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High Power Bolt Actionm mn-, including scse of the sngineesring problems involved.

PASE OF MARUFACTURE ARD LOW COST

The tolt action rifls is basically ope of ths 2308t simple to produce.

Hewevar, tradition as well as Paul “auser's %/'98 Action have influanced previous
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designs to the extent that mamfacturing 0ost was given very littls considerstion,

As & exampls, the reselver and bolt of the 1917 Enfield took over 250 operstions o

complete. The total on the N/7Z1 Recsiver and Bolt 1s less than 25% of that mumbere

Formed or dram parts were used very litile in gun mmmfacturs until the

last var, when speed and omservation of materisl became very i.lportnt. There are
20 parts of tnis ﬁpc' e hﬂn i/'la'l'wno of which doh-utm . ﬁht M y tdon ﬂ' .
' appearnce, but contribute appreciably to moderate selling prices

Of the total of 58 parts in the rifle, 20 are formed; 25 are an-plmd

-

on high prod;cﬁﬁ smtomstio uuh:ma sach 88 screw machines and -pr!u m‘;"@;:
and 9 have uaandu-: cporations after being pertially oo-phudcn-mnm__a_ .
machinas. un;r tnr parts,. the Receiver, Barrel, Stock and Freot 81ght have - njcr
porticn of their operaticns om production machines such as -m:.u machines and lathes.
mmﬁmpﬁ-un-uiuumuq ndpu-unmo;;luln
as possible, it was necsmsary to uko all parts interchangeable exocept thoss few
which are applicable to individual calibers. For example, all parts in the N/721

are int:rchangeable between callbera except the Barrel and the Bolt Head. There

are three calibers supplied in the M/72) at presente The rifle for the 270 Win-

ctaster caliber i3 exactly the same a3 for the 30=06 cxcept for the internal
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dimensions of the Barrel., 7The rifle for _tha 300 B48 Hagnum celibar is identical
with the 30-06 except for the Barrel chamber and Bolt Head., Thareas ,8 parts are
nesded for any one caliber, only 61 separste narte are necessary for the thres
calibers,

DESTGN FEATURES

Several desirsble features .nro incorporated in the new modal which are
not new, but had 20t deen previcusly fﬂ;,tlred in their entirety in any single design.
Thase features are:
1. A Zolt Handle design which allows low mounting of s talescope sight
o |
without interfarancs. Phcua the talescope line of sight close to the
1ine of the opmn sight is desirsble to alleviate the necessity for chenging
the Stock whan "{ron® and telescopic aights ars ussd altarnately., Talescope
sighta are ordinarily from 3/4" to 1-1/4" in diemeter. With the setal
sight line 1/8" above the a»«zvvgr, thare is necessarily fyom 1/4" to 1/2"
diS2arance batween the talescome znd aetal aight line,
. For those zhwoters znoc objact o the liiTaramce tetwean talascone and

hoelr i oveiluils -dlich srevidas a 1./2M highor

- - . i
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3. A triggei' pechanism providing a pull approximately .05® in length without
preliminary take up or overtravel or baciklash, This allows the shootar
to dischargs the arm with proper control without disturbing the alignment
of sights and target. This was previcusly available only on match rifles,
bowever, this ruﬁu-e is availl:-ble on the Model 721 by cesigning for a
minimum pusber of required opsrations. In fac.t after foraming there are only
3 drilling operations and 3 g'd.nding operatinm on all of the trigger parts.

4e Short Firing Fin travel (.290") giving a lock time of about 003 secands
(only 40% of the 1903 Springfleld lock t.i.l.e) yet providing definitely
superior ignition characteristice., This superiority csn be accounted for
by the positive seating of the cartridge in the chamber with the spring
urged ejector. This makes it unnecessary for the Firing Pin to overcomes
the inertia of the whole cartridges and its total energy 13 used for in-
dentation of the prizer, The result is th:t normal vuriation in cartridge
length has no ef‘ect on the ignition, each primer is delivered 'l;he full
snergy of the Uiring pin blow.

