
• 

• 

• 

BARBER - PRESALE R 0099475 

72! & 722 MODEL Gtm TEst 

CC. G. o. Cl~~f;rd :~8~ 
~ IL M::Cormi;;I: 
li A. A- Stnte~hQ~­
p ll. lluthe:rford 
M, R, Walke:-
R. H, Gra.;;is 
P., C, Moa& 
C. ;; . Kirchen 
W. Ecllolfa;y 
J'ile (2) 
liotcbook ;/-299 

Septecbar 2~ 19~; 

Feriol, Sept. 27. 1544 to Jan, 31 0 i945. 
Frajei;;t; L-3J.2l P,O, 1~032 
lioteb,r.k: 1299 
PrepF.nd ll;;, B. C, t<io E-IJ 

Or. Oc~.ober · 20, l94q, tl!:• mod.el gw:i.c were t·.;rned ovii;- to >;he En&1nae:r:l:o.g Uni·~ 
."]"C>L·. Design for ec.d'1.1'anr;e ta still€. Both of those 11ero bol t~aetion, high-poll!el"e:i 
:.·1~}.ee; the M/7'a in caliber .:;oo R & R Ha.an~ E:Dcl the H/i22 in caliber .~)0 s~-.a~c 

ThB DeRigu Unit ba.d pe:forme~ eu.ffieient tostc QU ~03~e tY.o modola to ~3 
:rc:::$~na."t::;· c~rte.1n that the design was e:und. :be l!r.G1i:"erin.g V&i t, &cting a<J ;:..~ 
iiuparti~l gt'O\t".(\. "il'as a!Jked to thorouglll.7 test bCJt.ll. gr.:.:..:i: 

ln crdo:r to test these ~vo g'.llle. a. ~l!!st me.n:wl wa.s p1·cpe.rcu vith ·~b.e i..:;.l.::."Willt,; 
objective:!! 

j . Define in dete.il each test. 
2. Deseribe tlhy tbe tezt is performed, 
3 ~valuate a pa.rtLeular gun,. 
l;... Ps::.':!:it compax-hon 'Iii tll other gun.:;,, 
5. De:.ect i'lnws in material, worioi:l.llahip &.:.e../or O.ei:ig-.1 .. 
6, St<ir·tie~·dize tei::ting proc111dure. 
1. Fa;~ ... i t rier:!o:rJl!~r:e o:r ;.oats b~: laboraiot7 csdstant:;, 

1he manual is easeneil.illy genero1 in neture i;::i~ waY ;~~&r t~6 tcu~in; of ~Y 
;·if:e,, F.0•10·,er. i1. vas u::ied. here c:peci:!'i~all:y t;. tiH;t the M/j'Z.I. co.nd 722, ~1tler. 
~;f r.est.i; co•::::r<:d. by this mon'.lal &re as t'i>llO\ol!!., 

i. JDt~~~~.er,ge~bility 
Gr~..:.1b·; r I·:c. :!n:::.:. c;-.i. s 
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l' er1'or111&Dce !l' 1118h (Cont 1 d) -

3 •• Beadspae• 
4 St&bilit~ or Center of Imt>act 
5. ~rigger Pull -
6 0 • ~olt Llft 
7. fir~ Pin Protrusion a.n4 ln4.e11.ta.t1on 
8 0 Take Down Inspection 
9. A.:curac7 

10 = S&iety Mechanism . 

Endurance 'l'eah -

1 , J'roof Firing 
2. L~ve Firing . 
)~ Dry Fire vith Dutimiee 
~- Dr1 Fire without Dummies 
?. Ro Lubrieation T9st 
6. Cold. 'l'et!t 
7. Wet ana. Dllet Te&" 
S. CoGipetit.iv~ ADF..inition 
9. F1.e!4 'ret1t. 

10, Def~ctive AlilmWl.1t1on Test 

~he pil.rpose of the above performance teats 11 to mea9\11'e the effect of 
endi;.rE;.Uce ahooting. In an effort to ge.in the 110 r,t informa Uon from thG lear;~ 
ponai'l>lc teet1ug., the performanco hcts were liberall7 diGtr1'buted. throughou~ 
the endu:ranc:e testing • 

The pattern of the test was as follove• 

l. Accure.cy Tctst - Five 10 &hot gl'oups. 
2, 'l'rlggf!'lr Puil - A"1erae:e of five deteri:iinatioru;. 
3. 3olt Lift - Average nf f!ve determ1D.at1onn, 
~~.. J'iring Pin PrctJ."Uaioi> and I::u!entatior.. 
? , L l..ve Fire ... 450 :round.;;, 
6. Dry Fire with Dum:iie3 - i.o-JO ·:rounde. 
7. Dry Fire witho·.it lhunm1es - 3:000 roundc. 
s. Accuracy Tert, 
9. '!'rigger Full. 

