of this I wi~h to outline a problem I'm sure you are aware of 
which is the extractor failure on the Model 700 type rifles. Since your system 
will be undergoing adverse condition testing at Aberdeen, i feel that this system 
will excel in all areas except extraction. Since the requirements are geared to 
first and second level user maintenance, the failure of an extractor will be 
scored very hard against your system if it cannot be replaced by first/second level 
people. 

I am aware of a decision to issue an extra bolt assembly with th~ syi;;tem however 
I feel from a public relations standpoint, this could go against you in that the 
user is going to be told he ha~ to carry a complete bolt as a spare in case his 
~ain one goes down. 

Being a former Test Director at Aberdeen Prov~ng Ground, I am very aware of the 
adverse condition testing such weapons are exposed to and as such I feel that the 
extractor as fielded (both the original and the new claw type) will not exhibit 
the desired performance needed to get through such. 

I am sure you are aware of the Sako extractor change that your customers are having 
done in the field rather than send their guns back to you for repair, i.e. the 
installation of the Sako extractor on your bolts. It is my understanding that such 
cost 75.00 per conv~rsion which tells me (as an evaluator) twa things: 1 the public 
has no confidence in your extractor system, and 2 there is nothing inherently wrong 
with the rest of your system. I can agree with this estimation as your barrel 
accuracy from my exposure has always demonstrated good results infu.e bolt s~ries 
and the triggers can get adjusted to pll=•ase about anyone. The human engineering 
on the rifle is also good, however as pointed out above, the extractor is the major 
shortcoming of this system. I have observed about six a year failing on the line 
in my matches. 

r would sincerely recommend to you to improve this extractor system before you go 
into this series of tests and this will be cleared up. If you don't improve the 
~xtraction, I feel it will be your biggest problem. I would recommend the extractor 
on the Winchester Model 70 (late type). This i.s not a WinchesLer patent and was 
patented by Paul Mauser per the information received while I was with the Army Small 
Caliber Laboratory. This is why we use<l this particular type on the Dover Devel 20 
MM modification. This extractor system was patented uy Mauser around the turn of 
the century so you should oe aole to use it. I ~an alsn say I have never seen an 
extracto~ failure on the Model 70 and as you know, I am exposed to a great many of 
them. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
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I would be glad to talk with anyone that would like to discuss this with me. 
You have my work number and I feel the 700 is an excellent system with only one 
shortcoming. 

One other minor area of concern I have heard voiced by a number of people 1~ in 
the ?MM/308 Varmint guns used in SiihouettP. shooting. The twist rate in these 
guns is not sufficiently fast to properly stabilize the '168 Sierra 7MM Matchking 
bullet at 500 meters and beyond. I would recommend the 7MM/308 be increased to 
onP. turn in eight inches and this variation would be ideal. I was going to buy 
one of these in 7mm/308 however all the negative comm.ant I have heard has convinced 
me to stay away from this and get the standard 308 Varmint if I do buy one. Again 
this is minor and I feel the major problem to be. eliminai:ed is the extractor. 

Please emph2.size to the powers that be that tM.s extractor system may be the straw 
that fails and I would personally hate to see a failure in an otherwise excellent 
system. 

Hope to see y0u again soon. Stop in if _you get down this way. 

Sincerely f ~ ,./_ _ _}L 
~,c.A')(~­

Mark K. Humphreville 
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REMINGTON ARMS COMPANY, INC. 
INTER-DEPARTMENTAL CORRESPONDENCE 

Deming ton. 
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"CONFINE YOUR LETTER TO ONE SUBJECT ONLY" ------

TO: R. A. DARBY ,, ) · 

FROM: W. H. COLEMAN~#(~ 

STAFF NOTES 

SNIPER WEAPON SYSTEM 

ILION, NEW YORK 
NOVEMBER 3, 1986 

The Firearms Business Team has elected to take a more 
aggressive approach to military contracts. The M24 Sniper Weapon 
System is a new rifle/optics system for the United States Army 
{with marketing potential to the other military services, 
civilian law enforcement agencies, and competitive long-range 
shooters). It is designed to give pinpoint accuracy out to 800 
meters. Remington's response to the Army's Request for Proposal 
is due on November 14. 

Research is in the final testing stage of the concept rifle. 
It will be a Model 700 action with a Miko Rock barrel; H & S 
synthetic stock, and Leupold telescopic sight. Accuracy is well 
within requirements. Endurance testing to 5,000 rounds without 
going out of specification on accuracy, and 10,000 rounds for the 
remainder of the rifle continue. Eight rifles will be ready to 
submit to the Army on November 14. 

The Army contract calls for 2,000 rifles over three years, 
at an estimated (preliminary) cost per rifle of $2,500. for a 
sales potential of $5MM. No permanent investment is required. 

WHC:bjr 
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REMINGTON ARMS COMPANY, INC. '2) M l.4.. <S ~.s INTER-DEPARTMENTAL CORRESPONDENCE 

'IO: W. H. COLEMAN 

FRCM: W. H. FORSON, JR. 

SUBJ: SWS· - SNIPER RIFLE PRl'.X;RAM 

Novanber 17, 1986 

E:::,~.,.~~0TON ARMS CO. 
:f: :2:CEIVED 

NOV 2 0 i986 

FIREARMS RESEARCH DIVISION 

After catq?leting the &WS pr03"ram there are a f eN things I wanterl to 
make certain you knoN. 

'Ihe R & D. team head.ai up by Terry Douglas did a remarkable joo in 
assessing the needs of the Anny an:i designing a prcrluct that meets 
all of their perfonrErv:::e criteria. 'Iheir a:pproa::h was to waluate 
all possible alternatives arrl select those CCinEX>nents for the rifle 
that pro.ride superior perfonnance. After their selections were rna1e, 
they backed up all their decisions with test data that was includai 
with our written proposal. '!his extra effort will no doubt have a 
positive influerce in the Army's final selection of a prcrluct. 

In om.er for us to make the November 14 deadline it was necessar.y 
for everyone to work extrenely hard. with many extra boors devoterl 
to the project. Also the cooperation between R & D, Plant, arrl 
Marketing had to be at the highest level. Everyone on the team 
really ptllai together to carplete this project on time. It was a 
pleasure working with Ten:y Dooglas arrl his creN. 'Iheir daiication 
and efforts are greatly appreciaterl. 

p 
WBF/nn 

EC: L.E. Zeillmann 
E.O. Fini 
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AS / /?!-. 9~1~ DON'T SAY IT-WRITE IT 

To --f""""&~~::..r....:$c_:___/_,,..,~~=~ ~:____ __ 

~ 
Date _/J---,~,__.._· =~----

From 

~ 5#,_;zz ~------ ~ 4....u-~ ,._,.___ ~ 
I / /7~~-f _ __,, ~~ ,;z;:- I/ S. ~~~ ~ / a·~-C 

/1--Z.-,,....,t ~d- r'..,....., 

~() ~ ,,,t,+ ~ ,/Y//4.,<i / 54/5 ~ ~~ 

REMINGTON ARMS CO. 
R 1·"r ""TV.ED l. ...... ..It, l .~ 

FIREARMS RESEARCH DIVISION 

"ACCIDENTS HAPPEN IN SECONDS, THE RESULTS CAN LAST A LIFETIME!" 

