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Al\TICLI roa •PJIOOOO! pODllJ!jBIRG" 

a4 &I .a nsal\ d tbta popalarlv. Bemqtm Sa--84 a Spu1d.Dg l»U lot1oa B1P . . . 

Pftel!·IU1e M8e4 GD tu 191., Bmftel.4 cul ~MSpatell .. tu Jlodel JO•. Ia 1940 tld.a 
' . 

appU.oabl.e·...co.lllm1' prodllcta. •Deld.p. tor relt•hUtti· uul .... o~ unutaot.Un. Yitll n-
. I . 

1zlt;ioo4'aa:l.q DW fMftrff to 1llpro\'e __. aaa.ptacse.• M &t~· wi.U' l>9 . .U 
. ; . . 

I 

to lhow bn t1aia atat.mt .... epplled ill t1- d•ei&D of. the·llodel. 721-722.~ 
\ 

High Ponr Bolt Action llit1et inolud!ng aoa. of the englnHl'ing p~bleu 1n...Oln4~ 

ZA5! OJ' UHOFACTOB! ABD LOW COST '\ 

The bolt act10D rifle ie baeiaal.lJ' one ot tho mos~ simpl.e to produce. \. 

However, tradition as wel.1 as Paul Yauser•s IA/'98 Action have influenced previous 
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• de'1gu to . the extat th&t. aautaotllriDg 001t was given ve'q' little co1181derat1o11. 

A.a an exaaple, the reoeiver and bolt. ot the 191.7 ED.field took over 250 operation• to 

aollplatea 'lb.• total. Oil the 11/721 lleoeinr ad Bolt 1• l.e .. ·'tha 25~ ot. that. DWlber. 

~--
FOZ'll84 or dram parta were u1ed nr,- little in gmi llllllUfaature UJl t1l the 

lHt n.r, Whc apeed ad ccmaemts.on ot material. beoeaa Tft7 illpol'tuat. 1here are 

20 pa.rte ot tbia 't.1Pe in the lf/1~ none of which detract ma the ~tioa or 

Ot tile total. o~ SS parts 1n the rlf'le, 20 are forlleel, a' are coaplete4 

md 9 have . ••oondar7 operaticma after be~ Pa:rtiall.T aollpl•t.ed cm aut.Ma.tio 

• u.chinee. Onq four pa.rU, the Receiver, Barrel, Stoolc and Front Sight ha.ve a ma,1or 

pol"timl ot tb.dr operation• Oil promotion maohinee 111ch ae a1111ng maohinee and lathea. 

Ia order to keep ~e 1nveatunt in inT81ltol7' and parts in prooeH as low 

ae pceaible, it wae necnl&rf to make all parts interchage&ble except thoee few 

wbi.Ch are a~cabl.e to individual. oalibera. For example, all. parta 111 the 11/7Zl 

are interchangeable between calibers except the Barrel and the Bolt Head. There 

are three cal1be1"11t supplied 1n the ll/72J. at present. 'l'he ri.t'le for the Z70 Win-

cheater caliber 1s exaotly the SUie as for the 30-06 except for the in tern.al 
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.. · ... 

1. •·Bolt JlaD41• 4ea1p 1fb1.cla allon low-~ of; & .t.l.HooP• ailh"' ,:·: : · · 
.. ~ ' . . ."' 

utboa mwt_.... Plaotn1 -...~..,. Un•. ot ·81.'ht -alp~ --~. ~;- · \.· ~.,.1 
. . . . . . . : ' : ':\~, .. · .. 

u.. ot t1ae opm aiPt 11 4utralll.• to allmate the neoeenv tor·~. 

tile -- -..• - ~ dpu on un.t .i-'#• ~•eop~ 
. I \ 

' - . ~ 

With tu: a.tat 
• ..,: • I ,~~ 

. . . -. . . ·' 

Id.pt. Uae 1/8• aboft the Beaatnr, tibre i• uo••~ ·rroa,1/4• to· i/2•. 

2. !'or thos• shooten wbo object to tbe clUtarenoe between teleacope and· \... 

. -· \ 
I 

metallic .liJle of sight, a Stock: ia available which prcvides a 1/2•. high•f 
• r 

comb and heel • 
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prel1•1narr take up or o:nrtra.Tal: or baokl.alh. 'ftde allow• the ahooter 

to diecharge the an 1'1.th proper oontl'ol 111 thout dilturbing the aJ 'pwent 

however, th1a teatnre 18. aftil.able cm the Kodel 72l. b7 deaipills f'or a 

lljnj•1• DQber or r~ operatiane •. In tact atter fol'IWlg there are ~ . 

3 dr1111ng operaticiu ad 3 ~operation• on all of' the trigger p&rU. 

(ODlJ' 40J ot the 1903 8p1Dgtlel4 look tiJla) 7et providing definiteq 

by t.he poait1Te •eating ot tile aart.riclge ill the clwlber with t.he 1pr1Dg 

urged eject.or. ~· aakea it mmeeaaaar,r for the Firing ~ to oTercou 

tile inertia ot the whole ~ and its total margr 1a uled tor in-

dent&tion ot the priatr. !ha relUl.t 111 that norai Tariaticm in car'tridge 

l.ength has no etfeoi; cm the ignitiolL, each primar ia del.iTered the tull 

enera or the £1r1Dg pin blow. 

