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L Introduction
In mid 1997 the foundation was laid for what would ;vcnmally become ‘the
Remington Sportsman Model 710 project. Remington’s marketing department conve'ycd.
they wanted a bq}t action rifle to be positioned @5 an cconomy priced centerfire rifle. .
Offering anly the basic features and low manufacturing cost being the major goal. The

fdllowing is marketing’s specification list for the Sportsman Model 710;

. Y
s Boltaction - short & long action (including magnums) 8y, ;g;l
» Standard barrels lengths (22" - 24") L G Was
» Synthetic stock with recoil pad & swivel studs d?"* W -'E;;ﬂ* _5}"-\_‘3_'593!'-“"
+  Wood stock may be added in the future based on uwesﬁndtj‘:t, & sto“c%cos_‘}i" T
» Floor-plate or detachable box magazine (lqwcst cosQ *T,é,, ST
* Reasonable bolt action grade tngger (c;gsmp e to’ wmpem,we prodﬂcts)
+ Inexpensive metal finish (umform‘:W:(houl i “‘ A? k-
+ Inexpensive adjustable $1§h{§ optfqna‘ = St
» Accepts aﬁcr—markct,gcbpc bﬁs;:s Qfﬁscs not mcludcd with gun)
+ MSP $229 @pn-magb*am synth?;ncL e i
* NSP§If8 Knon- n}p um syn éhc)
. 'Imhgef %lgf 459 no!k synthetic)
o T et m ufacturmg coskf§103 (non-magnum synthetic)”
s B, na%. s*g
--§ Presenteg n thxs documecnt arc two conccpt bolt action rifles which mect and; in
iy w
mﬁmy cases, exceed these criteria. During the evolution of these concepts it was
important to define a backbone wpon which any number of bolt action products could
grow. This backbone was derived from the three compoenents of a bolt action rifle which
rarely, if ever, deviate in Function from rifle to rifle: the fire contro), the bolt, and the
barrel. In theory, the configuration of the three components described in this document
render the receiver nothing more than a tube upon which to hang the fire control and
locate the barrel. All strength and safcty issues are being addressed by the bolt and barfel
Remington Arms Co. Inc.
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@ Interaction.

Remington. They also have the potential to: reduce inventory, accommodate a build to -

e

order, environment, and implement proprietary new technology which could dcﬁmiwely

,C_fi" _, *.};z.‘ _n‘.\ _,.9
it w4y
Remington Arms Co. Incﬂ*‘h@% cb;xtracted vnth the lg‘)‘asntute of Advanced
2 s
Manufacturing Scwnqqgg InfL to’i:pnduct gz tcc;@,cﬁf-scarch for cost-effective candidale
' B
processes fof\gkgllégmagxﬁfactunng a?f ’ﬁ'vtann components, as they ‘apply to the M710
35 C..
-:"ﬁm ’th pnc}uﬁlapa:y report was submitted December 12, 1997, The areas of high
N & ,4 gl
g sk AL
_.;g%’.zlii::svu ;Ef spcug§ machxmng, forging, semi- sohd forming, and assembly
.f{r ‘\? } ' 7' -
AL
s 8
e K
et

February 1998

technologies look
S aﬁicularly interesting. The report gave overviews of several machining processes, but
was not specific enough to draw any conclusions. The final report is due the first week of

III. Receivers
A, Inyesiment Cast

The primary manufacturing goals for the MT10 receiver are low cost and o

Remington Anms Co. Inc

include as many features as possible without incurring extra cost, The investment cast
Confidential

Concept one is built around an investment cast receiver, while concept two is founded on

an extruded tube receiver. Implementation of either receiver type would be a first for

An enormous array of oplions is then available with respect lo styling,
function, and marketing target audience

The primary difference between the two rifle concepts is the method in which the

receiver (the most machining intensive component of Remington’s M700) is made
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:;5.1')_2_‘: z g;l ‘l‘;:.l JL
- ‘y StOCk.rCO% $'i 53 Mor a difference of $1.53. A savings of $153,000 a year if 100,000
LA Y
zg ‘ﬁ;,, un;}ﬁé*'are sold Similarly, two piece stock wood blanks tend to be cheaper than their
RE W
ki) g
é{"}%é%ﬁ;’( single piece counter parts. This is due to the fact the frequency of knots is lower the

receiver shown in Figures 1, 2, and 3 was designed with such criteria in mind. The near

net shape parts which investment casting renders eliminates many of the preliminary
shaping cuts currently done on the M700 receiver. It also adds the ability to use the mold
for casting receivers from alternate materials as they become available.