•• ,.,......... ··• • .•.•. · ...•.•.•.. · •..•...... ···.·. ·••· :·;~::·~•::.:. ~:~~;: ... ·•1:: ii·.: .. , .• 1.~: .. •.•··•••··•······ .•.. ·•·! ·~··•·•·•.•::~1~.Mt\·~•;r:~1i~~1!t~I 
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~mingtone. ----
t.~~!i~t~~~;~~2~~;t~ 

! 

--.REMlNGTON ARMS COMPANY, INC. 

Dear Congressman Martin: 

I would like to take this opportunity to inform you of a 
significant proposal that we will be.submitting to the U.S. Army. 
This proposal is for the Sniper Weapon System (SWS) M24, a U.S. 
Army non-developmental item (NDI). The complete M24 sws will 
consist of the following: 

o Rifle 

o Day optical sight 

o Back-up iron sights 

o Carrying case for the sighting system 
o Cleaning equipment 

o Operator's manual 

o System component_ carrying case 
o Operator's deployment kit 

Their current requirement is for 2,000 systems, including 
maintenance support, over the next four years. It is also our 
belief that the other armed.services may adapt this system for 
their use. The NDI feature would also avail it to the law 
enforcement market. 

We know we can offer a high.....quality product and of great 
importance, made entirely in the U.S.A. Any comments or sugges­
tions you may have in our endeavorwould be appreciated. 

Sincerely, 

~.1.~~ 
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J. D. RogeN 
Marketing Specialist 
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REQOESTER1 lE.R. OWENS .I 
REPORT N0.1 860973 
WRITTEN BY1 F.L. SUPRY 

TESTER1 R. HOWE DATE1 12/03/86 
WORK ORDER NO. s R-3109 

TEST TYPE1 MEASUREMENTS, LIVE FIRE, & DRY CYCLE OF M700 TRIGGER HOUSINGS 

FIREARM STAT'S 1 MODEL: 700 ADL CAL or GAUGE1 30.06 

REASON FOR TEST 1 

To determine the sensitivity of the orbital riveting process used in the 
small parts assembly system cell. 

EQUIPMENT REQUIRED I 

32 model 700 ADL 30.06 rifles, 16 "loose" and 16 control Model 700 
trigger housing assemblies, Remington 30.06 ammunition, shooting jacks, dry 
cycle simulators, and personnel. 

TEST PROCEDURE : 

The trigger housings were separated into 4 groups of 8 housings each. 

Croup A: 
Group B: 
Group C: 
Group D: 

(loose housings for "same receiver" test) 
(control housings for "same receiver" teat) 
(loose housings for "~xchange receiver" test) 
(control housings for "exchange receiver" test) 

Because it was felt that the exchange test was the worst condition that 
the trigger housings would see, the Group C&D were teated first. The housings 
were measured, refer to measurement technique chart, and assembled to actions. 
Twenty rounds were fired through each rifle and then each rifle was dry cycl~d 
10,000 cycles, the housings were exchanged and the procedure repeated until 
each housing had 100 live rounds and 50,000 dry cycles. 

The group A&B housings were measured and assembled into actions. Fifty 
rounds were fired through each rifle and then each rifle was dry cycled 25,000 
cycles, the procedure was repeated until each housing had 100 live rounds and 
50,000 dry cycles. 

TEST RESULTS : 

All of the trigger housing assemblies completed the test without any 
malfunctions. There was no detrimental change in any of the trigger housings. 

Two triggers broke during the dry cycle testing (A6 @ 47,000 cycles, and 
B6 @ 28,000 cycles). These breakages were not related to the looseness of the 
trigger assemblies. 

Inspection and measurement sheets for each trigger housing, and a 
terminology sheet are included in this report. 

••• If· ... 
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TDMillOLOGY 

LOOSE HOUSINGS - Refers to the trigger housing assemblies made on the small 
parts assembly system, with the orbital riveter adjusted 
to purposely manufacture "loose" assemblies. The riveter 
tools have been backed off to the point where an obvious 
sloppiness is present in the trigger housing assembly. 
The test lab will quantify looseness during measurement. 

CONTROL HOUSINGS - Refers to the current production trigger housings that 
came assembled in the Model 700 rifles in this teat. 

SAME RECEIVER - T\lese trigger assemblies will stay with the same receiver 
throughout the test program. 

EXCHANGE RECEIVER - These trigger assemblies will be rotated into different 
receivers after each measurement, live fire, and 10 1 000 
cycle iteration. 

MEASUREMENTS -

lOk DRY CYCLE -

25k DRY CYCLE -

REM. STANDARDS -

All measurements will be made with the trigger housing· in 
the receiver. The test lab will quantify: 

SEAR AND TRIGGER. ENGAGEMENT 
SEAR LIFT 
TRIGGER PULL 
FRONT SPACER MOVEMENT 
REAR SPACER MOVEMENT 

The trigger and bolt will be dry cycled 10,000 times. The 
safety selector switch will be cycled once for every 20 
cycles of the trigger and bolt. 

The trigger and bolt will be cycled 25,000 times. The 
safety selector switch will be cycled once for every 20 
cycles of the trigger and bolt. 

Sear-Trigger Engagement -
Sear Lift -
Trigger Pull -

.015 inches to .020 inches 

.005 inches to .018 inches 
3.0 lbs. to 5.0 lbs. 

·- ---·---------
·~· 

.. :,_ . 
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TEST .AlfD llEASUUllDT LAB TEST RESULTS · 

REQUESTER: 
REPORT NO.: 

F.H. SMITH 
862741 

WRITTEN BYs F.L. SUPRY 

TESTERs TEST LAB DATEs 12/04/86 
WORK ORDER NO. s C-0605 

TEST TYPE: SYNTHETIC STOCKS - ACCURACY @ TEMPERATURE VARIATIONS & DROP TEST 

REASON FOR TEST : 

To determine the affect of temperature variations on the experimental 
synthetic stocks, using 100 yard accuracy as a test comparison. Also to check 
the stocks for breakages from temperature variation and drop testing. 