£+ e Jaloty can ve operated squaliy Well by either rignt or lef't hamded

anootera, znc i3 posiilor - Tuch th.t low mountsa tolescopes do not
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interf;re with 1ts operation. With normal cars its operaticn to the Poff®
position is nolseless.
New features are incorporated which are awvailahle in no other sporting bolt
action rifle at the present time. Thase aret

l. Strength characteristics which have defied all efforts to make the action
£all under over load comditionse. The reason for this, of course, is that
the dssign 1s based ‘an sound an;'niom:.:g-' principles.

2 A new apd novel Extractor entirely contained in the Bolt Head gives better
axtraction characteristics than the old book type.

3. A Barrel and Bolt design which completely encloses the cartridge case in
steel makes the strength of the actlon independent of the strength of the
cartridge case.

Ls A weight very close to 7 lba. complete, approxisstely ane pound lighter
then previcus high power bolt action rifles, yat sironger and safer from

the stundpoint of cartridge or gun fnilure.

Joryicer:

1, Barrsl Strangzth

The axterior 4imensicns of . snoculder arm re limited Ly <hz iprearancs,

the werght, ond the Tetulred handling suuiiiless To dect i 3iTingth
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Tequirements in hign power rifles without an adverse effect on appearance,
weight and handling characteristics, it 13 often necessary io heat trsat
several of the parts. The barrel is cne of these parts. As the most
gconomical way to heat 4reat steel 1is in furnace size lots, the cariridge
with the highest sirength requirements is used for caleaulating the necessary
physical properties of the barrel ltgel for all cartridges in any one model.
Io the W/72L this cartridge is the 3oo H&H Ragmm (300 stands for bore,
HRH for Holland and Holland, and iagoum, 2 ;I.;rge glass of liquor, in
othsr words, a big "shot®).

The highest pressure in a shoulder rifle occurs while the bullet is
soving its {irst few inches of traval. Thearefore, the chamber portion
of the burrel must be the stromgest. Ordinarily some derivations of Tame's

thick wal. tubing formula is used for calouliting streas in qun barraels.

- ' 2
for tangential stress - S =P (312 X )

R2 - m?
thera

Stress

Unit sressure in tube

Intamai radius

Srteinel mading

Iimddus 3t a:ich 3trass is foxen
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Substititing in this formula the aversge tangential stress 1 inech in
front of the recelver using 84,000 pe.s.i., internal pressure is 65,000 pe8.i.
From this caleculation and others & minimum yield strongih of 80,000 peseie
was established, In addition, an alloy is used which will give at least
50¢ reduction of area and 20% elongation to prevent fragmentaticn in case
the shooter gots an obltrncﬁon. in his dbarrel. An obstruction will '.z‘ack
even the strongest of barrela. S : -

2. Action Strangth

2ue to the atrict control of tho loads used in a high pressure rifles,
the factor of safaty used in the design of barrals and actions is generally
pot over I.3. Eowever, in the WA dena?_ it was possible to get & larger
factor of safety. Tha greatast load applied to the bolt face occurs with
the 300 Magmum proof. This load is in the neighborhood of 81..009 PeBels x
2l 8g. in.= ‘17,500 pounds daximum force. The amallsst area in tansion 1is
«48 3c. in., in 3neur is 42 8i. in., and in compression i3Jds4 3g. in.
Tae -.ighest Jrov-blc atres: Zaeb is 17,500/.1i = LI5,3000 2.3.4. The .
Zeceiver and Soit ire -astemrera:d o a Fiold 39Twnia o 1%0,J00  verazge.

a1 wlloy 933 sescct2e adch 2na srnzesiant Lmzuo: dvenartlos, war Iing

izoa 25 at tae solocted LurAnesae | _ }
me e eme e o R IaRETTLITENTTE N o memr Il OIS TS aAems e maeweTow nl s waest e e, oes
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Ignition Characteristics