The flat panel design of the receiver (such as seen in many cbnttmporary sholgun
receivers) was chosen to incrcasc receiver stifluess, utilize cheaper two piece stocks, and

inclusion of a rigid magazine guidance system. The flat panel receiver design has been :},
12

0

«/! -.f,si
utilized very rarely in bolt action rifles. This unique shape provides recggcr stifﬁaess '-f'}s.' s _.5 "
G 4 i
g :._5 ‘} j—
which can not be found in conventional cylindrical dcngns '}’th thqarecmé}g’s fiy "‘;?
i ?ﬁ Z
dimensions stretching the full height of the gun thc OGikyfs:ntlobal sing epxccc Jk can
‘»Ltf ;‘ 5 i
be replaced with a less capital mtensxvc two p_xecc stack.” For }ﬁbﬂﬁe slocks the molds are
5 ! ‘ ‘-;:2‘ (}h I
much smaller, i.e. much ea,qer tmhandlc arhd rdqumpg“sma!ler less expensive presscs in
Y R L et
e .Qr- ':-:‘ =m"','»-
which to opex;atc 'Eor coxgpam%on,z{he R@Jungton M100 synthetic butt stock costs $3.20,
1,‘% r‘/'ﬂ '5. L\. }'

whﬂc%ﬁ&,{orc é‘nd m*<$2 96, for 3 total of $6.16. The single piece M700 ADL synthetic

smaller the section of wood, i, less.rejected blanks. The two piece stock also supplies

the opportunity for a part reduction. The recoil lug found in the M700, and other

conventional bolt action rifles is rendered obsolete. Finally, the flat panel receiver and
two piece stock design provides a unique cosmetic look which would be very

distinguishable on the shelf of any gun store.

Remington Ams Co. Inc.
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As secn in Figurc 3, the investment cast receiver allows. for a potentially less
expensive approach to sttaching the barrel to the receiver, The threading operations on
the barrel and the receiver are eliminated. The barrel is instead attached via the clamping
action of the cross screws. This method of beirel attachment has been practiced for many
years by Sauer, and is thought to be reliable and accuréte. This also facilitates barrel

| interchangeability, with respect to a group of calibers supported by the bolt supplicd with

the gun. A significant step towards the cost-effective build to order method of

3
i b,
manufacturing not presently incorporated in the gun industry. Y i ;
AR T
B. Extruded Tube Design r%L 5{ ek
[

£
When compared as a whole, convammnal b@lg,\;\xchonmewe[s are et;seﬁbally

: ;\5-‘ -;

tc Lh!:,need for the bolt key broaching
..-.;:93 ;,‘.. Y
AR

operation. Thls mms thg ret;gvev mlo (&L\(hlck walled fube. This tube can be readily
»\ ﬁl ;ﬁ« £ d"f
obtan“fdﬁ,\f;om ‘é" pr()pcss know‘x\} as extrusion. Extruded blanks (scamlcss blanks) have

.:L:fﬁl-rk,“’ a—‘ ‘__y‘i’ u.- ,L
L ,
f,’f rcceqﬂy {iveen adqpted n Remxngton s process for making shotgun barrels. Adapting this

i}
17@7\‘ cxtqﬁ%cd blank approach (v receiver design, coupled with high speed machining, could
wFL )SFI

-«"1,

eastly make receiver production more cost effgctive. The receiver shown in Figures 4 and
5 show one such possible receiver. |

Elimination of the broaching operation in the receiver should have a substantial
impact on the financials of this concept rifle. Broaching tools have a lead time of 16
weeks and arc approximately 33,000 apiece, Replacing this operation with a drill and

reaming operation should reduce tool cost and increase through put. Figure 6 depicts

Remington Arms Co. Inc.
Confidential 4
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EERLET L
"-',wa ,{( i

ih, :.,ﬁ}" ' 1V.  Fire Control

how the interior geometry of an extruded tube 1cceiver could be obtained by a step drill
and ream operation.