EQUIPMENT REQUIRED : 

Three experimental synthetic stocks (1 dark gray BDL, 1 light gray ADL, 
and 1 rynite BDL), 1 standard wood BDL stock, an oven, a freezer, 30.06 
Remington ammunition, an 85 durometer rubber mat, HP 9000 computer and 
digitizing tablet, and personnel. 

TEST PROCEDURE : 

Three, S shot groups, at 100 yards and at ambient temperature, were shot 
with each stock. The same action was used in each stock. Each stock, with &n 
action assembled to it, was subject to 16 hours at -40 degrees F. The stocks 
were allowed to return to ambient temperature and the accuracy procedure w&s 
repeated. The stocks, with actions, were then subjected to 24 hours at ?250 
degrees F. The stocks were allowed to return to ambient temperature and the 
accuracy procedure was repeated. All the 100 yard targets were digitized nnd 
analyzed using the HP 9000 computer. After the accuracy test was complet~d a 
drop test was conducted. 

TEST RESULTS 

The Butt Plate came off the Rynite stock during the +250 degree F. bake. 
Also, On the rynite stock, the butt plate came off on the right aide drop at 
24 inches. This butt plate had been replaced to complete the accuracy te~t 
and was protruding 1/4 inch past the edge of the stock. 

On the light gray ADL stock, 3 1/2 inches of the right rail broke off the 
forend section on the left side drop at 48 inches. 

On the dark gray BDL stock, a large crack through the grip area, and a 
small crack at the forend tip (left side) was found after the completion of 
the drop test. 

On the wood stock, the stock cracked 1 1/4 inches on each side of the 
Trigger Guard, and 1 inch from the checkering to the bolt slot (at the tang 
behind the safe lever) and a piece behind the bolt slot broke out. 

The accuracy results are included in the appendix of this report. 
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TEST ARD MEASUKEMDT LAB TEST RESULTS 

REQUESTER: 
REPORT NO.: 
WRITTEN BY: 

F.H. SMITH 
862741 
F.L. SUPRY 

TESTER: TEST LAB DATE: 12/04/86 
WORK ORDER NO.: C-0605 

TEST TYPE: SYNTHETIC STOCKS - ACCURACY @ TEMPERATURE VARIATIONS & DROP TEST 

REASON FOR TEST : 

To determine the affect of temperature variations on the experimental 
synthetic stocks, using 100 yard accuracy as a test comparison. Also to check 
the stocks for breakages from temperature variation and drop testing. 

EQUIPMENT REQUIRED I 

Three experimental synthetic stocks (1 dark gray BDL, 1 light gray ADL, 
and 1 rynite BDL), 1 standard wood BDL stock, an oven, a freezer, 30.06 
Remington ammunition, an 85 durometer rubber mat, RP 9000 computer and 
digitizing tablet, and personnel. 

TEST PROCEDURE : 

Three, 5 shot group1, at 100 yards and at ambient temperature, were shot 
with each stock. The same action was uaed in each stock. Each stock, with an 
action assembled to it, was subject to 16 hours at -40 degrees F. The stocks 
were allowed to return to ambient temperature and the accuracy procedure was 
repeated. The stocks, with actions, were then subjected to 24 hours at +250 
degrees F. The stocks were allowed to return to ambient temperature and the 
accuracy procedure waa repeated. All the 100 yard targets were digitized and 
analyzed using the HP 9000 computer. After the accuracy teat was completed a 
drop teat was conducted. 

TEST RESULTS 1 

The Butt Plate came off the Rynite stock during the +250 degree F. bake. 
Also, On the rynite stock, the butt plate came off on the right side drop at 
24 inches. Thia butt plate had been replaced to complete the accuracy test 
and was protruding 1/4 inch past the edge of the stock. 

On the light gray ADL stock, 3 1/2 inches of the right rail broke off the 
forend section on the left aide drop at 48 inches. 

On the dark gray BDL stock, a large crack through the grip area, and a 
small crack at the forend tip (left side) was found after the completion of 
the drop teat. 

On the wood stock, the stock cracked l 1/4 inches on each side of the 
Trigger Guard, and 1 inch from the checkering to the bolt slot (at the tang 
behind the safe lever) and a piece behind the bolt slot broke out. 

The accuracy results are included in the appendix of this report. 
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CENTERFIRE PATTERNS .... 1 

POA 

21n ctr"'cle 

1 1 l'"I C 1r"'O1 • 

• 0 I='" Siil-IOTSii- s .. IN C :I FC 
1 i .... ca ~::i;,.., ci..-cle 
2 i I"\ - 2 
3 I l"'I - ~ 

~s- ~-liii&;l 

vs- 2.038 
Gs- 2.694 

PATTERN ti -SHOTS <BEST OF> !5 4 
MAX I MUM x 1. H!5 .!596 
MINIMUM x -1.676 -.276 
MAXIMUM '( 1 • 261il 1.22!5 
MINIMUM '( -.778 -.813 
CENTROID x -.460 -.040 
CENTROID '( -1.201 -1.172 
POFI TO CENTROID ; n • : 1. 291 1. 1 73 
MIN RADIUS .!!540 .!528 
MEFIN RADIUS-- 1. 86!5 • se1 
MAX RADIUS 1. 682 l. 2!56 
HORIZONTAL SPREAD 2.691 .961 
\IERTI CAL SPREAD 2.030 2.030 
EXTREME SPREAD 2.694 2.041 
NUMBER IN ONE INCH CIRCLE • 0 
NUMBER IN TWO INCH CIRCLE 2 
NUMBER I t1 THREE INCH CIRCLE "' 4 
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-.40!5 
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CENTERFIRE PATTERNS 

POA -

+ o~ !Dl-IOTSii- 5 

• IN CI~ 
1 ; .., 2 

2in - 3 
31n - ~ 

~s;- iii!.&iill 

vs- .995 
GS-= 2.613 

PATTERH I -SHOTS <BEST OF> 5 4 
MR)( I MUM x 1.293 .728 
MINIMUM x -1.318 -.995 
MA>< I MUM y .423 .435 
MINIMUM y -.572 -.467 
CENTROID x .581 .258 
CENTROID y -.901 -1. 906 
POA TO CEHTROID i n.1 1.072 1. 039 
MIH RADIUS .089 .147 
MEAN RADIUS .784 • 605 
f'IA>< RADIUS 1.368 1. 086 
HORIZOHTAL SPREAD 2. 611 1.723 
"+'CRTieAL !IPREAit- I .995 . 902 
EXTREME SPREAD 2.613 1.945 
HUMBER lH ONE INCH CIRCLE • 2 
HUMBER IN TWO IHCH CIRCLE • 3 
NUMBER IN THREE INCH CIRCLE • 5 
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CENTERFIRE PATTERNS 
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• IN CIR 
1i,., 1 

