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PROGRESS REPORT
MODEL 700 BOLT ACTION RIFLE
Period: Octaber 1960 - April 1962
Project Number: AD-700-2
Amount Authorized: $110,300 Spent: $120, 822
Previous Progress Reports: Noge
Notebooks: None .
Prapared by: J. W. Blair
INTRODUCTION

" 1o April 1962 Remington Arms sanounced the Model 700 customized high power
polt action center fire rifle. This rifle available in two grades, ADL and BDL, replaced
K .
the former Models 721, 722 and 725. The new micdel is the finest production rifle avail-

able today and culminates’more thaa 85 years of successful bolt action maaufacturing.

-_HISTORY AND BACKGROUND

Remlngm produced the ﬂrst Amencan deslgned bolt action rifle Ior military

The Rgmlngton Keene nne was introduced in 1876 and d.lscontmued

) and sporung purpooel.-

in 1883 in favor of the ncmtngtan-bee‘ because the locung aystem was unable to handle the

; o higher chambér preuure. nt smokeleu po\vders, .

The Remtngton-l.ee Mluury Riﬂe sad Carbine was introduced in 1880 and the
Special Sporting Rifle ln 1886 The ouutandmg features of these rifles were the first
detachable box maga;ines aad the half-cock safety system. This rifle waa the forerunaer
of the famous Lerénﬁeld riﬂe_ wh.lch was the standard of the British Army for more r.han.

fifty years.

’ ’
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The Model 30 was introduced in 1921 and the M/30S shortly after and they
became cne of the first successful high powered bolt action rifles chambered for military
cartridges to be placed on the American sporting market. Until the war most.shooters
had preferred the lever or slide action. When they returned from service they were
trained and proficient with sexrvice bolt actions and demanded sporting rifies of similar
design. Remington, who had produced over 1.5 million 1917 Eafields at Bion and
Eddystone, Peansylvania, modified the design to a sporter and tocled up from the inventory
of parts and machinery which remained from their government contracts. Early models
had the Enfield cock on_closing type bolt but were shortly replaced with the improved cock
oD opening <am whlch gavé’;:;:cre' ;oéiuve and easier operation. These models were dis-
continued in 1940. ;“ -

The Model 729 :.As introduced in 1941 but only a few were made available before
production wa.ts curtailed due to wartime productio'n. The M/720 was a revised version of

‘ the dsééﬂﬂnucd mo—del 3OS uul wa-s scheduled to resume production after the war, -Im-
provements had been mlde ln t.he atoc-k design, the bolt handle and the slghts. but the 720

. faﬂed as a valuable cohtrﬁndon to the Remngton une of quauty rifles and was not _

- .counnued after the wu'.:

- - An exhaustive mrvey was coaducted in 1944 to deeermlne the likes and desires

) of the snootlng public.. Ooupled with the objecuves of better ac:.epcabmty and lower cost,
these pubuc feeungs lead to the resctivation of some experimental R&D d.eslgn ctmcepts
previously defexred. Anendon was focused on a new high-power bolt-actlon center-ﬂte

rlﬂe. ‘I‘th new rifle waa.to be light weight, hxghly accurate, rugged appeanng. easy to

handle, and be producible at a cost to compete with the ¥inchester *94.

-2
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The Model 721-722 was aancunced {n 1948 and it offered the strongest actions
ever built in a sporting rifle. The bolt incorporated a new concept in strength and safety,
the encased or shrouded head. The cartridge case is enclosed In the bolr face and the
bolt face is encased in the receiver which completely sealed the gases inside the chamber.
This protection to the shooter is possible because there were n¢ cuts made in the bolt head
for an extractor as in the Meuser and similar types, The Remington extractor is located
eatirely in the bolt face and is one of the many patented features of Remington products.

