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High Power Bolt Actiom mn-, including some of the snginesring problems involved.
PASE OF MARUFACTURE ARD 1OW COST

The tolt action rifls is basically ome of ths 208t simple to produce.

Hewevar, traditionm as well as Paul Yauser's ¥/'O8 Action have influanced previous
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designs to the extent that mamfacturing cost was given very 11ttle consideration,
As an exampls, the ressiver and bolt of the 1917 Enfield took over 250 opersticns t0

complete. The total au the N/7ZL Recsiver and Bolt 18 less than 255 of that mumbere

last var, when speed and omservation of material becsme very i.lportnt. There are
20 parts of tnis Aype e i.lthn i/'lalllwno of which doh-cotm : th- M otion 01-' .
' agpearsnce, but contritute appreciably to moderate selling prises

Of the total of 58 parta in the rifls, 20 are formed; 25 are an-plmd

-

on high prod;cﬁﬁ smtomstio uuh:ma sach a8 scres 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
portion of their operaticns on producticn machines such as -m:.u machines and lathes.
| hmﬁmpﬁ-unnut'uumuqndmnmo;;luln

as possible, it was necsmsary ‘o uko all parts interchangeable sxcept those few

which are applicabls to individual calibers. Tor exsmple, all parts in the W72

are intarchangesble between calibers except the Barrel and the Bolt Head. Therxre

are three calibers supplied in the M/721 at present. The rifle for the 270 Win-

ctester caliber i3 exactly the same a3 for the JU=06 except for the intermal
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dimensions of the Barrsl. 7The rifle for _tha 300 B48 Hagnum celibar is identical
with the 30-06 except for the Barrsl chamber and Bolt Head. VWhareas 48 parts are
nesded for any one caliber, only 6l ssparste parte are necessary for the thres
calibers,

DESTCN FEATURES
Sevaral desirzble features .m incorporated in the new modal which are
not new, but had not deen pravicusly fﬂ;,tlred in their entirety in any single design.
Thase features are:
1. A Zolt Handle design which allows low mounting of a telescope sight
o |
without interfarancs. Phci.ng the talesscope line of sight close to the
line of the opmn sight is desiradle to alleviate the necessity for changing
the Stock whan "{ron® and telescopic sights ars used altarnately. Talescope
sights are ordinarily from 3/4" to 1-1/4" in diameter. With the 3etal
sight line 1/8" above the a»«zvvgr, there is necessarily fyom 1/4" to 1/2"
diS2arance batween the talescome and azetal sight line,
Z. Por those shwooters mnoc sbjact o the lliTaramce tetwean talascone and
serallic ~ins a7 cigus, & Theck i zveilells dlich wrevidas o 17" highar
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3. A triggei pechanism providing & pull approximately .05® in length without
preliminary take up or overtravel or backlash, This allows the shooter
to dischargs the arm with proper control withcut disturbing the alignment
of sights and target. This was previously available cnly on match rifles,
bowever, this roninre is avall:-ble on the Model 721 by cdesigning for a
minimum pusber of requiresd operations. In fa;t after foraing thers are only
3 drilling operations and 3 ¢zﬁ#ﬂng Qémnnuhns 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 Springfield lock t.i.l.e) yet providing definitely
superior ignition characteristics. This superiority csn be accounted for
by the positive seating of the cartridge in the chamber with the spring
urged ejector. Thia makes it unnecessary ior the Firing Pin t© overcome
the inertia of the whole cartridge and its total energy 1s used for ine-
dentation of the prizer, The result is th:t normal wuriation in cartridge
length has no effect on the ignition, each primer is delivered 'l;he full
snergy of the Uiring pin blow.

£+ Te Jaroty can ve operated squaliy well bty cither rignt or let't handed

anootera, znc i3 posiilor iz Tuch th.t low mountsa tol2scopes do not
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interf;re with 1ts operation. With normal cars its operaticn to the %off®
position is nolseless.
New features are incorporated which are awvailable in no other sporiing bolt
action rifle at the present time. Thase aret

l. Strength characteristics which have defied all efforts to make the sction
£ail under over load conditions. The reasocn for this, of course, is that
the dssign 1s based ‘an sound en;ixiou;l.:g: principles.

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

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

4s A weight very close to 7 lba. complete, approxisstely aone pound lighter
then previcus high power bolt mcotion rifles, yat sironger and safer from

the stundpoint of cartridge or gun failure.

JgIusTerig 230

1. Barrsl Stranzth

The axterior 4imensicns of . anoculder arm re limited iy <he iprearancs,

the werght, ond the Tetulred handlin cusiiidess To Deet a2 3iTiagth
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Tequirements in hign power rifles without an adverse effect on appsarance,
weight and handling characteristics, it ia often necessary io heat treat
several of the parts. The barrel is cse of these parts. As the most
gconomical way to heat ireat steecl is in furnace size lots, the cartridge
with the highest strength requirements is used for calaulating the necessary
physical properties of the barrel ltgel for all cartridges in any one zodel,
Io the W/72L this cartridge is the 3oo H&H Ragmm (300 stands for bore,
HRH for Holland and Holland, and dagoum, 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 travel. Therefore, the chamber portian
of the burrel must be the strongest. Ordinarily soms derivations of Tame's

thick wal. tubing formula is used for calouliting stress in gun barralis.