!.O , llol t Lift• 
:;..i.. J'tr1n~ Pin Prot.rusion £nd !n>ieutst!ou. 
12, Safety Mechani!llll Ter.t. 

This 'D&ttet'!l ve.a r13peated six tlm~s d".lrir.g tho teatiog of ta.:b €\Ul- 'l'he 
~e:ial tests such a.a (l) Cold. Test, (2) \iet .e.r.d Dur!t Teet. (:~.' 1';.Gld 'res1', ae;:, 
!"ollcwed, 

~e total: U\a!Dber o!' eQO.ura.nce rounds on o&ch gun vere at:. f'c.::.lo'o'a.c 

l. ll Proof LoadE 
2, 44oo Liv& Fire 
3, 6-~oo t-r)' Fire v!. tn. Du.m:n1e a 
4, lS ~000 Dry Fire 111. thc•1t Dumm1ee 
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The most outata.nding d9fect encountered in thio testing leB Extractor 
wea.r &Jld breakage. Co11aequentl7, a. separate test v1u performed. by Design Section 
to improve the quality or the Extractors, 

OBJEC'fITS 

To e~ce teat a M/721 an4 a M/722 high-power, bolt-act100 :r1f'le to aid 
in eval~tin3 their cb&racteriatica ¥1~h regard to; 

l; Suitabilit7 for Commercial ~Je, 
2. Useful life e~ectancy, 
3. iact'.JAl infol'll:&tion fort 

2.. 
b . 

~ 

Present end future deeigu. 
Material. ud Beat ~ree.tm•nt, 

c, Proeesai.ng .. 
d. Salea :Depn:rt:!lent Xnfon9.t1on. 
e. Preseutation to Customer. 

COB CL US IOii S 

l. On the baeio o! the teat program condu.::ted on tbeRe tvo models, tho 
Hj1'2l and 722 appear se»und in design 8.lld conatrucU.011. 

2, Beth pa are slmple enoU&}l in design to permit takedo•.m by enY gun-
SJ:lith vithout besitation, · 

3, The need for comp:i.rative data on ot~er gun~ such aa the Winchester 
MJ70 e.nd. the liem111gton M/72C we.a quite eppe.rent throughout tb.e tee'e, 

4, Percent MalfUnctlono -

Mf72l 
M1i22 

M/ 721 
M/722 

All pc.rte aro re.:id)' for J>l:'Ocens~.nr. an! tee! dl>t•ign p:repe.reto:cy to piloi 
;;,ine ~m.:o.et:1ll'~. At lee.ct ~orty trln. 11hcul<i be manit!act.u:rei on the p1lot l.ine 
u~i cer~&in ~~es of this l~~ eubjeeted to a test sim~lar tc the ~ne described 1~ 
this l"Op<:Tt. 

PAfi:ST SITUA'l'IOI 

JIC)t involved • 
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.. 
Su.mlllal'Y of Defecto: 

Mj7'Zl. - ·:,CO l! !: lI µ.yr.u;a - A Jl!..;;;111: ;:io·v$111ent of :i.e~i·~n lr. 2·-~.::k i.n ~!lJ :· -~;' ,:; 
~Uuda -of one Bi:ttf-fr:-urt~ inc::i ~li6l+") ~:~a detect.ad. L?..f~:ir iirin~ app;-(. ~=·~ .. t·3:y 
four huedred rounds. No per~ !ptt:':>l e :iovemer.:: occu:·:-ed !;!:sr~ai"ta;:, 

:s"ailuree -;o feed the laat rour.d. i::l tr..e 2aga:ina 'lte:re q_ui. -;.3 :iUJ'l~r:;~~ •ft.er ~i:t hU11C.:-ed 
:r::l~ds, :;he _eause of this f:!.ilur!! was foun~ to l:f'} bur'l'D 'Jn th~ m!5.g:a..:i:.e :·'ii1!:1 '"•>r" 
due ~o f,,_ul tJ :r.anu!lletur l~ !'rr:ee s s. ~'hesc bur:-c w~ro rc-.:101;,d, .u';~~ {::. l: ·1 r .. · !-.1.;: :il.J.T 
trcublo ~aa 2:-::perienced frem thia e~~se, 

A:te:r l,lioo functional ~y~les, ':hG bolt be~ to "·ork ve1-:r h.3.rd. :?hi> .:.:.·.i: ~; ~'.3 
primary extraction i'.l3m on tho bolt "'AS stri'dn;~ t!le csm c:urt'a!'o o;i ~':i..a -.:-,, iV···•· ".:,er.1l'J7 
throwing up a. burr w~cb. bound. the bolt. 'l'U.e b\\r:r U6'5 :i~o.'.14d off £~'l:5. r..> ·.cl' •.:·c·.tbt.1 
~c experienced trom thii ~ause. 