The Model 721-722 accomplished all ies goals, expectations and sales fore~
casts., lt_put ioto the hands of the general public a light, safe, and accurate rifle for less
than $80,00. The orlgina:t forecast was for 13, 800 rifles per year based on a normal year
of a twelve year span. Acnﬁﬂ sales amounted to 32, 334 the first year, a total of 421, 756
during 1948-'62 acd aveta,géd 30,123 un@ly tox:;hla }eriod. The peak year was 1951
whea 63, 489 rifles were sold. '

In 19SS Remingtoa introduced the Model 40-X rim fire rifle to replace the M/37

aad compete with the Winchester Model ’52‘ It was the Brn target rifle Remington produced

~ that would compete wtth the 52 ;nd tod-y. after only qeven years of existence. it accouats

for about 50% of all the rlﬂeu on the une at arnan bore mltches. .

Asa x-esult of the development ‘work performed by Remington R&D for the Azrmy
Advanced Marks_mmshlp Unlt in 1958 and *S9 it v(ns propbsed'.to produce the International
Match Rifle. Since the vol?mé of th&e matclé rm'es wouldnot justify the expense lavolved

to produce this custom work, it was prnposed'to_aléo pi‘odu;g th.e.M/éo-x in a center fire
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action for bench rest shooters, A production of 500 combined units a year was aadcipated
based on a special single discount sales policy. Shortly after the {atroduction in 1960 the
sales policy was revised to the standard dual discount policy. The resulung increase in
price has kept the sales volume down to about 300 annually, but stll about 50% of the rifles
on the line at bench rest matches are Remingtoa custom bunt._-
Having successfully produced the moderate priced Models 721-722, indications
pointed to bringing out a bolt action model with customized chmcteﬁMcs to challenge
the field of the Winchester Model 70, The new model, designated the M/725, was to retain
all the desirable !eafures_of fhe'721 action but would offer better appearance and handling
plus other experiment:al deslgn developments.
The M/725, mn-?é_uced in 1958, -'w.'ns l;t.i.iihnthhaIastit:aUy received by the buying
public and aaticipated sales were never realized. - One major reason for the unsuccessful
sales was the lack of lncreaaed velue for the $40.00 increase in sales prtce. With the 725
. ‘ . . sales fam.ng to meet ex;oecndona and 721-722 sales dropping due to outaide competltlon
and newer Remugton-uiode._la,; it became evident that 2 new and distiact boit action rifle
. " was needed. The need for mcha design culminated in the design and dév;lbém&t of the

Model 700, the subject of thisrepon. .
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OBJECTIVE

Specifications were established to return Remington to &5 impregnable a

competitive position as enjoyed during the late 40's and early 50's with the M/721-2,

The specific desire was to competitively surpass the Winchester Model 70, Weatherby

Mark V, and others in the deluxe high powered bolt action field. It was felt that this

could be done by complying with the following objectives:

1. Appearaace:

3. Weight: -.

4, Variety of Calibers:

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

KINZER V. REMINGTON

New stock coafiguration including an improved
Monte Cario cheek plece comb, custom checker-
ﬁ.ng with distinct patterns, disdaguished desiga
of the bolt handie and koob plus & atreamlined
ct;:ﬂgursa"m of the barrel, receiver and stock.

Prpchce this new customized rifle and sell it

for the price currently received for the 721 and

725,

Maum.ln zhe approximate welghta of the 721 and

'  725. -1/2 poundl and up dependng on :hc caliber,

Provide a ra.nge of cd.lhers frou: the 222 Rem.

to the 458 Wln. Mﬂgnum
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SUMMARY AND CONCLUSIONS

Significant in the overall design and development of the M/700 was the indepeadent
development of several major supplementary projects. These outside developments, when
coupled with the specific developments of the project, have led to an extremely successful
acceptance of the model.