Cosmetically this receiver design is very conventional (modeled after the
Remington M788) and should be palatable to the traditionalist. This cylindrical design
facilitates the use of a single piece stock, but also requires the integration of a recoil -lug.
Using the approach of embedding the recoil lug in the stock, and implementation of
bedding compound as adhesive could provide the customer with the impression each 3,

barreled action is custom fit, The use of bedding compound in Remington, M70

- S8R G H e
3 b IR 17
was proven to reduce five shot group size by .3 inches (thh a 90%¢nnﬁdemzﬂ mteg ) . N
% %o

in the 30-06 caliber. The receivers mating cut for the réml] Iug’ aan be scien in Fl%uré'S
» ?

s in mégccéwer wﬂt bc requued In addition, these

:25- i ):I:‘-‘f"
‘l~ -!1’
threads will a}so h@vc to l%c u‘fm:d “Elhis. ke thc nature the mating system between the
L 2o
;"l ’,Fo y‘v‘« -": f <o

bolt anij’bggel dcscr{bcd in the’ subs:equcnt sections. This method of attachment is very

,l

A, Evolution of the 6-Bar and 4X4 Fire controls

The first component in the backbone of these two concept xifles is-the fire control.
The M710’s fire control is the evolutionary sibling of the linkage fire controls developed
in the M700 improvements program. The 6-Bar and 4X4 were prototype linkage fire
(;qntrols dqv;loped on lhc_ prineipals of reduced tolerance sensitivity. ease of manufacture,

and superior performance. The 4x4 showed the most potential for success after having a

Remington Arms Co, Inc.
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dry eycle life in cxcess of 100,000 cycles, passing all SAAMI safcty standards, and being
comprised mainly of stamped and powder metal parts. 1t should also be noted that these
results were obtained from preliminary testing, not the engineering evaluation test, nor

design acceptance test,

The reasoning behind a linked fire contro! being considered is mainly the inberent

advantages associated with such a mechanism. By elmnating the contact surfaces

between the sear and the trigger, and replacing them with a toggle system, one dxspcrscs :‘

A3

with such issues as surface quality and perpendicularity. Connecting’ thccmggcre'io thc w?l 83
R 2, T

sear via a series of links also ensures that if the trigger is forward,ﬁﬁ %ear is itp, Lastbut $h~
) B

L

lm!{e;i.,ﬁ (IQDU‘OIS'.

production fire control of the Rcmm lon*Mong,ZIOO Oﬁ?nfighought to be the best

.,._ )‘ o \,.‘.“ 7:!

7t

RIS

&

4

137 B

fs superibr
%

0 the

-t
(o]

not least, the feel and crispness of the prototyped

‘l_? rr .Qh' \\
The 4,X4 a&d 6- Bgr bqth hgi.ve lm}atxons though The intricate nature of the 6-
N Bt R W
ar s%”iﬁs mafc‘é 1t 3dnsmve to aSScmbly proccdures It also suffers from the highest part

"J*”;,l‘ E} i 1,

E |

o } ya;g&l and strcamlmcd design, zolerance issues have been identified with the safety and

5 @R

kE 3

‘ij‘;cw;gsfi‘ system retun. The M710 fire control addresses all these issues, while adding features
Gptet

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

One of the most unique aspects of the M710 fire control is its inclusion of a

tolerance inscnsitive system return.  First conceived by David Findlay for use in

conventiona] fire controls, and later adapted for use in linked fire controls by the author, a