2in :3 

:31n "'"' ~ 

- liiil,. Sil 

3.039 
3. 12 9 

PATTERN 4t 

SHOTS <BEST OF> 
MAXIMUM x 
Ml HI MUM >< 
MAXIMUM y 

MIHil'IUM y 
CENTROID )( 

CENTROID y 

POFI TO CENTROID , n.: 
MIH RADIUS 
MEAN RADIUS 
MAX RADIUS 
HORIZONTAL SPREAD 
VERTICAL SPREAD 
EXTREME SPREAD 
t~UMEER IN ONE INCH 
t~UM:BER IN TWO INCH 
NUMBER IN THREE INCH 

CIRCLE 
CIRCLE 
CIRCLE 

-' 4 
.2:1e .290 

-. 611 -.578 
1. 701 .901 

-1.338 -.913 
• 775 .742 

-.56:1 -.990 
.959 1. 237 
.290 .285 
'3a .678 

1.706 1. 081 
.869 .869 

3.039 1. 814 
3.128 1. 990 
• 
• 3 
= 4 
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CENTROID * 

3 
.09e 

-.145 
.596 

-.586 
.935 

-.685 
1. 160 
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.243 
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CENTERFIRE PATTERNS .., l 

POA 

01rc1• 

lln 01role 

• 0 I="' 5il-lOT5i-

• IN CJ:R C; l"C 1 e 
1 ; . ,., 1 

2in - "t 

31n = 5 

l-4Si0- l • GI Siiliii 

vs ... l • 5 07 CENTROID * 
GS-= 2. 1 1 2 

PATTERN t -SHOTS <BEST OF~ s 4 
MAXIMUM x 1.888 .604 
MIHIMUM x -.8ee -.636 
MAXIMUM '( .!592 .363 
MINIMUM y -.91!5 -.213 
CENTROID x -1. 384 -1.636 
CEHTROID '( -.730 -.501 
POA TO CENTROID ; n.; l. !56!5 1. 711 
MIH RADIUS .353 .386 
MEAH RADIUS .782 .561 
MAX RADIUS 1.362 .670 
HORIZONTAL SPREAD 1. 896 1.240 
VERTICAL SPREAD 1.!507 .576 
EXTREME SPREAD 2.112 1. 240 
NUMBER IH OHE IHCH CIRCLE • 
HUMBER IH TWO IHCH CIRCLE • 4 
NUMBER IN THREE IHCH CIRCLE .. 5 
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.292 

-.271 
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V:$- :3. 7 6 1 

-4.076 

PATTERN • 

SHOTS <BEST OF> 
11AX I 11Ul1 )( 

11IHIMUM )( 

11AXIMUM y 
MINIMUM y 
CENTROID )( 

CENTROID y 
POA TO CEHTROID in.: 
MIN RADIUS 
MEAN RADIUS 
MAX RADIUS 
HORIZONTAL SPREAD 
VERTICAL SPREAD 
EXTREME SPREAD 
HUMBER lH OHE IHCH 
HUMBER IH TWO IHCH 
HUMBER IH THREE IHCH 

-:5 
1.848 

-1.87, 
2.3!5, 

-1.402 
-2.61' 
-1. 214 
2.886 

.824 
1. 482 
2.!594 
2.119 
3.761 
4.076 

CIRCLE • 
CIRCLE • 
CIRCLE • 

e 1 l"C le 

+ 

CENTROID * 

4 
• 778 

-.863 
l. 4:52 
-.813 

-2.30 
-1. 803 
2.,61 

.203 

.911 
1. 689 
1.633 
2.26!5 
2.!571 
e 
1 
3 . 
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CENTERFIRE PATTERNS 

PO~ 

+ 

c; r-c 1 c 

1 1 l"'I c 1 l"'Q l • 

'* o~ iiil-IOTiii- '!5 

• IN C:IR 
1 ; ,., 121 :31n c1rcle 

2;n l 
311"'1 ... 2 

~s- ~.t;l .... CENTROID * 
vs- :3.793 

GS- :3. 92'?' 

PATTERH I -SHOTS CBEST OF> s 4 
MAX I l'IUM x 1.S47 1. 621 
MIHIMUM x -1. 267 -1.193 
MAXIMUM '( 1.687 1.160 
MIHIMUM '( -2.186 -1. 434 
CENTROID )( -2.480 -2.55,4 
CEHTROID '( -3.698 -3.171 
POA TO CENTROID ;n.: 4.4S3 4.072 
MIH RADIUS .918 1. 211 
MEAN RADIUS l. 600 1. 403 
MAX RADIUS 2.127 1. 623 
HORIZOHTAL SPREAD 2.814 2.814 
VERTICAL SPREAD 3.793 2.5.,4 
EXTREME SPREAD 3.927 2.818 
NUMBER IH OHE IHCH CIRCLE • 0 
NUl'ISER IN TWO IHCH CIRCLE • 1 
NUMBER IN THREE INCH CIRCLE • 2 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

3 
1.496 

-1.498 
.S9S 

-1.047 
-2.339 
-3.SSS 

4.258 
1.047 
1. 3S1 
1.S29 
2.814 
1. 642 
2.818 

R2540453 



1e Oct l986 

CENTERFIRE PATTERNS .... l 

POA 

+ 

.... OF" Siii~OTs;- !!5 21n circle 

• IN CJ:R 
1i;1"'T'\ ~ 1ta--c 1 e 

2in - ... 
311"'1 - ~ 

~!iii- l _•ca~ 

vs- 1.602 
GS- 1.ee3 

PATTERN ti • 
SHOTS <JIEST OF) 5 4 
MAXIMUM x • 710 .632 
MINIMUM x -.4'4 -.572 
MAXIMUM y .568 • 309 
MINIMUM y -1. 034 -.482 
CENTROID x -1.477 -1. 399 
CENTROID y -3.419 -3.160 

DA 10 CEHfROID In.: !3.724 ;, . 456 
MIN RADIUS .514 .583 
MEAN RADIUS .754 .631 
MAX RADIUS 1. 080 • 69€ 
HORIZONTAL SPREAD 1. 204 1. 204 
VERTICAL SPREAD 1.602 .791 
EXTREME SPREAD 1. 883 1. 271 
NUMBER IN ONE INCH CIRCLE .. 0 
NUt1BEI' IN TWO ItKH CIRCLE 4 