The outsteading characteristic of the new rifle as developed in Part I of this
project was the styling of the stock and the improved appearance of the bolt. The two

principal features of the stock styling were the more desirable Monte Carlo cheek piece

comb and the pistol grip. Peatires of the bolt were more pleasing lines and checkering

cn the knob, 0 )
Other impomnti!évelopmeuts were l.n.it.ﬁteﬁ during the project as additional

advancements. Included in this group were the revision of the extractor, the addition of

- the BDL meodel, the adop:lon of the press checkering and the aanouncement of the 7mm

Rem. Mlgnum cartrldge
Partl ot the prnject cavered the expendlture of $19,300 tor the design and

d_e\;elopment of the M/?OO ;rme. The orlginal proposal was to supply one design stmuarA

to the present ADL atyle 1n teglrds to stock design and style wlth hand checkering, the

elightly modified actioa lgclguung the new safety, restyling on_the -bolt handle and checker-

- iog on the top of the kaob, It was suggested by R&Dthathemodel_bepresentedmnve or six

most common calibers including the 375 H&H Mag. and 458 Win. Mag, For these two larger

- calibers it was proposed to ‘supply the same action and Teceiver as the sinhll_ér calibers

bur supply a larger heavier barzel to belp absorb paﬁ of the additional recoll and a larger

stock to support the larger barrel,
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Before Part II started, Sales added the requirement for the deluxe model known
origioslly as the ADL and finally as the BDL. Sales also waated the new model to be
preseanted in a more complete‘ series of calibers including a new magoum caliber, either
a 300 or 350 Magnum. R&D counter-proposed the 7mm Magnum and soon the development
of this cartridge was under way, The completion of this cartridge development in time to
announce simultaneously with the new model has lent haadily in the acceptance of both the
rifle and the cartridge. .

Lion R&D had been interested for some time in developing a new method of

. cneckermg s:ocks to glve t.he qua.l.lty of hand checkerlng produced in production methods.
. ‘rhe-re was underway at the nme two development programs for new methods of checker~
Ing. R&D was developing a/machine to chécker a€ocks using @ multispindle pantagraph
principle to reproduce frod: a master 3 hand checkering type design. A second development
program wa..s under way by the Machinse Development Laboratory Section for reproducing
‘ K _ désigig by conxprésslonzaﬁ‘a_ die Mg pressure, heat end time. The successful
' conclusioa of the latter method ia time to. be included in ﬂ:e- annouacement of the new model
- helped t; ptegenf.tlz-e W?GJnsa tiew and distinct rifle, ot just a drﬁsed-up version of
'the Mt;del 725. | :.'. | | '
Alate aeva&'u::eht ;n the M/700 bolt aseembly was the modification and improv-
ment of the extractor Snln and Arms Service had received complaints from customers

o the patented type extracmr used in the 721, 722, and 725. These complaints were mostly

tr_om hand loaders wbo hmie a tendency to shoot hot loads or evea overloads. A stronger
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version of the original 721 extractor was designed and added to the new model. Subse-
Quently an investigation program has been conducted to compare the 700 extractor to the
721 extractor and finally to compeduve models, The M/700 extractor was about 9%
stronger than the 721 and a minimum of 20% stronger than competitive models,

The proof of the work perfonhed on the development and presentation of the
700 is in the acceptance by the buylag public. The 1961 forecast for the M/721-722-725
was 15,000 combined. The third year (1964) proposed forecast of the 700 in replacing its
predecessors was to be 25,000, From its anncuncement in April to the end of Dece_mber
1962 sales have totaled more than 43,000 rifles, Of this total apptoxl;nateiy 12, 500 were
the new 7mm Magoum and snother 12, SO0 were 30-06 caliber. Roughly 30% of all sales
were in the BDL Grade, ;f.- : -

The following tabie lfsts the available calibers and the current list prices:

ADL Grade
. -222 Rem,. ‘222 Rem. Mag., 243 Win., 270 Wia.,

280 Rem.. 39-'06. and 308 Wia. . T $114.95

7mm Rem». Mag. and 264 Win, Mag. (Stai.n&esn .:teel
» Barrel and Recoil Pad) §129.95

BDL Grade’

- 222 Rem,, 322 Rem. Mag., 243 ¥in., 270 Win., IR
- 280 Rem;, "20-06, and 308 Win. 7 $139.95

7mm Rem. Mag. and 264 Win. Mag. (Stainless Steel _
. Barrel and Recoil Pad) $154,95