Remington Amms Co. Inc,
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system return mechanically resets the fire control to the cocked position every time the

bolt is cycled. The safety system also performs the same task every time it is cycled.
Couple these things with only .010 inch of the frigger 1o fire the mechanism, and an
expected cycle life of 100,000 plus rounds, the M710 fire control has the potential to be
the best performing mechanical fire control the bolt action market has ever seen. For a
detailed explanation of the workings of linkage fire controls and the M710 fite control sce

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

iy
are based on data obtained from 6-Bar and 4X4 testing; dynamic and kim'matic aiwd {
v:"r; ’:‘ B

B. Trigger Housing

receiver of conccﬁj onc l ndiatscff to aﬂggcr assembly mncorporating a trigger gnard.
W ‘E{" -~ z; x'*?‘v’“
Not u‘tq,’}gp thc &yn é‘uc and akininum trigger housings used in the Remington 8§70 and
oy _é‘\l ,17-: "“ xg* o,’
.g., r
fi;’e 118§,shc?tg1ms }&More readily known as the common fire control. This type of housing

'a‘) haagﬂ: advunldgc of being modular, which makes disassembling the pun fur cleuning and
general maintenance much easier. Unfortunately, this concept has not yet been modeled
and a rendering Is unavailable.

Figure 7, depicts a viable candidate for the extruded receiver’s trigger housing.
This type of housing consists of one MIM or die-cast side plate, which retains all the
parts (Figure 7), and ar simple stamped counterpart acling as a cover. This is the most
common style of trigger housing used in bolt action rifles. The Remington Model 700
uses & very similar type.

Remington Arms Co. Inc.
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C. Safety
The safety shown in Figures 7 and 8 is a three-position tang safety. The first

position is the fire position; the state in which the firearm can be discharged and the bolt
cycled. The second position is the safe position, the firearm will not discharge but the
bolt can be cycled. The third position is the safe and bolt lock position. In this position
the safety miechanism of position two is engaged, and the bolt is rendered immobile. This

type of safety has features not presently available in the Remington M700, and could be 4,

construed as an jmprovement over that rifle. -

Thcrc arc two possible safety configurations for the commem ﬁrc (fpplrotfé(’yl'

S 0 &

ey

,,

housing. The first is the tang safety just descnbed ’Ihgg;con%ﬁs a cro% bolt st:?,]c%afety

cross bolt approach reqmrcs fo pr parts 3;1d’,WOqu bg, eﬁswr to asscmblc than its tang

lv{ ‘ng‘Hk

~:?55 4;— i

safety counter, parg Jfo thc au{hors-best lgﬁbwlcdgc the cross bolt is not presently used in

P\ 1 ?"’* 'Ta:: St"i e

any cm‘i?g.ntmn&l be’ﬁ action nﬂcs on the market today, This poses certain risks with
_,21 rr U r be] .. ,,>
it

5 Y

resp?pt ‘t?b acc?;iféhcc %y the gun community. Aesthetic issues would also have to be

__’ '1_:, ’l
(ii \1‘}?!} ad)g!{,;é&sed. The cross bolt design is not applicable to the lrigger housing ia Figures 7 and
i g e

f"'- _:ﬁv; 8

s

D. Tolerances

One of the biggest obstacles facing manufacturing during the building of a
product is the tolerances associated with each part. The M710 fire control is designed to
make those tolerances as large as possible. This is achieved by strategic placement of
pivot locations and the use of set screws in key locations. Each pivot is optimized for

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

Remington Arms Co. Inc,
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Sct screws were placed in the trigger, toggler, and firing pin head to address tolerances
associated with distance past toggle, safety engagement, and contact arca between the

sear and firing pin head. In this respect the M710 fire control should be more robust than
the Remington M700's.