5. The Safet,' cm be operated equa1.lJ Tell b7 either right or left handed 

ahootera, and its poa1t1cn is 81lch that lo• llOUJlted telescopes do not 
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iAtnfae with ~ti operation. Wit.h no~ care it1 operation t.o the •ott• 

I•• featvea an 1Doorpon.ted which are &ftUable ill n0 other· 1palbB bolt 

....... 

ac\iolL r!J'le at the preaat t.tae. Dle1e: are& 

l, 8-\rmgth &araoteriatics which ban detie4 all ettorta to llake.tha aotima 

t~ 1m4er OTor loacl condi.tiona. !he~ for thia, o~ coarse, 18 th&\ 

. · :Zt A new md llOTel ~ct.or entireq ccmtaine4 1D the Bolt. Head gi.Tel better·· 

eztraoti.on . charaoteriatica th8Zl the old hook VP-• 

ateel. uke• the atrength or the actiou independent ot the strength 0£ the 

4- A weight 'ferT olote to .7 lb•• coaplete, approx!Aa.te~ one pound ll~ter 

thm preTioua high power bolt aotion rif'lH, Tet it.ranger and eater troa 

the 1trmdpomt ot cartridge or gun t&Uure. 

!jBGI!iEER!HG PROBLJiWl 

l. Barrel. St-rength 

'!he exterior dimenaiona of a abculder arm are 11111.ted b7 the appearance, 

the weight, and the required handling quali tiea. To meet the strength 
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~--

several ot the pariaa !b.• barrel 1a one o! these P8ria• A8 the ·l!IO•~ 

econoaical •ST to he&~· ~at- ateel 1a in turnace aue lot., the oartr.Lda• 

pb71ical propertiel ~ the banel 1teel tor all cartridle•·ill. 81Q'·oue D:Mtel. 

In the lf/721. tb11 aariri.dge i• the 300 lf&H Vag1111a (300 atllDcla ~or bore, 

H&H tor Holl-1d md Jlollu.d, and •Pn•, a large glu1 ot ~ 1D · 

'l'ha bigbe1t preuun ill . a lhcn1lder rli'le ooau.ra while tbe· l:Wl.et i• 

llOYing its first raw ache• ot travel.. '1iererore, the o~~r ~rt.i.cll:l 

thick wall 1aibing tft91J..a 1• uaecl for cal.cul& ting atreaa in. gun barrels. 

For tangential at.res• -

Where 

s • Strea• 
P • IJJdt preesure in tube 
Ri • Intemal. radiu1 
R2 • External radiua 
R • Rad1u1 at whiab. etreas is taken 
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f.'ront. ot :the reoei.ver uaing 841000 P•••f.-•, 1Dtenaal pralSIU'a 11 65~000 p.a.s.. 
I 

SO% recmoticm. of area and 20J elongation to preYen:t ~tation in caae 

the ebooter geta an obstruction in hi.a barralt. • obatra.ctioD will wreck 

even the strongest or barrel.a. 

Dile to the strict control or the loads used. ill a high preaSllre rif1e, 

• the factor ot sat'ety uaed 1n the deaigD ot bm8J.e md aoiicma · 1a general.11' 

not over 1.3. However, in the 11/7.'A: deaip '1.-t wae posalble to get a larger 

.factor of aatev• 'l'he greatest load applied to the bOlt race occurs with 

the 300 llagnma proof'. 'l'his l.oad 1a in' the ileigbborhood of 84,ooo p.1s.1. x 

.21 sq. in.a: 171 500 pounds ma:dmr1m force. 'l'be aalleat area in tension ia 

.48 sq. in., in shear is .4:; sq. in., and 1n compreaa1on isJ.4 sq. in. 

The highest probable atrese then is 17,500/.14 • 125,000 p,a.1. The 

Receiver and Bolt are auste111pered to a. yi.eld strength of 1901000 average.· 

An alloy was selected which has excell.ent iJlpact properties, averaging 

• Izod 35 at the selected hardnes&, 
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• 3, Ignition Obaraoteri1tioe 

Ueing the priller 1enl1ti'f'i.V 1peoification1 eet up by t.he ~ ~ 

r' 

blow for ~per :1pi:t1cm 1D. & 1'1.reara baa beeD. eatabl.Uhede 'Qae C011.Yentiol1al. 

method tor measuring the eensiti:ri tJ' ot ·pr1JaeH uaee the _di'op ~st macUne• 

A steal ball of known.weight 11 dropped oza a light Firing ~in ~ch atrilcee 

the prlur. Sallplee of. 2' to 100 priaere are 1'e1ted at each ot •everal. 