Ceneiderable annoranee occurred frorn the at~1ng marks fe111n~ to bnld ~=-.~ .;::;' , .. , .. :: · ':' 
in plac1a but this -was due to at.eking .l.f~er :bart-.a?J..iJlg tile _ilJH ~:ud., 'rhi:i :::·~: '·-;.~:o i: 
unsatiofactocy. 

BrokeD extractors ve:re not nW1erouo 0 ~here 'being ollly th":-os :!.ustalled. th·r.i..:.gh• '.l~ t':l3 
teat. t'~e first ow brok:e at J+.0 611 f'mct10l1al. cyclH. !l'no so::ond bt'oke a~ IC .b2! 
!unetiondl. c7clee. 'l'he tb1rd ex•rac;or r8:11&ined in good condition t,bro~cut the 
remainder of the tea~. 

M/722 - .300 Savye - F~lv.ns on. tll:Le &UJ1 were oona!de:rabl7 more nW11ero11s. ~he .1.·aM''" 
for this 11 that the 722 ~as tested before the 721. ~ test.inc diDclosad. ~er~~1n 
clefec\s '41ch were correct.a. 'before the 721 wae teatecl·. 'l!est .results een best bo 
aeezi 13 tbe followiDg tablei 

'l'otal l>WUIT Machiu CumulaU"f't 
!!.!!! CZcles 2.lClH !otel 

11 0 0 11 
211· 0 0 211 
611 l,000 0 ro6ll _, 

l)2J.l i.ooo ),000 ;,211 

6,211 l.2ll 20000 i•ooo 
10 71.l 2.000 .coo 9. 711 
l.7ll 30000 6,000 10.111 

2.211 3.000 6,000 11,211 

2.211 40 000 9,000 l?.211 

J.21.1 60 000 15.000 24,211 
3.21.1 6.ooo 16,456 aii,667 
4e2ll 60 000 15~000 215.211 

i..411 60000 · is.ooo 2s.i.11 

-4-

Malfunction 

4 J'ailur•• to :Jeocl 
l'l ?ailv.r•• to feed. 
3 J'ailv.re1 \o feed. 

39 iailuree to :Zject · 

11 J'allurH to :IJect 
32 1'a11G2' .. to ~Ject 
20 :Jail'\U'ea to 1ell4 
21 !'a1l11r.1 to ~eo11 

. . 

77 7a111ll'ee to 3Ject 

24 :ratluree to Bject 

21 i'ailu.ree to EJect 

Gun Performa.n.::e 
-lire CoLt~cl Re;;ilaced 
Broken i:xt;.·1i::tc-!' 

!rolr::cm Y:xtn.ctor 

Exirac<:~i- •o:<u e.nd 
chaDGe~, Recal?o4 
!!l1!;1PeQ. ac ·tar ~ack l.: . 
otoek, o~eration bq­
c;a.110 g.iffi;;:ul t., :Ca-
ai4Jl ~:P...."!.gad, 

!,iec~ar Eei:i.u.rfl .. 
:Ex'Grao tor t&!,-lcl..: ·>d., 
E%t~act~r Ja!lur~ 
llol t Xa::cl.h i:r.:!or, 
~tractor 1~11 UL.,. 
~Ject~:r. 'a:...i. ~1·;.> 
81·-a.r !! r:t1ut ~ 
J!;::tt.·a.ctJr in·::1ta:1 
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J t c.:z ·ce :ioted :!~om the abcT2 the.t Failures. to J'ood '&'970 quite nt=erous in th: 
L re: 10 0 711 c;clee. ~e va.e re:!'e::-2'ed. to Design. Unit ~cl a change we.ll u.ae. ~he 
1-,.;;-.~ning i;, 70() eycleiJ ehowed nc such failures, indicating oatisfa.ctory cor:ractioci of 
t.: ·.: ~ ·r..::.:i. t .. 