1hf'(.(. ~ .s 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

3 
.654 

-.361 
• 406 

-.385 
-1.610 
-3.257 

3.633 
.361 
.540 
.759 

1. 015 
.791 

1. 235 

R2540454 



l0 Oct l9S6 

CENTERFIRE PATTERNS .... 2 

POA 

+ 

+ 01="' Siii~OT!ii- 5 • 
• IN CIR 

C;,., C; l""IC le 

1;,., - ~ 

2in i-;..a c:ir-c:le 

3 1 l"i - 4 

l-4S- l _ 2 Oil :ii 

vs- 3.089 
GS- 3.12196 

PFITTERH I -SHOTS <BEST OF> 5 
MAXIMUM x .733 
MIHlMUM x -.550 
MAXIMUM y 1.813 
Ml HI MUM y -1.275 
CENTROID x -.740 
CENTROID y -3.765 
POA TO CENTROID ; n.: 3.837 
MIH RADIUS .565 
MEAH RADIUS 1.007 
MAX RADIUS 1. 815 
HORIZOHTAL SPREAD 1.283 
VERTICAL SPREAD 3 HS 
EXTREME SPREAD I 3.096 
HUMBER IN ONE IHCH CIRCLE • 
HUMBER IH TWO INCH CIRCLE = 
HUMBER IN THREE rncH CIRCLE • 

4 
. 714 

-.569 
.677 

-.821 
-.721 

-4.219 
4.280 

.273 

.672 

.984 
1. 283 
1.49 
1. 611 

0 
3 
4· 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

3 
·• 755 

-.528 
.403 

-.328 
-.762 

-3.945 
4.018 

.399 

.596 

.856 
1.283 

1.369 

R2540455 



l0 Oct 1986 

CENTERFIRE PATTERNS 

POA 

• O~ 5m~OT5m- !S 

• IN C:IR 
1 ; ,., la 
2 ; ,.,1 \.r"I ~ ; re l e 

l.lii!S2 

2. 173 

2.221 

PATTERH • 

SHOTS <JEST OF> 
MAXIMUM x 
MINIMUM x 
MAX I MUM v 
MINIMUM v 
CENTROID x 
CENTROID y 
POA TO CENTROID in. 
MIN RADIUS 
MEAN RADIUS 
MAX RADIUS 
HORIZONTAL SPREAD 
VERTICAL SPREAD 
EXTREME SPREAD 
NUMBER IN ONE INC 
NUMBER IN TWO INCH 
NU MEIER IN THREE INCH 

-~ 
.728 

-.924 
l. 160 

-1.013 
-.989 

-3.681 
3.811 

.727 

.972 
1. 370 
1. 652 
2.173 
2.221 

CIRCLE • 
CIRCLE • 
CIRCLE .. 

+ 

4 
.706 

-.742 
.793 

-.723 
-1.171 
-3.971 

4.140 
.466 
.784 

1. 062 
1. 448 
1. ~16 
1. ~87 

0 
3 
5 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

3 
.856 

-.592 
.552 

-.454 
-1. 321 
-3.730 

3.957 
.526 
.715 

1. 019 
1. 448 
1. 006 
1. 587 

R2540456 



f)L-

l 4 Oct l986 

CENTERFIRE PATTERNS 

POR 

11n clrc1• 

+ 

+ 0 i:- !ml-IOT!m- s 

• IN CIR 
1 ; ..., 1 

2in - 2 
311"'1 - 4 

1-1s;;- l. 7Slil 

vs- 2.967 
GS- 3. 1. 39 

PATTERN t -SHOTS <BEST OF> !5 4 
l'IFIX I l'IUl'I x 1. eee .811 
l'IIHil'IUl'I )( -.7,8 -.842 
l'IAXIl'IUl'I y 1. 828 .728 
l'IIHil'IUM y -1. 139 -.682 
CENTROID )( 3.229 3.418 
CENTROID y 1. 316 .859 
POFI TO CENTROID ; n.: 3.487 3.52!5 
l'llH RADIUS .348 .148 
l'IEAH RADIUS 1. e9e .697 
l'IAX RADIUS 1. 979 1.089 
HORIZONTAL SPREAD 1. 758 1. 6!53 
VERTICAL SPREAD 2.967 1. 410 
EXTREl'IE SPREAD 3.139 1. 889 
HUMBER IH CHE IHCH CIRCLE • 1 
HUMBER IH TWO IHCH CIRCLE • 2 
HUMBER IN THREE INCH CIRCLE • 4 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

O(....t 

.... 1 

• 2tn C1 

CENTR 

3 
.837 

-.816 
• !591 

-.413 
3.392 
1.&!186 
3.!562 

.&!190 

.669 

.975 
1. 6!53 

.914 
1.889 

R2540457 



14 Oct 1966 

CENTERFIRE PATTERNS 

POA 

+ OS:- ii._.OTii- !!! 

+ IN C:IR 
1 ; ,., l2l 

2in - ::I 
311"'1 - ~ 

1-1s;- l • la .... 1 

vs- 1. SS 1 

GS- 2.2137 

PATTERN I • 
SHOTS <BEST OF> s 
MAXIMUM )( .601 
MINIMUM )( -1.248 
MAXIMUM y 1.816 
MlHil'IUM y -.675 
CENTROID )( 2.937 
CENTROID y I 1.824 
POA TO CENTROID in. I 3.110 
MIN RADIUS .533 
MEAN RADIUS .867 
l'IAX RADIUS 1.342 
HORIZONTAL SPREAD l. 841 
VERTICAL SPREAD 1. 691 
EXTREME SPRERD I 2.837 
HUMBER IN ONE INCH CIRCLE • 
HUMBER IN TWO IMCH CIRCLE • 
HUMBER IN THREE INCH CIRCLE • 

c:::; ,.. c::: 1 • 

+ 

4 
• 291 

-.243 
1. 144 
-.547 
3.247 

.896 
3.368 

.371 

.625 
1. 146 

.534 
1. 691 
1.719 
e 
3 
5· 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

~31n Cl 

CENTRO I 

3 
.314 

-.220 
. 152 

-.165 
3.224 

.514 
3.265 

• 894 
.239 
.348 
.534 
.31? 
.621 

R2540458 



BD 
14 Oct 1986 

CENTERFIRE FATTERNS 

• IN C::I~ 
1;,., 2 

Zin ~ 

3 ',... - !5 

l-4Sii- • liil ii IZI 

vs~ 1. 1. ~4 

c:s- 1. 3ee 

PATTERN t 

SHOTS <BEST OF> 
MAXIMUM x 
MINIMUM )( 

MAXIMUM y 
MIN Il1UM y 
CENTROID )( 

CENTROID 'I' 
POA TO CENTROID ; ,, . : 
MIN RADIUS 
MERH RADIUS 
MAX RADIUS 
HORIZONTAL SPREAD 
VERTICAL SPREAD 
EXTREME SPREAD I 