Uaing the primer asensitivity specifications set uy by the Small Arms
and Ammmiticn Manufacturers Institute, the minimunm energy of firing pin
blow for proper ignition in a firesara has been ostablished., The conventional
method for meaauring th; sensitivity of primers ‘uses the drop test machine,
A steel ball of nown weight is dropped on a light Firing Pin which strikes
the primer. Samples of 25 to 100 pri;;ru are tested at each of several
heights of fall and the fraction of primers thut fire at each height 1i» 4
recorded. The contrelling factor, under any givnn set of conditions, which
determines wiether or not a primer fires is the emergy with 'high it is
struck by the Firing Pin. The drop test data recorded in terms of height
of fall is readily expressed in convenient energy units of inch-ounces
from the product of the height of fnllz in inches snd the weight of the
falling ball in cunces. All th.x§ reeains i3 to determine the variables
introduced by. a2 gun =ochanism under rield conditions. These are usually
“riction, howc sSpace (the 3vace sror i@ P.ee oo tae Solt tc the surfacs
in <te ch.mber wnicz suapgorts oo ¢ roridge lansitucinaliy), =ccenzriciiy

of ziow and tampar-.mire, hece . ctor: G- Ue2n sYRAL .o ARC Pruscnable

¢ et S, —r T~
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A certaln amourt of sdperience in spring design, slthough not absoclutely
necessary, reduces the time and effort involved. A good rule in designing
gun springs is to use 2ll the space available for spring emergy keeping the
tlerances and the stress within reasansble limits. The extra effort in-
volved is ir the trisl and error cholce of wire diameter and spring diameter,
The wire diameter is therefore set a .055" and the 0.D. at 400", This
cholice leaves space on both :.nd.demd cutside for winding tolerance.
Heving set the wire dispeter the maximum mumber of coils can be doterained
fyvom the maximum sclid height. 2.30 + .055 = 1%, the .extrn wire diameter
produced in winding complete onils recduces this to 40%. Logvin,g a coil for
tlearance brings the total coils %0 39, Then to prevent excessive buckiing
and consequent friction, tho end colls ars s uared and ground, lesving
17 active coils. The necessary lengths ares then determined from the constant
; ,» pounds load ner inch ceflection.
3

e usuel formula for deflection is:

T e _SPON or P = _udh
o -
~hess

T = Doflz2etiocn in nches.

d = Numboer ol .Ctivowils.

G =2 Torsivha. wcdududs of rigicity wiich for steei wire
averages 14,35309,000.

= 3 et auring Zimzter (J.0. - 2)

g = Wi dcmeber.

2 = Zprins load Li its.
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Substd tuting . ' , '
2 e 11,5 x10% (5.1 x 1078 )
¥ 8 (J0411)37 j
1 - 8.6 '
F .

Since a minimum, approximately 19.6#, 1s desired at a length of 3.493s

226 = 8.6 Phere L = Free length,
1~3.493

L = 5.773 inches .
If reascnable cost of mamfacture is expected, the spring manufacturer

should have at lesast 10% tolersnce on the loade With & minimum free length
of 8ay 5.80" and a working load of 204, the average free length was set at
5.94% giving a tolsrance of 2 14 x 8.6 = 1.2#,

Froa the stress formila

Ss _ﬁg.%_. = 3.%2&. E  the average working stress is

(X = concentration correction = L + .i.gé.)

2055 (5,94-3.493) 8.6 (2345)(1,08) = 120,000 pes.i.

,000166

¥ith : solid height of .055 x 29 = 2,145 the solid stress is

2055 (5.094-2.145) 8.6 (.345)(7.08) = 187,000 pes.d.

+000166

T™is i3 on the kizh eide, but acceptable with good quality music wire.
Trom %iiz Jroceedinr indormation Lt is ;ossibie to caleulate the lock time.

Crom ‘nc :undumenta. equations Z= 1/Z MVR, T e PS anc t .:_ , lock time
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=120
t= [{’7!;1-', where .l- mass of Firing Pin plus 1/3 the mass of the Main
Spring, 8 = din:.mco the Firing Fin travels in feet, and P = gverage force
e.xgmd by the spring. Substituting ¢ = ‘%C(%’: = 0032 seconds.
By measurement this was found to be very close to actusl. Lock time is
impartant because it 1nd.1¢ltel the possidle mn;nt of the arm, in the ’

hends of & shooter, betwesn trigger release and ignition of the charge,

(RPN PR

1.0., groator lock time introduces greater possibility for lusan error in

I

placing the shot at the target.

Ao

M., Tial'azar,"r.:

1o, 28/48
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