T::e ;;.':icve nEjoctor ia.i~uree 11 were du.e to faulty 111anu!u:ture of tbh coi:ipouent, 
'i"..1..: :.:.iector ~! ;::g!,a of e. lov cubon &t.eel which. ie eyanidGd for caee hardn•se. Dug 
'..< Eb. error in l:he me.::i.ufE..Ct".U'e <>f the pa.l'ti!• it vae neceeaar/ to grind ai~er beat 
t:·r·E.\uent. Tll..--u. anot.har error they ...-ere not rc-~ea.t treated. Thia lG, of coursa, 
-:.c.~. t;i·u.:y to expec~ec! production practice. 

lhe r.'bcve "Ejection Failures" wt!re duo to wear and 11 set" e! tho txtractcr, '!'his 
C(.r.p: :sent he bee'!l. re-deaiped e.nd re-tuhd, coe Page 12 of t.his report. 

Tho "Sear Failur~" noted at 2B,2ll r.7clos wae re£erred to Dea1g;l. !. ch:ui~a ~~3 
mt.~ e ~•:lei. tP.sted in. the M/7Zl imd no trouble "H encoutore4, 1n41ce.tf.ng tat.ill:f'e.-:~oT!' 
c~::-·rrct~on Qf thh dif.'.:'icult.y. 

l?• .. ~ecn t Ms1 functioi:u;; 

~' :·]l ~ .4n a.nal)'sh of the Q.ste. coucerciini; eac·~ caH iia which an:r conc:i.4erab1o 
e'·'°'~t.lty :;·.: .ne.lfllllc~.1ons ware re11orted revea..\a a defect due pri111arilY to dDaign t~ 
·6, t:,a ciiract :a.u3e of t;ie :!!al.function. •The teat. ae eonducted did not stop to 
::'£::::3C.? thi~ li.W.i.fwicti:>?l; out ao s. !l'.a.tte::o of :f&ct, it coul:l bava been ene. in tta-;. 
i;:-. ,:::·~ one mal:!\mci;ic.n :inly -:tould ha"fl!l been reported. 

T".r,; pe:-t::;!lt C"~!.f.u."Lctio;;u1 'ftJ:: t.hc M/722 are, 

,..·_. ;-? ... 

12 ~al.I~ctionJ in lC,16C cyclce oi op~ration ~ 
12 -::4. 1c-:Th- x lOO -.s .1::: • Ma:i.fu;i.etiona 

' 
Tb.e::-e were 9 ~fwlctions in 25,.ltll ::.o·.mas. Tb.h ,tivu 0,0S9'b 1-ialf'..u.ction;; 
for t!1a M/";2l. 

x: :.:\ the .:::>ur:;e of tei~tin~ the g\Ul fails iXl ouch a l!:Allner tr..;.t. t~o 
fac~~~Y o~ ths servico o! a co"pcte~t ~smtth ic raquircd to ropa1r t<io 
g_·._,,, ·1:1efore further operation ia :fei:.r.ibl e, t!:lc bre~'dotm i e tel'!lle:l. a 
~,o::::ilot~ f°f.iluro. tu the t.ent, tCl1 (l:)) COl'llf.lsto failurec oc,un·ed. in 
2:~.:.;l!. rcw.d11 a.!ld c;vclt:.:l. G::,n l'c::-rc,rm.1:-.e~ h.s.a heec dofi!!.ac!. "·o the c1uruit::. '.:y 
~·· ::::Mi~ld;c: foi.::.ur~n: occu.n·;.ng i.r.. 10,000 l:'l)Ullt.8, Siuc::s lO foilv.:os n::e1;.::o;-ec\ 
i:1 2f , l~;.1 :- .;;'.J..'l:l.J 

:o "' ~---:o .1)(';; 

'i•:&.:-~i.-l CC'-~!Jl.Cto lr'3:1 f~ilt~~t:-~! -.·er'~ r::-!:O!'i."d in 2t.. :~: 1 r1!i,>.r:ia 3!ld. C~"Clos r 

'J."":'1.t~:·~-:--jl-c~ th~ -.-;w: fai';.t:.~-:s ~" t:~ c:--..11c~tcd. it: l·~~:-000 ~a~clc io 1 .. 05:. 
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M/7~ - ,JOO B ! B l'.apum - 'Ihe change ill chamber dimenaions after fi~i~ 

tc proof round• waa of the order of magnitude of tvo thause..n4-tb.s inch ~ .002 11
) 

111.oreaee~ However, th11 lncree.ee vae recordecl after four proof :rounde and no 
'f\u•ther increase w.a noted thereaf\er. Actual inereaue was; 