heights of !all. ucl '"• tnot1on of primers that f~. at each helP.t U 

recorded. ihe oontrollJAg factor. Wlder 111J.7 given set ot conditione, which 

• detera1nea whether or not & priller 1'1rea is: the ea.era nth which it is 

atru.ck by the FiriJlg Pill. The drop test data recorded .to terms of height 

of f'all. is readil.T expreHec! in convenient energy units of' inch-ounces 

fro• t.he produc1' of' the height of fall in i.Jlchea and the weight of the 

falling ball in ounaee. All that remains is to determine the variables 

introduced b,y a gun 1118cban1D under field conditions. These are u11Uall¥ 

frict.ion, head apace (the apace from the face of the Bolt to the surface 

in the chaaber which suppor1'8 the cartr1dg~ longitudinally), eccentricity 

of blow, end teaperature. 'lhese factors have been evalua~d and reuonable 
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JJ.ai.t.I eet relative to their ,ueot on the 1&Uticm• 

A b~ apP.ro:d.llateq 85 in.oh-ounoea ·ia required to co11peuate for 

Where 

B = l!Dergr dellTered ili iaoh-otmce•• 
F • Average f'orce or lfa1n Spriq (in ouncea) between cocked 

and. f'ired load•. 
'-t= Weight of FirJ.ng ·Pin .bs~. 
Ir Weight ot spring 
D • Diatmice F1.ring Pin Va.ve11 .trom. cocked to £ired 

.po•:S.tion {in inches). . 

aib1t1tuting -

85 • F 61.,S •290 
61+.5 .. 4.2 

"1' = 313 oz. = l.9.6 lbs. Anrage Force 

With the &Teraga load requirement. and the 9J>&e• in·which the a~!Dg 

Jiil.at operate, a relat.1.T&q precise design can be accomplished. In the 

M/7-;J. the ll&in_Spring aist work in a .420 11 dia. hole and over a 128.3" d.U.. 

Firing Pin. 'lhe cocked l.ength of the spring is .3.:348 and t.be .fired length 

is J.638. The aaxiJlua sol.id height. o~ the spring CBn be no more than 2.30• 

as the spring 1111at be compreaaed to this height during assembly • 
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·} -J.0-

A oertain aaaunt ot uperlaoe 111 ·IJlri,Dc design, although uot abaolutel.1' 

TOlnd 11 _in the trial and error ahoice ot wire cli.qeter end apriDg diuater. 

'!he wire diameter is th81"efore 1at & .on• ad the O .. D. at .400•. 'lhill 

-~oe 1eoes apace cm both inlidei ~4 011-tAde. tor ..µidin.g tol.erano•• 

H&Ting eet. the wire diamater the -..w1•1• llWlbar o~. coils can be cleterai.Ded 

. clearcce brings the tctal coil.I to 39, '!he to prevc t exceasi ve buOkl.iq 

and conaequent frictiou, the ~d aoil1 are 1quared and ground, l.eavi.Dg 

;7 active coila.. !he neceaaar,r l.engtha a.re then. deterllined from. the constant 

l. , pounda lo&d per inch defiection. 
·F 

'fhe ui.iial. foraii& for deflection 111 

Where 

F • 

F : Deflection in inches. 
N • Nuaber of active mils. 
G • Torsional Yodulus of rigidi.ty mich for steel wire 

averages ll,5001000. 
D .. Mean spring diameter (O.D. - d) 
d = Wire diameter. 
P • Spring load in lbs • 
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. . -6 r. • u,, x l.Q6 (9,1 :x w ) 
r · a <.om> 37· 

l. • S.6 ., 

Wh.ere It • P'ree lencth• 

L • 5. ?"13 inche• 

. I 
ahauld have a• leui lOj tolermce on the load. /With a ••n1m• trff. leragtA 

. / -·----of aay s.ao a a ii:nidDg load ot 2DI~ the avenge fJree ~ wu ae' at. 

lroll the atreH forml.a 

S• • the &Vt!rage working stress ia 

(I • oonoeaV&tion correction • l. + .J!) 
0 

With s. eolld height of .055 x 39 • 2.14; t.he aclld stre11 11 

Thia 1- on tbe bigh aide, but acceptable with good quality- 1111nc wire. 

From the proceeding inform.ti.on it is ;x>S61ble to calculate the lock time. 

FTOlll the f·undaaental equations E • l/'2 KV2 , E • PS and t • I. , lock time v 
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:,.:' 

/J 

.. ~;;:"" , where • - m&lll ot nrm1 P1D plv.a l/'J tbe ..... 0£ the lla1n . p 

8pria1, 8 • distance the Firing Pin t.raftla Sn t•n• and P • averace foroe 

exel'ted b7 the apring. SW>at.i.tutbg \ • . \fii&'>f!i. • .0032 aeGOllcla• 
. . · . . . . tn. 3a.2 12 

B;r aeuareMDt th18 na .tow:ad to be 'ft'll7 oloH~ to· aotuai. Lock time u 

.. 
i•••.t greater lock U..e 111.trodllod l"&ter pttll1b1UV for bullan error in 

plaoii;ig the lhot at t.he tars•1"t 
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