- ' 2
For tangential stress - 5 =2 (R2*+ K287
' 3
therz
U = Stress
? o Unit 3ressurs in tube .
?‘l = Intarnal radius
Sz = Zytoinel radiung
=

Iimddus 3t 7:ich 3trass is Soxen

S TR AT TR iy e fatant P2 % o AW aa e e
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anmtitnn;g;in this formula gho.wwmnge tangential stress 1 ineh in
front of the recelver using 84,000 p.s.i., internal pressure is 65,000 pes.i.
From this caleulation and others & minimum yield strangih of 80,000 pesed.
was established, In addition, an alloy is used which will give at least
50% reduction of area and 20§ elongation to prevent fragmentation in case
the shooter gots an obltnuﬂnnn.ln his barrel. in obatnmmmmxwixl|;%ck
even the strongest of barrels. .
Action Strangth

2ue to the atrict control of tho loads used in a high pressure rifls,
the factor of safaty used in the design of barrals and actions is generally
pot over I.3. Eowever, in the l/?ﬁl deliq? it was possible to get & larger
factor of safety. Tha greatast load applied to the holt face occurs with
the 300 Magmum proof. This load is in the neighborhood of 81..009 PeBele x
2l 8g. in.=‘l7,500 pounds daximum force. The amallest area in tansion 18
«48 3c. in., in 3hexr is .42 su. in., and in compression i3 Jds4 3q. in.
Tae -.ighest 3rov-blc stress inen is 17,300/.ii = LI5,3000 2.3.i. The .
Zeceiver and Soit ire ~ustemTerai %o 3 yiolld 3TTengia 0 180,J0v  verzge.

o wlloy 933 sescct2s cadch 2na smzellat lmziod dwenartlos, var Jing

izoa 25 at. tae 50i2cted QLrAneSae |
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Ignition Characteristics

Uaing the primer sensitivity specifications set uy by the Small Arms
and Ammmiticn Manufacturers Institute, the minimm energy of firing pin
blow for proper ignition in a fireara has been ostablished. The conventional
method fo; seaauring th; sensitivity of priners'nlea the drop test machine,
A steel ball of known weight is dropped on a light Firing Rin which ptrikes
the primer. Samples of 25 to i@o,p;in;rs are tested at each of several
heights of fall and the fraction of primers that fire at each height 1i» 4
recorded. The contrelling factor, under any givnn set of couditions, 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 th4§ reeains i3 to determine the variables
introduced by. 32 gun =ockanism under :rield conditions. These are usually
“riction, houc space (e 3vace irorn e Fice oo tiae Solt tc the surfacs
in 4. ch.mber waicz supzorts Lo ¢ roridle lomsiftucinasly), 2ccenzricisy

of ziow amd tampar-.mre, hele . ctors B Uean svnili.te. ARn rriscncble
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A certaln amourt of a3perience in spring design, although pot sbaolutely
necessary, reduces the time and effort involved. A good rule in designing
gun springs is to use a2ll the space aveilable for spring emergy keeping the
tolerances and the stress within reasonsble 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.
Having mset the wire dizpeter the maximum pumber of coils can be determined
frvom 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
tlesrance brings the total coils %0 39. Then to prevent sxcsssive buckling
and consequent friction, tho end colles are s uared and ground, lesving
17 active coils. The necessary lengths ars then determined from the canstant
; » pounds load ner inch deflection.
3
e usuel formula for deflection is:

T e SPW o .E_
Gae F

~hess i

Soflz2etion in nches.

Jumster ol ctivowils.

Torsivhan «Chdis o rlgioity wiilceh for steeir wire
sVYerages 14,339,300.

wedl 3uring Zimzter (J.D0. - Z)

Wiz dlometer.

Spring load Li il84

Ci ws V)
'] L B 1]

LXV o Y TN

R2501520



1N

Substituting -
P e 11,5x106 (9.1 x 2078 )
¥ 8 (40411)37
L - 86
F

Since a minimum, approximately 19.6#, is desired at a length of 344931
2326, = 8.6 Where L = Free length,
L~3.493
L = 5.7 i:nchol R

1f ressonable cost of nnnflcture is expected, the spring manufacturer
should have at least 105 tolersace on the load, With & minimum free length
of say 5.80" and a working load of 20#, the average free length was set at
5,94% giving a tolsrance of 2 J14 x 8.6 = le2fs

Proa the stress formula

Ss _ﬁ&%_ = .?.n%.!&. E  the average working stress is
(K = concentration correction = 1 * .n.gé.)
2255 (5:94~3.493) 8,6 (2345)( s
~000166 1.08) 120,000 poﬂ-io

¥ith : solid height of .055 x 29 = 2.145 the solid stress is

000166 1.08) = 187,000 pesed.

mis is on the hizh gide, but acceptable with good quality music wire.
Tyom “is Jroceedinr imvermation It is ;ossibie to calculate the lock time.

-vom “nc iundumental equations Z = 1/z !Vz, e PS anc t = 3, lock time

7 ?
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] =V§;§', whore M = mass of Firing Pin plus 1/3 the mass of the Main
Spring, 8 = din:.mco the Firing Pin travels in fest, and P = average 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 nuﬁsltel'ﬂn»900muﬂa lann#ntcﬂ'thouun,in the ’

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

Diod s i timis 0% v

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

I

placing the shot at the target.

Ao

M.E. :{ﬁ\l-iiar/;';:

o, 28/48
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