,. 

lfeok 
Sholllder 
Hill SecUon 
lead 
leU 

.0015"' 

.0001 11 

.OOll" 

.0023 11 

.OOJI+" 

• M/722 - .300 Sa•ye. - ~hei-e wna & similar chaDge in challlber cliraen.sions . 
.lctual i"reas• wae• 

Beck 
Sboul.4er 
llod)' 
Head 

.002" 

.001511 

.000511 

.0002 11 

lto athmp\ -~ mah \c 11eaaurc the ~ in longt~ of diamber on e!thel' tho 
M/7'Zl o.r 722 • 

Ml]2l - .300 B & H Nae• - 'rhere waa no c:li&ngo in headspace @rtns \he tee;, 
aevever • \hi a SWl bad be-en preT1oual1 proo:f teated. 

M/722 - e3QO SAvae - (>agea were not available for lilBUuring 'be M/72'C at the 
11te:\ of \he tes\. The fi:rst meaa\U'Blllellt tt&a obtained afhr ?ll flmct1onal 
cyclos. leadspace at ~bat atage was l.6o57•. After all tecting, headspaca 
was found to be l .6o70", indicating a cbange of .00l3". 

fhe 1>.HfUl life of a gun 12 lArgely depen4e~t on the number of :o'.lllce vu:;.;:h 
:an be =1red in it without perceptible iapairznent of a~cu:aey, Conscqu$n+.1~. ~hie 

t :i~ t wa;J designed. to meosure cbeJlgo in ac:cur&cy throughout the enci.uran:z shcu :;;.:.ig. 

It is interesting to note that bot.b. guns ir.iproved in necu~ac:r as •:h.€\ tG! t 
p:oop-ns$d., r-eaching a maxi= at &:!JPZ"O~i!llat.!4y 4,000 rc-unds. At. Ll:lis e~c.~·}, ·~.i.c 
Y./7 Zl. vne ii;t better than the MBJ1n '!:>e.rr!!l rl th the ll2.Jil(J ftlllr;1l.C1 tior. e;ld. the V.,' 7 2~ 
lie.a 221 better .. 

Manri barrel reeul ts were cenaiderecl. as ste.1-.d.ar~ ar.ci. tl!l"-"l: ~~ :..oo-t: 01· op; :.r.i~\..':l 
r.ccura.e:z of t:ie umw:i.ltion. Mean r-adi~e vas o~le~ted aa tho meaS\.'.~e ,,-;_· aoc~1:t-i.·~:Y 

The ce~pe.r1eo~ was made as !~llc•3· 

Mean alius (Mann !Gr::."'el} 
Mea.n. Badius (M/72l at & po.;~1.c\ll&r atage o! tutiEir;) 

x lOO .,. '\ of Mar.n la.r~e!. 
J..ec-.ireey 

1.06 
~ {o 40oo round.a) 

:it 100 ;;. 115~ 

-6-
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Q 

!o\al !Lm. • at llua 
'!to'llllb .... la1"t"el 
Ji reel "4'M .&cC'!?!Ol .. 1 .. o6 . 100. 

MaDn o .. ~, 100 

'° 1.2'!- 15.) 

100 o.60 n.6 
500 1,.42 74.1 

1000 0.59 13 .. 0 

l~ 1 ... 27.•: .-i":: .:.::. .. 13.5 
2000 1.05 100.1 

2500 1.15 92.2 
3000 0,.99 10'7. 

3500 o.gi. 112. 

~ 0.92 115 

4200 
.45<>0 1.00 lo6 

M.mUUoa 

1'••·· 
Ye11inoa 

:r., .... 
YHhft 

J'et.e?a 

v .. tea 

••t.•1'1 

J'•t.er1 .. ,.,.. 
l'•i•f'I 

J'•t.•r• 

ht.ft'• 

Jlet.era 

i 

.. -.-

iotNaaa 
Jan'el · .AaatUoa 

Mft.!'&GT 

100 '-•ilac'• 

100 YbcbHt.ft' 

. 12 ll••iDC\Oll 

.1'6 105 
~:-~- · .. 
•ii'. :. ,109 

,,,~..,_.. .. _~· 
:•~., 100 
;'92 .. 114 

.,122 96 

.7)2 lOI 

,.751 lo4 
.. 91-1 122 

.696 •2 

.. 7J,2 111 

' ; ~' J . ~ - - - . .... ... ! 

11aiD&toa 

~-i~OD 

l•i:act.cm 

!niacton 

l•tllg\011 

lteabghn 

ll•ilJC\Oll 

llniact.on 

WiDOhea\er 

~•1.actoa. 