375 H&H Mag. and 458 Win. Mag, (built in Muzzle Brake
and Recoll Pad ) §310.00

- 8-
- JwEal
= 1-9-63 -
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EXPERIMENTAL DETAILS

Cevelopment of 7 mm Remiagton Magaum

Reinington announced its new 7mm Magnum cartridge with the introduction
of the M/700 rifle. The new caliber culminated a proegram to devise a high velocity ceater
fire cartridge equal to or better than the ,264 Win, Mag, brought out several years a3o.
Ir was desired by Sales to announce a new magnum caliber with the new riile and had beea
considering something in the 300 or 350 Magnum caliber. -
Bion R&D felt that a cartridge as large as thoge under considexation would
cause excessive recol 2nd ‘stock -i:;-réakug;e in a standard welght rifle. Hion had previously
done soate work oa 7mm hagaums and proposed to >éu.cs the coasideratica ol i 7am
bullet in the 264 Magnum c!se. The initial work was pertormed using the 264 Magaum
case in a M/721 cnambered accordingly. Tests conducted ia the first pressure-velocity

barrel !ndicated that 264 Magnum vel.ocmes ¢ould be exceeded. In a joint efiort between

’ mon R&D and the Bﬂdgaport plunt. _the final development of the cartrldge was compl:ted

trom the cazller work pe:.tormed b mon. .} SRR SR

Several names ere suggested for :he new cartrldge uu.ludlng 280 Rem.

.Magnum. 284 Rem. Magnum and the 7mm. Rem. Magnum. Sales chose 7mm Remington

“Magnum and ganndge prodm.tlon was glven a ﬁrst pnonty ta permit an early 1962

lntroductlon. Custome: acceptan:e has exceeded expectat!ons and has helped stimulate
sales ot the M/700. aales records indicate the 7mm sold equal to the 30- 06 and the two

in combination accouated for about two-thirds of the 43, 000 M/j[)g rifles sold.

-9
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. ) Custom Checkering

The two-fold purpose of checkering on a gun stock is to ald the shooter in
gripping and enhance the appearaace. The introduction of the M/700 mcorpor_ated 2 new
metaod of custom checkering developed by the Machine Development Laboratorizs Group
assizned in Dion., The development of this unique and novel method of decoratin;; the
stock and fore-end of both rifles and shotguas provides a customized condition by a produc-
tion operation,

The rew method used to preduce this custom decoration is not checkering
in the true interpretadon since the desiga is not cut into the wood with a tool, The new
Process uses the combinatlon of hieat, pressure and timic to mold the desiga iato the wood.

When the heated die is pressed into the 'wood for a short duration, the wood fibers are
bent and displaced from th ;' natural posftioﬂ bythe die configuration. The normal
moistere content of the wood provides sufficient plasticizing to "set” the design,

The present method of machine checkering requlres an ex:tensive capital
‘ l ] ' hwestment smce each n;achlne is custo'n bullt for a part.lcular model and pattern with
little mterchangeabmty. Custom or rnolded checkeri.n« can be petformed on & common

machine by chang:ing dies tor each ‘stock or pattern style. Tlus .xuows chang-s from model

to model and even pattcrn modlﬁsaucns ‘with less lnveatment nnd increased vers.mlity

- 10 T
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Development of the BDL Grade

Whea the Port I study was completed for design and development of the
single grade Model 700, Sales requested the design be expanded to 2 standard and a
deluxe (ADL) grade. The following modliicadons or additions were made to the standard
grade in developing the deluxe grade:

1. The M/72S trigger guard and magazine floor plate were modified to
fit an the M/700 including the necessary cuts in the stock.

2. A new checkering pattern was developed for the new grade,
3. The black fore-end tp and grip cap _with white spaces were designed.
4. The top of the receiver was grit blasted.