HUMBER lH OHE IHCH 
HUMBER IN TWO IHCH 
HUMBER lH THREE IHCH 

-5 4 
.512 .595 

-.388 -.225 
.5?6 .• oe 

-.5?8 -.434 
4.422 4.339 

.731 .587 
4.482 4.379 

.HS .170 

.517 .412 

.'64 • 771 

.a2e .e2e 
1.154 .924 
1.3ee 1.22e 

CIRCLE • 2 
CIRCLE • 5 
CIRCLE • 5 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

.... 3 

CENTROID * 

3 
.527 

-.293 
.345 

-.176 
4.407 

.732 
4.467 

.293 

.421 
0630 
.e2e 
.521 
• 968 

R2540459 



CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540460 



__ , . 
\.._ l 

\ 

Cat 
.,,... ___ _ 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

( 

...... 

R2540461 



F ~~ (t(.~~ ~IJ L- tt: 3 
~ ~,,.~---...... 400 f 

e-r Dfdu-·---

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

Marbma . .._ __ 

R2540462 



CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540463 



CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

R2540464 



) (c3) 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540465 



. t • 

, 

A--~·r, 
v·· 
. ·. - . . ,.....,_ __ ·. 

f "'' 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

1=: ~~~ AOL. 

tt l -'lr..:io'iill~-.......... 

R2540466 



·. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540467 



Ille 1114lfe.__ __ CM· 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540468 



CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540469 



. --~·, 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

R2540470 



" • 
1 
i 
I 
~ -

0 

f 

r 
I: • .. 
C" 
a • 

[ 
~ 

I 

~ 
.... 

I) 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

~------~~---~-

I 

it-~-
!\.-~ 

(~ ,,-v--·~ -
- I 

' 

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

R t 
0 
a 
"b 

(/) 

d-
(') 

~ 
& 

R2540471 



c 
2 l Oct 1985 

CENTERFIRE ~ATTERNS .... 1 

POA 

lin cir-cle 

+ O i:- Sil-IOTSi- 5 

41=. IN C~R 
1 ; .., 1 

2in - :3 
31n - ~ 

~!iii- l - !iiil&ii!S 

vs- 1 - ~ 32 
GS- 2.294 

PATTERN I -SHOTS <BEST OF> !I 
MAXIMUM x .849 
MINIMUM x -1.116 
MAXIMUM y .883 
MINIMUM y - • :549 
CENTROID x -.886 
CENTROID y -1.!147 
POR TO CENTROID in. t 1.547 
l'tJR RADIUS I • 181 
MERH RADIUS .831 
MAX.RADIUS 1.2e2 
HORIZONTAL SPREAD 1. 96!1 
VERTICAL SPREAD 1. 432 
EXTREME SPREAD 2.294 
NUMBER IN OHE IHCH CIRCLE • 
HUMBER IH TWO IHCH CIRCLE • 
HUMBER IN THREE IHCH CIRCLE • 

4 
.570 

-.ee7 
.772 

-.669 
.273 

-1. 436 
1.462 

.245 

.698 
1. 943 
1.377 
1.432 
1. 922 

1 
3 
5 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

2in cir-cle 

* 

3 
.728 

-.649 
.322 

-.403 
.11~ 

-1.693 
1. 697 

.332 

.699 

.764 
1. 377 

.725 
1.459 

11.DL, 

R2540472 



21 Oct 1986 

CENTERFIRE PATTERNS .... 2 

POA 

1 1 n c 1 re 1 • 

• 01="" !iiiil-40TSii- 5 

4t: IN C:C~ 

1 ; ,., 2 

2in :s 
31n ,. :s 
1-1s;- • !ii L 4 

vs• 1. :590 
GS a 1. :599 

PATTERN I • 
SHOTS <BEST OF> ' "' MAX I l'IUM x .316 .352 
MINIMUM x -.S98 -.561 
MAXIl'IUM y .ees • 342 
MINIMUM y -.793 -.592 
CENTROID x .395 .358 
CENTROID y -1. 188 -1.389 
POA TO CENTROID ; n. = 1.252 1. 435 
MIN RADIUS • 124 .328 
MEAN RADIUS • !5!54 .488 
MAX RADIUS .e1e .6!57 
HORIZONTAL SPREAD .914 .914 
VERTICAL SPREAD 1. !599 . 934 
EXTREME SPREAD 1.!599 1. 162 
HUMBER 1H OHE IHCH CIRCLE • 2 
NUMBER IH TWO IHCH CIRCLE • 5 
HUMBER IH THREE IHCH CIRCLE .. 5 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

2tn circle 

~:;;i;,.., c;l"'c=le 

CENTROID * 

3 
.396 

-.518 
.14S 

-.265 
.31S 

-1. 192 
1.233 

.172 
• 396 
.!538 
.914 
.410 

1.ee2 

R2540473 



2 l Oct l9SS 

POA 

L1n Oll"'Ole 

• o~ Siiil-IOTiii- !5 

* IN CJ:R 
1 ; ,., l 

2in - :3 
31n - 3 

l-l!iii- --~CZ31 

vs- cL 1 1 e 
GS- 3.277 

PFITTERH t -SHOTS <BEST OF> s 4 
MAXIMUM x 1.364 .976 
l'IIHIMUM x -1.137 -.796 
l'IFIX Il'IUM y • 951 .636 
l'IIHil'IUl'I y -1.167 -.930 
CENTROID x .859 -.283 
CENTROID y -s. 168 -1.,05 
POR TO CENTROID ; n.: 1. 169 1. ,33 
l'IIN RFIDIUS .434 .465 
l'IERN RFIDIUS 1. 023 .834 
MRX RFIDIUS 1.663 1.224 
HORIZONTAL SPREFID 2.501 1. 772 
\IERTI CFIL SPREFID 2. 116 1.566 
EXTREME SPREFID 3. 277 1.926 
HUMBER IN ONE INCH CIRCLE • 1 
1-!UMBEi( lH TWO IHCH CIRCLE • 3 
NUMBER IN THREE INCH CIRCLE I: 3 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