I • I '-' 

:~:, ~'',, . .. . , . 
. I : 

ti --~ i 

·r .. 
'j70 
!.· 

~--- !..__ 

l i· 

'°· tc.o -. . : -- ---r 
)( f'."" 7".' R ;,_, ~.'::J.f:'I· 

~ so~---------·...:...·-·---·-1 

I 
., 

.SC soo 
/00 

I l.SOO 
/000 ~oco· ,3000 ·4 .. ;00 ·4soo 

L-···---··· 
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It will be Doted from the ebove that aa the mean ra.41us of the teat gun de­
crl3alies belov tba.t of the J<ann "barrel. a better than loo( accurac7 1e obta1noC., Thie 
i:idicates the aesumpUon tbat Jl.ann barrel yields op\1111UJ11 accuracy is i.l. error. It 
1 s unimportant, however, since a measure ot cb&Dge ~ accurac7 we.e 4eeired. and s~h 
e. 111easu.re 1s obtained. b7 this 111ethodo 

Aceuracf was determined as followa1 

Ten shots fired from "elbov - fore&l'll 8 rest at.a dngle target un~er 11pe:i!1ed 
conditions conet1tute one «l'OU!). live euch group1 contt1tu.te an accuracy \est. 
All aecaraey shootbg was done by M. B. Vellcer of Deel.en. 

Kean r&diue reeul te e.re shown he:revi th. Teet l!ata on .extreme spraa~ ver~ieal 
spread and horizontal spread m~ be obteine4 tro11 lfotebook t299. 

~vo t)'pee of ammanit1on were uaed for the &ccurac:r teat1nc ae fellows~ 

M/721 - l. 
2. 

.300 B & Ii Magnum. 220 graia, soft point, Weaten. manufe.cture . 
• 300 B & Ii Magnum, 220 «rai:D., soft point. lorelok~. :Pe~ors 
man:u!ac ture • 

• 300 Sa.7age, 160 grain, Xorelokt, Remington manu!actura. 
, 300 Sa.vcge, 180 grain, al)ft point, Winchester manufcctiu-e .. 

Trigger pull 1o·a.a mea1urod. bf pouring Bo. 5 ahot i11to a pan eupported b;r tho 
t:ri"e:r. The veii;ht of sb.o t :re qui red to 'lliaengar,e the ~ear was denoted &s f;he t:;:.-iggex· 
pU:.l. Since uome variation ;.·an expected, t'iTe ti-iala wre me.d.e by thia met.hod e.t 
ee.ch test interv2l, 'feet ree.Ul ts are shown ixi. Graph I. 

It ~.a:y be noted the.t there was n~ great incroaae in trigger puJ.l even witn ~uat 
all over the at?tion (Tad t236). There h a alight decrease in t;;igger pull ·i;rowing 
prog.reesively 1110aller ai. the test prcgreased. 
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~ 
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~ ~ 
~ ·~-~-- ! 

:4 At~(lf 

.J J ~i ~.;·~ .:.'~~-~ ~~·~'- : . -~ 

~ • -~~: -.. -· ·-
-. i .;~:.i . -l- ~ 

q: 
,._".";."" ··t-· . . . . 

'4.l 

ii ..... 
~ ..,.; .. o i'?·l<l . 

•-•!"/• Z~I 
I • I . 

Jo 
*" "'" ~. r11 1.111 t.:J.7u _I llJ.lll I Z3.l.11 1a.~11 

II "" .l".411 'J.a11 , .. ,,, 14.z" '8·7". ,.,.,,, za.1111 

/'iJ'iv<. TIONA~ CYCL&''5 

Jiriy fh r,.o\neloa u4 lD4aU.Uo11.t 

A M&•'l'e ot 'bo'h 1114eat&Uon. a4 pot'ftlioa •• obtaille4 at aiae 

replar ill\•?'ftl• tvt.111 t.be '-•'· 

!he Hmlh 1D41cat.• t.b.9 uill spriDc ID4 cockin, OU, fll'inc pill, 

u4 T'•WASJI& •lhe?' te be Te1"7 1a\11fact.01"7 fra11 a l\an4polllt at 

&ff 14-.Ucal to?' 'ot.h t.h• M/721 an4 722. 