E. Status

The M710 fire control has entered the fina! stages of preliminary design.- All the

parts have been modeled and are presently being detailed. Extensive kinematic analysis B

has been completed on Working Model and conﬁnnann of the kmematxc rcsu!l};t‘has 3
2 > ‘F Q)
S “ el 4; Ve el

begun on Adams. The M710 fire contro} has been designed to opf,:t(te on ag{{cmlpgto& S’ - L

M700 stave housing. This fire control asscmbly ﬂg,ll art%‘c.h to mm ﬁmc:f,zprwm a
‘: . 3

t"‘ \" J u,‘

Boﬂ Assembly

By 2097

fsia

"*f-. ¥,

‘1; Thc pr&io}cdggolt assembly for the M710 utilizes a unidiameter approach to the

exlaéﬂal geometry The entire assembly, minus the handle has the same outside
dxametcr. This can best be seen in Figure 10. The main advantage of this is the
elimination of the broaching operation needed to cut the bolt key. The bolt key can then
be constructed by a drill and ream obcration. This should be less costly and possibly be
faster than broaching. Bolts of similar design are currenily implemented in a few high

end European bolt actions.

Remington Arms Co. Inc.
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B. Intepration of the Bolt Handle and Bolt Bedy.

Mbre cost eﬁ”cctive ways of pmdﬁcing a bolt handic has long since been a goal of
Remington manufacturing. The recent evolutionary advancements in investment casting ‘
‘and drop forging technologies may aid in attaining this goal. By combining the bolt
handle and bolt body as a single casting of forging, it may be possible to eliminate 2
brazing operation and reduce the total part count, Part porosity and surface finish would

be issues of concem in these processes.

C. Three Lugs :
Incorporating the locking ‘system into the barrel places MZ?? donsttgl,’nts %}th-b

w3, ¥ ‘

bolts’ lugs. In the Reminglon M700 the bolt's Iugs a;gapproiunatclyﬁbc samé.{dla}neter

as the barrel,

must be small enough to epter; i
q- r‘h "_,‘\
enough to hand the fﬁgh prooi‘ _pre&iures oftoday 8 magnum shells, see Figures 6 and 13.
3 ’\f’ oY, {,y
i

hsh:}}us% ﬁutc Iug\jystem has been designed. This maximizes the locking

[-ﬂ.

£ suffﬂ_ii:;e .S}E,a,-‘ tét;mﬁummng head diameter. The 60° bolt throw is an added benefit. It

aﬂc‘; g’les dny chance of interaction between the bolt and the scope during cycling,

-nd' ’2-'

A

D. _ Ficld Strippable”

This concept bolt also includes a first for Remington ~ it is fully field strippable.
Very similar in function to the Sako IV and the Styr Safe Bolt, this concept bolt’s firing
pin assembly can be removed by twisting the bolt plug clockwise 90 degrees, with respect
to the bolt body. Unlike the competition, the bolt plug and firing pin assémbly will
remain in Fact. Allpwing easy cleaning and reassembly. A patent search is underway and
the risk factor is presently considered low,

Remington Arms Co. Inc.
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slres

E. Reduction in Part Complexity & Tolerance Sewnsitivity

Several parts in the concept bolt have been reduced in complexity, and optimized
for tolerance insensitivity. The firing pin head is a perfect example, As shown in Figure
I1, this firing pin head is & simplé powder metal pért with two holes (one of which is
threaded). The tail of the firing pin head acts as a cocking indicator, but also the locking
mechanism which keeps-the bolt plug from tuming as-the boit is opened and closed. The
large diameter hole locates the firing pin in the bolt plug, while the threaded hole contains i

the -contact pin. This technique of single-part-multi-functionality is key to pmduct

and the firing pin head; it retains the firing p;;u n the ( nqg pu’fh,é{!d it reéms the contact

PO et
Rk i, “‘k(

lcrance@‘;n lhe systcp,l rctum This is a simple screw

bushing; and it takes up allthe

ﬁ- c’k 'E ?El 51,549,.
machine pm It a&sorbs thevmosf pumshment in the bolt assembly, and can easily be

,m %&3 ,15"

madc mlloy,g dcsl'gncd for suth a task,
1 ’r} 1% J'! ‘7’(.-”2) ';!; %}_

j l’“:u'lﬂc con?%c‘ébus?ung is also a multifunction part. Retained by the contact pin, the

'ﬁ;

11&5 bush;b"g rolls on the bolt cam cot.  This rolling action should increase bolt life

)76 ‘\i % "'

significantly, while reducing bolt lift forces al the same time. It should also be noted,
during the 4X4 fire control testing, nickel teflon coating the contact surface on the firing
pin head improve M700 bolt life during dry cycling as well.