* 3 

21n c1rol• 

c: i re 1 e 

CENTROID * 

3 
.711 

-.417 
.326 

-.481 
-.017 

-1. 095 
1. 095 

.333 
• 573 
.859 

1. 128 
.807 

1. 387 

R2540474 



21 Oct l986 

CENTER~IRE PATTERNS 

POA 

li,.., C::iP"'C::1• 

'*' 0 ~ Siil-IOTSii- !!5 

• IN C:CR 
1 i ,., C2I 

2in - 3 CENTROID * 
31n - 3 

PATTERH I • 
SHOTS <BEST OF> ' 4 
11A><IMUM )( 1.243 .709 
11IHIMUM )( -1.126 -.81, 
11AXIMUl1 y 1.eo .747 
11IHIMUM y -.998 -.736 
CEHTROID )( -1.462 -1. 773 
CEHTROID y .428 .166 
POA TO CENTROID in, I 1. ,23 1. 781 
11IH RADIUS .,1e .592 
11EAH RADIUS i. e15 .841 
11AX RADIUS 1. 626 1. 099 
HORIZONTAL SPREAD 2.369 1~524 
VERTICAL SPREAD 2.047 1.483 
EXTREME SPREAD 3. 131 2.014 
NUMBER IN ONE INCH CIRCLE 0 
I< UMBER P< TWO INCH CIRCLE 3 
NUMBER I ~< THREE INCH CIRCLE = 3 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

3 
.437 

-.284 
·'02 

-.837 
-1.,e1 

• 411 
1. 556 

.524 

.653' 

.984 

.721 
1.339 
1. 377 

R2540475 



- 4'c" /:: 

2 l Oct l986 

CENTERFIRE PATTERNS .... 5 

POR 

• OF'" 5i91-40T!ii0- ~ 

• IN C:IR 

1 ; ,., "' 
2in l 
31n • 3 

PATTERH II 

.i. ?;;;a 

a.es? 
a.et'~ 

SHOTS <BEST OF> 
MAXIMUM x 
MINIMUM x 
l'IAXIMUl'I y 

• 

~31n 01rol• 

CENTROID * 

-5 4 3 
1.688 .801 .764 

-i. eee - • 1558 -.695 
1. 299 1. 318 .892 

MIHIMUl'I '( -1. 568 -1.549 -1.204 
CENTROID x -.see 
CENTROID v .'428 
POA TO CENTROID in. .664 
MIN RADIUS • 977 
l'IEAH RADIUS 1.398 
l'IAX RADIUS 1.695!1 
HORIZONTAL SPREAD 2.768 
llERTICAL SPREAD 2.867 

EXTREME SPREAD 2.877 
HUMBER IH ONE INCH CIRCLE • 
HUMBER IH TWO INCH CIRCLE • 
HUMBER lH THREE INCH CIRCLE • 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

-.930 
.409 

1.0115 
.952 

1.261 
1.553 
1.459 
2.867 

2.968 
0 
1 
3 

-.893 
.925 

1.286 
.ee5 

1. 020 
1.395!1 
1. '4159 
2.006 

2.171 

R2540476 



2 l Oct l986 

CENTERFIRE FATTERNS .... 6 

POA 

1 1 n c 1 re 1 • 

._ 0 F'" Siiil-IOTSiii- S 

• ·IN C:IFC 
li,., 2 

Zin - ~ 

3 t n - ~ 

1-t!ii- l - Iii ... !5 

vs­
GiS-

1.394 
l.sse 

PATTERH t -SHOTS <BEST OF> 5 
l'IRX I "UM )( .627 
1'11 HI t1UM )( -1.118 
t1AX I t1Ul'I v ,958 
"IHJl'IUl'I '( -.436 
CEHTROID x .e22 
CEHTROID '( -1. 093 
POFI TO CEHTROID ;n.: 1.194 
l'IIH RADIUS .157 
MEFIH RF!DJUS • 601 
MAX RADIUS 1. 398 
HORIZOHTAL SPREAD 1. 645 
VERTICAL SPREAD 1. 394 
EXTREME SPREAD 1.990 
HUMBER IN ONE IHCH CIRCLE • 
NUMBER IN TWO IHCH CIRCLE • 
NUMBER IN THREE INCH CIRCLE .. 

4 
.373 

-.259 
.228 

-.196 
.276 

-1.333 
1.361 

.214 

.295 

.381 
• 632 
.424 
.659 
2 
4 
5 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

21n C11"'C1& 

CENTROID * 

3 
.209 

-.135 
.254 

-.170 
.152 

-1. 359 
1. 367 
.159 
.231 
• 269 
.344 
.424 
.519 

R2540477 



21 Oct 1986 

CENTERFIRE PATTERNS 

POA 

lir""I cil"cle 

+ OF"' Sii~OTSii- S 

• IN CJ:R 
1 i .., 1 

C?in a 
31n - :5 

1-15ii- _ 7 a Iii 

vs- 2.329 
<as- 2.407 

PATTERH I 

SHOTS <BEST OF> 
MAXIMUM )( 

MIHil'IUl'I x 
MAXIMUM '( 

MINIMUM '( 

CENTROID )( 

CENTROID '( 

POA TO CENTROID in, I 
MlH RADIUS 
MEAN RADIUS 
MAX RADIUS 
HORIZOHTAL SPREAD 
VERTICAL SPREAD 
EXTREME SPREAD 
HUMBER IN ONE INCH 
NUMBER IN TWO INCH 
NUMBER IN THREE INCH 

CIRCLE 
CIRCLE 
CIRCLE 

-:5 
• 416 

-.372 
1.137 

-1. 192 
1.111 

-1.961 
2.254 

.279 

.944 
l. 249 
.788 

2.329 
2.407 
• 
• ... 

+ 

4 
.323 

-.332 
• 838 

-1. 181 
1. 204 

-1. 662 
2.053 

.553 

.856 
1. 182 

.655 
2,019 
2.023 

l 
2 
s 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

3 
.173 

-.22:5 
1. 188 
-.919 
1. 997 

-1. 924 
2.214 

.288 
• 774 

1. 113 
.398 

2.019 
2.023 

R2540478 



21 Oct l986 

CENTER~IRE PATTERNS 

POA 

• 
11n Cll"'Ole 

+ 

+ 0 F"' ml-IOT• - !!5 f""~""'--/ 

• IN CIR 
l ; ,., 1 

2;n - 2 

3fn - 3 

1-159- .... :iii!Sill 

vs- 2.905 
GS- :S.126 

PATTERH t -SHOTS (BEST OF> s 4 
MAX l MUM )( 2.273 1.992 
11IHIMUl'I )( -2.a1a -1.450 
MAX l l'IUM y ,998 .547 
MIHIMUl'I y -1.807 -.622 
CENTROID )( l. 345 • 777 
CENTROID v -2.263 -1.812 
POA TO CENTROID in.: 2,633 l. 971 
MIN RADIUS .20s .362 
MEAN RADIUS 1. 408 ,961 
MAX RADIUS 2.904 1. 549 
HORIZONTAL SPREAD 4.291 2.532 
VERTICAL SPREAD 2.805 1. 169 
EXTREME SPREAD 5.126 2.535 
HUMBER IH OHE HICH CIRCLE • 1 
NUMBER IH TWO IHCH CIRCLE • 2 
HUMBER IN THREE INCH CIRCLE = 3 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