'l'bne va• no eiplf'icent oh~ 1is either fi'PiDI pa ::p!'oti•1ulon or 

1/7~ .;. .300 I & B Jlapu 

bitial Teat. 
~111.al , .. , 
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K/722 .. .)00 SaTqe 

1D1Ual 'l'H' 
71ul 'l'en 

ID4ec ta U.on 

0.021• 
q.021 1 

lolt Lift; 

lol t Lift 11 11eanrecl to utenaia•ii 

1. lstractioll effort of a pa.rUoalaJ' 4ealp. 
2. 'fb.e e:tfeot of coclci11.g NII IQJ'faoe u4 'belt war, . 
). fba elf.ct of boU l"C ea4 rec.her wear, 
-· Lctcat10ll of e:nHaive wear or a"bnalo~. 

Prot~llian 

A 4ettrmiuts.on of 1bol t U.rt• wa• uu wlth tprbc -o.laua1 at c1».• 
1.nterTal.1 4\1.riD& tba tHt. h le the a••race ot :the 4tffJ'a1uUoD• oa@ with 
bcitoh 4umiu ud. Ur.a. ea .. 1.. "!he .all otiuge lD ~eh lift frca bec1J1A1Dc to 
eD4 of t.eet, ezcep<t for C!la eul>etuUal S.aor••• iD tu a1t ua. wahzo tee• eeus 
lntip1ficwat. 'l'he mazlau %ecorcla4 lift. oocnur.4 ritb •oh p11 ill t.he clu1t t.H;i:. 

Bcvt'Ytr, H •• ao creahr tbaA \bat reoo~e4 la the. 1111\ial tHt of the parUcul.ar 
sim a1 r1a1iT•:J. 

It h of 1DterHt tbat ~h• tuoe requ1re4 to opea tu 'belt l>eou.• :progi-au1Tol7 
lH• \brQ\\Cho-o.t the pro~u. 11l41oat1D1 •iilpl.7 a po1hh1Jlc eff'eet. fran uea. !ha 
J'Hul ta ot ••a•v••t. weJ'a •• fellevei 

N/7f!J. • .300 B 6 B Jlepua 

Initial !Ht 
11.D&l 'fHt 
Manmua Lift .ilaeorh4 
MiDilla I.Ut Beoc rb4 

la.Di• of »olt u.n 

lnU1a1 't••' 
JiD&l , .. , 
Maz1au I.I.ft leoe1'4o4 

. JCiDillUll lfif~ 3-c~r4e4 
Jlalace of Bou l.tfQ 

Satet7 MftibaAS.a ~·~.!• 

s 5 lb•. 
6.1 lbs, 

10. lba. 
,, 1111. 'c l'tl1~ 

1. lb•~ 
6.5 lh. 
·7.s lh. 
'i.5 lh . 

2.J lbs,. 

J'ire4 c .. .!! 

11, lbt 
6.3 l.bt. 

13. lba 
6. l.bt-
7- l.bo 

7.i:; lba 
6 .Ci ~.bs, 
9 ,IS ::.be 
6,3 :.bo 
.3 .C) l. ba 

Qidt• earl7 1D t~ te1t proc:ram \he 1{722 9howe4 41fo~te in the 1af~t~ 
meahaah•. file•• wero noted. b7 Deaip aa4 a completel.7 11.ev aaf1t:ir llechan:!.la wao 
~e11pe4 u4 2.Datal.194. the M/7~ CGDt&1ned. tlli MIV 111ecballhm tt"Co the 1\art of 
tha tt1t. 

A t\ll't!l1J' oAaDce wa1 alt later iD tb.e te..t to re4u.ce tb.e toroe requl:rd to 
ao"Te tha 1aft'>' le'fer. !'bis oball&• U4 no\ eo:utitute A basio Aedp eba.uge wt, 
rather, a 11bor alteration ir. tu tci.cth o~ the le'fer ata ud the aAcl• o! the 
tb.uab piece.· 
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Joua C"ll• COllfo:nt4 to U4. Wl'9 laf• tlh•D tHhd iD thi. llaADei'. •o 
appraci&ble VMI' Ul the eaf8'1 lltcMn1• W&O U\ec\14 ~t.er the aUH ted. 

tnterchayab1lU:r feet1 

w. bat -· 4edpl4 ror Pilot liD• ua'Ufao\urlQC opel'atiODI, SiDC:I ODl.7 
tvo ao49l pa1 ·were 1Ul111Uh4, l10 1ntercUnc••b11U;r teat• vere portorae4 on ett~2' 
tho llot.l 721 or 722. 

St&bllitr d Ceder at laJ!!Ctl 

1Aa4eq,G&h Pppl.1e1 ot 4itterent \JJH of lllmitiOD preYeato4 · tia. per• 
fOJ'll&Jlc• of t.hi 1 h1t. 