5. The attachment of the swivels and sling weré made standard
equipment.

PR

1 U
6. The staadjrd grade was redesignated the ADL aad the deluxe grade
became the BDL,

‘ A speclal BDL gnde was established for the 375 H&H Magnum and 453 Win,
Mag, callbers. To reduce the ldded recou and ouppott the added weight the following
modificationa werxe develqedr

1, A heavler. hue: dumeter aad longer barrel with a built-in muzzle
brake ms neceaury for these luger calibers,

2, A Large: m'longer stock’ wir.h two supporting pins in the receiver
axes waa devlsed to accommodate snd support the larger barrel.

3, The stock is band cneckered lnstead of molded custom checkered and
is oil ﬁnlshed Inctead of standard lacquer.

4. The sights were modlued to accommodate the changes made in the -
dlameter and lengtn ot the barrel,

S
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Indications to date show the BDL grade not as accurate as the ADL grade

The two prime reasons for the difference are:

1. The ADL stock i3 stronger

a. The ADL stock is ""U" shaped in the magazine area.

b. The BDL has only the side walls in the magazlne area because
of the floor plate.

2, The ADL has three screws mounting the receiver assembly to the
stock group.,

a, The ADL has two screws through the trigger guard to the receiver

plus one screw seated in a deep escutcheon in the stock to the
mcaiver.

-v

b. The BDL magazme floor plate eliminates one screw entirely and
the forward screw is seated in the aluminum frame of the floor

ph7hmd of the escutcheon. -

12
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' New LExtractor

Sales and Arms 3ervice have received complaints from customers about

failures of the M/721 type extractor. These complaints have come mainly from hand
loaders shootinyg iot Joads. The usual source of these failuxes was blown primers or
ruptured cases caused gas to escape in the bolt bead. Tie net result was taat the case
was expanded in the bolt head, crushiag the extractor claw, Instead of replacing the
damaged extractor most shooters continue on firiaz and when tﬁe damaged extractor
failed to work properly, a complaint was foxthcoming.

Sales requested an investigation into the posslbility of supplyingz the M/700
with 2 _M./76'0 type ;lvg_te:il;fé_xtrnc;o:. M acw clesij;n. based on the M/760 extractor, wis
mé.de up wita a tnicker crasy section in z:oth the sprlayg aad claw, Comparat.ve biow-up
tests were conducted and th;:‘ 721 type eatractor t;éé;me inoparative while the 760 type was
not deformed. Besides thz ’llncreased strenzth, this new style also showed a better ejection

pawtern. A modified Eorm ox the new systerr was made up for the 7mm, 264 Muz., 375 )

‘ A and4SBMag B

Subsequent to :.he r-lease of the M/‘JOO a study was conducted to Jeterinize

" the” comparative extracting' -quality oi me new extractor, the t‘o:mer design and certain

compettdve models. A tﬂat ﬁxture was rnade ao to sub,,e-t the extractor to the pull of a
Acompressed t@rng mounted on a thrcaded toJ attached to a chamuered cartridge case,

The spriag was ccmpreseed amiust the ,muzzle and tnc spnng force wus gauged. There

was no pull on the entactor unul the bolt was opened against the ext:acror ca'r. and engazed

the extractor ajainst the case rim. Threz things could ‘happen as the bolt was Lammed open;

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER R2502986
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(1) the extractor could hold its engagement ia the cartridge rim, (2) the extractor could

slide off the case rim, or (3) if the extractor were still eagaged at about 350 lbs. or

more - the extractor would shear a section from the case rim,

The new extractor was compared to the 721 type and withstood an additional

14% pull and when compared with competitive models withstood a minimum of 20%

additional pull. Results of these tests show the following facts:

Make

Remington M/700

' Remington M/700
BSA
Husqvarna
Weatherby Mark V
Weatherby Margk V
Winchester M/70
Winchester M/70