F. Firing Pin and Lock-Time

The concept bolt body bas & Jarger diameter than the Reminglon M700's bolt
body. This allows for a larger diameter spring to be used with the firing pin. A spring’s
diameter has a dramatic effect on the energy to load ratio of a spring. The larger the

Remington Arms Co. Inc.
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diameter, the greater the energy for a specified load. What this means is: primer indents
can be kept in SAAMI speck with lower cocking forces on the spring, i.e. lower bolt lifl
forces. This coupled with the contact bushing should cancel out any adverse effects in
balt lf forces the 60° bolt throw may have.

Lock-time should also be positively affected by these changes. To keep the spring
from buckling in the bolt body, the firing pin has a slar shaped cross section, see Figure“6.

This star shape also adds mass to the pin, Mass was the variable found to have thc most n‘

: é'jf) \1.5”4 &—*_
coupled with the more massive firing pin should reduce thq tm%’% dlstanc‘&#nccdad“ to <™
b

.\‘

¥ S

Manufacture of a complex sha e suc as th& ﬁm:g p !cilgld be prcformed by a

rcstmgprocess which over the past few
.r‘ ‘??'d

years has bec;omc gcry cg%_mpcﬁthsnnd fapablc of producing small parts with very tight
zh , ¢ EE 2

1~. B2

et tglcraﬁx"i@vuf cvfgcccrldaxy machining steps, if any, are needed with this process.

L‘ ll| v,
E; i--:%r-? & !}f‘,

1‘? 'égg'_ L) Ll .
wrer AT 8 Vi VI. Barrel
sy, z» )

The last vertebrae in the back bone of these concept rifles is the barrel, The barre]
ties the whole system {ogether by incorporating the lugs. This is not an unheard of
system in the gun industry, but is generally expensive to process. The barrel designs
shown in Figure 12 coﬁ]d possibly sc‘rcomvent this deterrent. Incorporating the lugs into
a barrel is gene_r_ally done by boring a pocket in the barrel to accommodate the bolt’s lugs,

and then pot broaching the key way for the bolt. The designs shown would be created by

Remington Arms Co. Inc.
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the same initial boring operation, but an end mill operation is used to cut the key ways in
the barrel, Figure 13 shows a bolt and barrel in the locked position. Note, the only
difference between barrel designs in Figure 12 is the external threads. The.cutaway barrel

- on the right does not need threads because of the clamp design incorporated into the

investment cast receiver.

B. ‘Three Rinps ufSteel

Both concept rifles incorporate the three rings of steel found in the Remington 5

M700. Figure 13 shows a barrel and bolt in the locked position, The threg rings é ’étc_:cl ’} 85

37
”*v ';-"-‘(‘. ¢, *

surrounding the base of the shell are easily seen, The ablhty of mc"bblt hcaci»fto DBtura“tc ‘(.i

l‘\)

in case of over pressure, and prevent the shootcz, frog_hs)(pomlrc to h’t‘gmful giz.ss”és has
S %

: Rl ‘a . .
% LLLA Y T5a°
Rlﬂmg céfﬂ‘sxstmg of'@yc Faqu wﬁ'ﬁvc grooves (SR) is the rifling conﬁgumtmn
; .5 5“ ‘.—.a-. ﬂ(t i
i
of Uns;]ig,r,rel dhé“lgﬂf The Russians have used this rifling pattem in their sniper rifles for

acil BT W
PR 'r.;l.l'x i

ycan Rémmg}&xmmé?t recently implemented it in its 597 rimfire line, with vcry good

Alternate Configurations

The lugs being incorporated into the barrel also has the added benefit of begin
able to accommodate black powder and slug versions. A black powder version of the
concept rifles could be accomplished with only a change in the bolt head and installation
of a breach plug and a nipple in the barrel. Alterations to the receiver, such as those seen
in the Remington M700 muzzle loader receiver, would not be néeded. A 12-pauge slug

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

Remington Arms Co. Inc.
Confidential 13

Confidential - Subject to Protect
Williams v,

ET00396

ive Order
Remington



need further investigation. The key to cither alternate configuration is to design the
receiver big enough to accept the outside barrel diameter.