.... 8 

21n 011"'c1e 

c:ir-c:I• 
• 

3 
• 599 

-.571 
.609 

-.440 
1. 268 

-1.994 
2.359 

.441 

.630 

.854 
1. 170 
1. 049 
1. 405 

R2540479 



21 Oct 1986 

CENTER~IRE PATTERNS 

POR 

+ 0 ~ !iiil-IOT!iii- !5 
1 1 ,., C 1r"'C1 e 

• IN C::I~ 
1 ; ,., ~ 

• 2in - l 
31n - e 
l-45i- :ii - !5 :ii !5 

vs- 1.ss1 
c:s- 3.~60 

PATTERN I -SHOTS <BEST OF> ! 
l"IA><Il'IUl"I x 1. 881 
l"IIHil'IUl'I x -1.734 
l'IAXIl'IUM v .!8! 
l'IIHil'IUl'I v -1.1!6 
CENTROID x I .842 
CENTROID v I -2.836 
POA TO CENTROID in. I 2.9!8 
11IH RADIUS .!19 
MEAN RADIUS 1.428 
l"IA)( RADIUS 1.828 
HORIZONTAL SPREAD 3.!3! 
VERTICAL SPREAD 1. "1 
EXTREl"IE SPREAD I 3.!68 
HUMID IM ONE INCH CIRCLE • 
HUMBER IM TWO INCH CIRCLE • 
HUMBER IH THREE INCH CIRCLE • 

+ 

4 
1.688 

-1. 283 
.!83 

-1.879 
• 391 

-2.913 
2.948 

• 816 
1. 269 
1. 936 
2.891 
l. 661 
3.87'4 
e 
1 
2 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

21n e1rcle 

• 

3 
1.1ee 

-1.323 
.!72 

-1.B,9 
.819 

-2.983 
3.816 

.!89 
1.28' 
1.686 
2.!83 
1.661 
2.974 

R2540480 



Z l Oct 1986 

CENTER~IRE ~ATTERNS 

POA 

• IN CIR 
1 ; " 1 

2in - :s 
3tn = :s 
1-1•- l - !5&;;1 

vs- l.42~ 

GS- l.S:S? 

PATTERN I -SHOTS <BEST OF> 5 
"AXIl'IUl'I )( .848 
l'tIHil'IUl'I )( -.?28 
l'IAX I 11Ul1 'f .?28 
11IHI11Ul1 'f -.697 
CENTROID x -.126 
CENTROID 'f -.599 
POA TO CENTROID in. .612 
11IH RADIUS .364 
l'IEAH RADIUS • 712 
f'IAX RADIUS .955 
HORIZONTAL SPREAD 1. 568 
l/ERTI CAL SPREAD 1.425 

EXTREME SPREAD 1.657 
HUMBER IH ONE INCH CIRCLE • 
HUMBER IH TWO INCH CIRCLE a 

HUMBER IH THREE INCH CIRCLE E 

4 
.352 

-.518 
.615 

-.e1e 
-.336 
-.486 

.SH 

.363 

.599 

.887 

.see 
1.425 

1. :1e 1 
1 
5 
5 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

I 

.... 10 

CENTROID * 

3 
.325 

-.!55 
.451 

-.685 
-.299 
-.6'1 

• 752 
• 596 
.599 
• 687 
.see 

1.856 

1.163 

R2540481 



21 Oct l986 

CENTER~IR~ PRTT~RNS .... 1 1 

in 

• OS:- 5ii 1-40 "T'Si - ~ 

• IN Cl:R 
1 ; ... - 1 
2in - ~ 

31n - :5 

H!iiii- 1.7&4 

vs- 1.326 
Gs- 1.?84 

PATTERH t -SHOTS <BEST OF> s 4 
PH:U< I PIUl'I )( l. 86!5 .231!1 
l'IIHil'IUl'I )( -. 719 -.4S3 
l'IAXIl'IUl'I '( .494 .S22 
l'IIHil'IUl'I '( -.832 -.81!14 
CENTROID )( -.832 -1.098 
CENTROID '( .128 • 1ee 
POA TO CENTROID in. s .842 1.193 
l'IIH RADIUS .169 .17S 
MEAN RADIUS .664 .596 
l'IAX RADIUS 1. 871 .836 
HORIZONTAL SPREAD 1.784 .683 
VERTICAL SPREAD 1. 326 1.326 
EXTREl'IE SPREAD s 1.784 1.333 
NUMBER IH ONE INCH CIRCLE • 1 
HUMBER IN TWO INCH CIRCLE • 4 
HUMBER IN THREE INCH CIRCLE • 5 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

CENTROID * 

3 
.21!19 

-.376 
.2S4 

-.1S3 
-1.17!5 

.368 
1. 231 

.2!59 
• 318 
• 391!1 
.s8s 
.497 
.650 

R2540482 



2 l Oct 1986 

CENTER~IRE ·~RTTERNS .... 12 

POA 

+ OF" Siif-fOTSii- 9 

• IN C:IR 
l ; ,., 3 

2;n - 3 
31n - ~ 

I-IS- :iii - l 24 

vs- 1.36121 
GS- 2. "442 

PFITTERH t .. 
SHOTS <BEST OF> s 
l'IAX I l'IUl'I x ..... 
l'llNil'IUl'I )( -1. 284 
l'IRXll'IUl't 'f .384 
l'IIHil'IUM 'f -.976 
CENTROID x -.426 
CENTROID '( -1.187 
POA TO CENTROID in. 1.1'7 
l'IIN RADIUS .48' 
l'IEAH RADIUS ,779 
l'tAX RADIUS 1. 384 
HORIZOHTRL SPREAD 2.124 
YERTICRL SPREAI> 1,3H 
E><TREl'IE SPREAD 2.442 
NUl'llER IH OHE INCH CIRCLE • 
NUl'IBER IN TWO INCH CIRCLE • 
NUl'IBER IN THREE INCH CIRCLE • 

4 
.S19 

-.572 
• 441 

-.919 
-.185 

-1.144 
1.10 

.158 
• S7i' 

1.856 
1.191 
1. 368 
1.744 

3 
3 
'5 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

CENTROID * 

3 
.28'5 

-.399 
• 134 

-.19S 
-.278 
-.837 

.882 

.138 

.299 

.421 

.684 

.329 
• 7'59 

R2540483 