. Winchester M/70

Pounds of Lo:d

Caliber Min, Max. Ave, General Comment
7mm 310 . 385 349 Case rim falled
30-06 300 350 323 Case rim fatled
30-06 250 278 266 Extractor slipped off
30-06* 235 . 360 -... 290 Cagse falled on Max.
30-0?' 250 250 250 Extractor slipped off
300 Mag. 250 - .- Extractor broke
308 100 200 150 No resistance to slip
264 Mag. 178 190 182 Extractor slipped easily
458 Mag. 200 300 - - 246 Extractor slipped off
- 14 -
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6émm Remington

A new caliber is to be announced about March 1, 1963 for the M/700, both the
ADL and BDL Grudes. This pew cartridge is the 6mm Remington and it results {rom aa
extapsive testing program for accuracy by lion R&D, This additonal caliber =il bring the
selection to ten in AZL und tvelve in BOL,

A cormparative test program was conducted by llion R&D to determine the proper
twist to manufacture this new caliber, A series of accuracy tests were fired using M/700's
and M(40:('s. each chambered for the 6mm and rifles in 6, 9 ana 10 inch twist., Varlous
weight bullets [rom 65 grains to 103 grains were hand-loaded and fired in vomparisen with
the factory loauds with 100-zrain bulicts, These tests were fired in all weights, all twists,
and in both .style citles fr;:ﬁm tae bench at 100 yards rang;e.

The results of the‘:;ests shoved the 5' twist tiie most desiradle. The figures

represent avexages in incnés of nine 5-shot groups, maximum spread:

Model 700 Ammunition Model 40X
v 2 . . v .;u O.-
8 LA 107, ) 60 Gr. 3Sierra H.P. & 1
1.9 120 2,07 .  45.3 Gr. 4064 00 .92 .99
: : 75 Gx. Sierra H.P. - B
18 134 173 e SRR T 08 95 98
2.0 175 172 . geafggePSRo g ner s
2,13 156  2.51 e or- Speers.P- . 95 LIS 110
2,61 2.47  3.45 105 Gr. Sf e=r spitzer _ 2,15 1.69 2,19
43 Gr, 4350 = -
2,95 2.5 257 o oy ol o s.P. S L5000 1,60 L2
2,22 1,83 2,34 Average ' 153 L2 l.e2
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Revised Safeg

A revised version of the M/721 Safety was established for the M/700. The

Sdfety in the M/721 was rather stiff 2nd was difficult at times to get the Safe engaged.
Customers had complained that the Safety was located so that it was uahaady to manipulate

and that it could be moved [rom Safe to Fire by brush and other obstructions.

The Safety (lever) was lengthened and formed around the side of the receiver.

The radius between the pivot and the deteqt ball wus shortened (o improve deteadng. The

angle on the sea1" cammiﬁé surface was modified to improve the mechanical advantage.
[ .
There was an adn?'ﬂonal cut added in the fabrication of the recuiver as cleurance

1
for the modified Safety. This design change improves the appearance of the pistol grip

area and makes the safety button easily operable.
A differeat bott'stop: spring was devised and modifications were made to the

receiver toallow lowering the tang and improving the streamlimng.

BARBER - PRESALE R 01 020%2]502989

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
KINZER V. REMINGTON



CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

BARBER - PRESALE R 0102002

Stock - ADL and BDL Grades

The Stock was designed to combine the symmetry of lines and comfort in
handling. The fore~end was made slimmer and shorter than the M/721 and the Moate Carle
chee@ime comb was added. The trigger was moved 1/4" toward the grip to prevent the
hand from contacting the swept-back bolt handle during recoil,

The grip ls so designed that when grasping it the trigger finger is in a relaxed
position, that is, the lower joint of the fore~finger is In prolongation of the forearm reach-
ing the trigger with ease. The curve of the grip and its height with relation to the bottom
line of the stock add & custom feel to the M/700, ‘ This is accomplished by having a slight
patabouc;I curve to.a-érg the resr of the grip with plenty of finger room just behind the
trigger guard. The grip has a:,n almost full oval cross section witn a womfortable circum-
ference, Pressed into its si .es and top is the comp;limex;ml checkering pattern conforming
with the comfortable and bl.easing shape of the grip.