YH. Magazine

Basically three options exist for the magazine clip of the M710: add use the
Remington M700 clip, design an all synthetic clip, or create a new stamped version, The
main deciding factor is what’s the desired customer’s perceived valuve. For an

economical fircarm a synthetic ¢lip is probably fine, for a high-end firearm reﬂitanc
would probably be meet. In any case, the only novelty associated with &g o%ricepn;féﬁzeib
M710 clip is the possxble use of a rear spacer. This would allow‘lh: p;celvcr"fp ac?& a W
range of caibers with one clip. The only changejnece}{iﬁ.qy wﬁ”ﬂid be t%e type ‘é-sf’ s;accr

8
W
B
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153 v
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. tWhat ?}‘as ]g‘ge%{déscnbsbd ?q ngo]t action rifles which can be tailored for a

e :

i; %t?m}:g.f’%’:?f&boﬁ action markct The investment cast recciver, two pxecc stock,

A ‘?3- synz%m trigger guard/housmg, clampable barrel, and synthetic clip combmanon should
i}e"zi good high margin rifle with enstomer economins targeted.  The extruded tube

!‘})‘wéﬁ? receiver, one piece synthetic or wood stock, conventional trigger housing, taped barrel,
and a metal clip configuration should preform equally as well as a high margin bolt
action, but also give the customer the ndded sense of value associated with high’cnd
rifles.

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

version they are as follows: the receiver should require- less machining than the M700

Reniington Arms Co, Inc. .
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receiver; decreased tolerance sensitivity in several areas; two piece stock; elimination of

barrel threading operation; elimination of the recoil lug; elimination of the receiver
broaching operation; and elimination of the bolt hancflg brazing operation. For the

extruded tube receive concept rifle the cost benefits are as follows: the receiver should
require less machining than the M700 receiver; decreased tolerance sensifivity in several

areas; elimination of the broaching operation in the receiver; and elimination of the bolt

handle brazing operation.
.
l,"-r
The important thing to note in both concepts, the dcsxgn of the over all gun msur:h

5,5; ;3\
c’v'

that performance should be equal-to better than the Rcuungtondv'liod% M7UE}" Azig?ﬁcr 2
A ¥,

fact is the receiver dimensions arc set up fo acw;pmmi}pc u]tr;g magmgn and.

?’2 ?au ge

{.'.

‘a
ﬂIX AIternate Method of Execution

'b"

,)

r‘f’

ri,ﬁngﬂhmy, a distinct differeace in value would most likely be evident. This would
probably be based on how people view synthetics and the cosmetic differences between
the firearms, not on the performance of the firearms (they aml expected to be equal). Due
1o the fact the concept rifles have a very high nurﬁbcr of interchangeable parts; the unique
opportunity two produce two bolt action rifles with minimum capital investment exists,
The introduction date of the Sportsman M710 corresponding with the year 2000 also
encourages this opportunity, Introducing the investment cast receiver concept rifle as the

Remington Arms Co. Ine.
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@ economically priced Sportsman M710 makes sease. While introducing the extruded
receiver design as a technologically advanced high-end gun is equally logical. Both guns

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

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

has never been implemented in Remington.
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4, Extruded Tube Rece
Isometric View

Figure
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Figure 6. Cutaway of the Extrud
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Figure 7. M710 Fire
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Figure 9, Investment Cast Re
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Figure 12. Three Lug Barrel Desiggy
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Figure 13. Bolt Head and Thread
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