_ The Monte Larlo cheek-piece is thi'c_k enbugh‘ and properly sloped so that it fits
--sougly and It is comfo_na‘b.le ;v;an ;r.'xth ca_rtxidges haviag large recoil, Its lurge flat surface

provides a posiﬁve and controlled method of canting the head taereby lessening the time

. required to line up the eye with th_e_dgnt (iron or telescopic) and providinyg a firmer and

more uniform hold.

The comb-la_ -ptr:p'erl'y [ﬁace_d o_ﬁ tﬁe stock so that when the grip is grasped for
shooting the base of the '—tl;—umb is supported. This is dc;:e by locatihg the comb ;wer the
center of the grip. The ﬂu&d comb is artistically k:uf 8o that it runs parallel with the lower
edge of the etock - not vut downward at a sharp‘ a.hgle. The. rear portion of the undercut

blends into the sarface of the stock with no pqrcepuhle angle.

KINZER V. REMINGTON
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The Buttstock is full and rounded to about a half circle just behind the grip aad
narrows in a straight taper towarad the toe to conform with the butt plata. The upper edge
is thick and full which tapers in the same manner as the cheek-piece toward the front. The
pitch and drops are designed so that when the rifle is brought up for a quick shot it 18 done
with ease and speed. Whea the rifle is fired it will deliver the r.ecoil through the center of
its form clinging to the shooter’'s shoulder and not sliding up or dowa.

The fore-end is comparatively full and long baving lines in balance with the
‘rest of the stock and sligﬂdy swelling over mé magazine bleading into the grip. Pressed
into the fore-end is the checke:fing pattern‘on the si_dgs and bottom, having its outlines
parallel to the edges of the Iofe-am. The Bbl.. la“;:pp'ed off with a well proportioned black
fore-end tip baving a white s;acer betxeen it and the walaut stock.

The recou pad added to the stock on a.l.l magoum calibers was developed by

‘ experimeatation to provide a maximum reé:ou absprpdoﬁ-iwithoyt bottor:nmg out, “The deaién
 ofthe pad and the selection of material were ywcrk'ed'out to al.lbw y'. f_qui..cusmq;n_ng effect of

the higher recoil characteristics of magnum ioads_.
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. FUTURE PROGRAM

It has been recommended that the M/700 be made available to the C, D and
F Grades. These weapons would be custom made by the Custom Rifle Shop of the Illoa
R&D Department as the present BDL 375'a and 458°'s are currently made,

The "C" Grade rifle would be similar to the BDL 375 and 458 with hand finished
oiled stocks, hand checkering, and a choice of the ADL or BDL inagazine. The "D" and
“F*" grades would have high grade wood, hand finished in oil, hand checkering aad a choice
of magazines. The barrels and receivers would be hand engraved or hand engraved and
gold inlaid depending on the grade.

Agother deveiopment presend& under way is the 30 caliber bullet in the 7mm
magnum case. Preesure ba:l;le have been madé';ié for test firing at Bridgeport and
some testing has been pertarmed. Several custom. rifles have been made for customers

chambered in this caliber and more are presently on order.

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER R2502992
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Calculations for Strength of the Action

Yaoteriais Used

Bolt Head - ASEﬁ64O
Receiver - = ASE4140

Barrel -

-‘ng?v

Force oI Proot l.mr} = Pa -

" A.=lInShear -

- -Area of bolt lugs -2 ilw) B

433 tn2 -

Maximum allowable load in shear

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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- Stress on the Bolt LuL : : -

2: (arc BC) (length AB)
- 2:€.487) (.444)

416 Stainless Steel or RA Spec 155

Pressure of Proof Load = 70,000 pst
. Area of case bade (Diameter of case = ,513)
Strength of Materials “(elastic umxt) 150, 000 psi

.01745 r _
. 01745 (,349) (80)
.487 in,

.6MA
150,000 (.433) (.6)
39,000 pounds

R2502993
BARBER - PRESALE R 0102005



BARBER - PRESALE R 0102006

Ares (a) of case base = 3.14 (’%QZ)

.207 12

Force of Proof Load Pa

14, 490 pounds

Max. Load
Proof force

39,000 ibs.
14, 490 lbs,

2,69,

Factor of Safety

B - la Compression /*

Area of bolt lugs | -/2 (lw) 1

= 2(.490) (.143)

= ,137 in2 w

' : Maximum allowable loed in Eqmprqssion o

-~

Force of Pxoof Load - Pé (from above) -~

. =14,490
' Factor of Safety ~ » Max. Lead _ 20 800 .
¥ - Proof force }4. 490

21,47

70,000 pst x .207 in2

= mean difference in arc BC & arc DE
= (.492 & ,437)

1/2 (dia. lugs - dia, bolt head)

1/2 (,990 - .703)

‘= MA

150,000 (,137) .
--30,'800° pounds - -

R2502994
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-

Stress on Receiver LuLs

A. - In shear the bottom lug 15 weaker than the top because of the loading ramp
cut and the bolt lug is narrower than the receiver lug; therefore the boit
lug would tend to tear through the center.

Area sheared out by bolt Jug = w of bolt lug x 1 of receiver lug+ 2 x b of
bolt lug x 1 of receiver lug.

A = w{.490) x 1(, 280) + 2h (. 143) x 1(.280)
=,137+ .080
s ,217 1n2

Since one bolt lug has an area of 1/2 (.433) or . 217 in2-and the upper
receiver lug is strooger than the lower, it |s assumed the bolt lugs would
shear before the receiver lugs,

[}
B, - Stress in tension 71‘ Receiver

3.14 (mean diameter) (wall thickness)
3.14 (1.212 x ,147)
.262 in2

Area of cross section

. e Maxdmum allowabie load in tension . .= MA N - _
o . : 150, 000 psi (. 262 in2)
39,225 pounds

Factor of Safety = FM‘L}.%
' T00

= 39,225
14,490

= 2,71
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From Lame's formula we can determine the ability of the action to withstand the high

pressure from within, Since the barrel material is the weaker of the barrel-receiver

group, we shall consider the strength of the barrel alone:

Maximum allowahble stress

v
"R

] =p(&f.'ﬂ‘.f.)

R-- r*
= 70,000 ( -5102+ .2572}
.S10- - .257¢
= 70,000 (=332
.200)'
= 116, 300 psi

.
ks

Factor of Safety / = mean tengile
. max. stress

113, 000

.. 116,200
‘ =.905

Pressure within tie chamber (70,000 psi on proof load)
Radius at pitch diameter of threads =1.020/2 =.510
Radius of chamber = .513/2=.257

. i

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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-
’ - r

K L
’

N
- : - . - Bl

When congidering the total streagth of the action, assume the strength of both the "~
barrel and receiver to be of the weaker material since the stronger material In the

receiver will add to the total strength only if the weaker material withstands an overload.
70, 000

Radius of receiver =1.358/2 or .679

.257
Maximum allowable stress

©“H
nu e

p (R2+1r2)
RZ-:Z

n
[}

70, 000 (.679? +.2572
.67‘9‘ - .1587-

70,000 (:328.)

93, 400 pst
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Ballistic Information on 7mm Rem. Magnum

Bullet Velocity - FeetPer Second

‘Neight Muzzle 100 yds. 200 yds, 300 yds. 400 yds. 500 yds,

150 grain 3260 3070 2880 2690 2500 2320

175 grain 3020 2660 2340 2050 1790 1560

Bullet Energy - FootPounds

Weight Muzzle 100 yds. 200 yds. 300 yds. 400 yds. SO0 yds.

150 gratn 3540 3140 2760 . 2410 2080 1790 -

175 grain 3540 2730 2130 1630 1240 945

4
. Trajectory - Inches
100 yds, 200 yde. 250 yds. 300 yds. 400 yds. S00 yds.

‘ 150 grain 42 +2 o 3 - -I4 30 .

175 grain +1.8. - Q -

Bullets are Soft Poiot Core-Lokt

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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