Co!J?ot1t1Yo Aaa1ua1t1ai& Te1tc 

lb11 ~••'- wa1 pntomed. t.o 48tentillo how ot1'or aelcee of UWD1'1all vcW.4 
fUDcUon 1n ~ c-1. lnsufttaieat eo11petU1Y• AllllllD1'1oza va1 aTa1labh tor 
ooapr1h11u1he te1tillc. .b aUapt wa1 •4• \o pr101U"• aWUoDal n~iee b~' 
1:11:11Ua1 col\41\.lon1 proh1b1h4. !be fall.owiD« o~tl'1c1c11 wire fih4i 

100 WHt•2'1L .. J>Q a I I M&cmw. m gra1D, eoft poi.zit. 
J.11 were u104 in aecv.raey a'bootiac. 

500 1'1Dcheater .~ Se.Yac110 180 pt1D, ecf't polat. 
:J't.tt1 of thee• ••r• u11d. 1111 MIC1U'&C7 teat1Ag0 balanH 
~n tmd'IU"Dllc• te1t1ag. 

lo 41tfioult7 vao ollccuatere4 1n t1r1iac thio UUDUDlUoD.. 

Bo Lub,1cat1oa feoti 

•o Uttiela.1. tlet 119?'11 1:icouteZ"04 1a tbi • tesi t4 tb eUher CUD. ~50 ro·::i41 
wore tir-4 ln .. ch. 

Ccl4 !e1tz 

200 C&J'triilgH were t1.l"o4 1D each pa at ~It. •o 41t!1ouU1ea w1i.-e e::­
coU11ttre4 with eUbe.I' CU· :loweT9J' 0 10•• ot the .300 I AB Hapwi UJ!ND1~!.o::. failed 
to tire, a each caao tho p'l'!•or vas tlred but powder wo'QJ.4 DOt bm'll. 

l!/121. • 0300 JI A II !!!pllll -

hzo1DC tu 4.Ut\ hd 1 t wa• 4t 1ec-.,~04 t:bat t~ :flrtnc p!.a wuu Dot tall v 

!'u &'Qll v0u14 1'11'• atteJ' pallS.nc the irt.u•r but onlJ' when tho 'bolt wa1 giTtD 
a IUpt •On•eal. !hie 111&1 l!l&UHd b)' Cr'U aoauau.latba bl\W.llQ. tti. atar P4 
oockiac J>i•ee, Ulereb1 oreattac •cn&cb frtc:tioia to lt•ep tb1 nar trp raU1Dc 
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•W>' from th• oocktDc p1ec•. ~:!lie can41 \1011 bae bHD. rec:Uthl!. tbzia a. c:.he.'Dc• 
l~ 4eaip.. 

M/722 - .:30Q SaT!I! • 

fhe uat oonlU. uon a1 noted aboT• niahll oil tbe M/722. 

SPECI.aL UDAC!01 !IS!DO • K/122 • .300 Saftp 
Oozi4v.c\e4 :17' B .. w. To1111& 
Bot.ebook f213, l'l'. si.-89 

ln Tin ot tbe hip 11.lllibn of b•rao'o~ fa'l..•:ZOH {a.,eraa• life lJOO l'·'~di:). 
a Hf.&rate 1tu41 YaO OOD~~~Ul ~ D .. 1p SecUoa \o ~oTe Kxtro.c~oll' peiofo~an.:1, 
A ma~h1ne &ttaebaen\ vaa efa. for te1ting Ex\rectora wh1oh 1lm"1.ate1 g.ui. fU;l~tionin1 
an4 u which the moabe.r repr1U1anth.c the car\r14'• hta4 waa mad• of 1tHl . !. aeriH 
of beat treatmci.tt au the re4et1&1l•4 Kxtractor r1ng1 with eo14 1weged ola~ v~~~ 
test~4. A total of t1Tt htractora were machl.11• teated for 30,000 Q7clee u.~.!l v1<;h 
110 tailuroa, »7 &nottler ~eat. U. waa toed '12at then• J:xt:raotors would shes; otf 
pgrt of the rim of tl:le ea11 (1nel\1d1ng 1te11 ~•as) before theJ voul.4 ol1p o!! snd 
:-O&uoe malf\mc\101u. So1:e aea8U!'ea.nta of the laaa.a in?al ·n~ were •• t~l.l.ova . 

l.. K/TZJ ~o h\rac\or. - Slip• off rla of ~artr14a• bet.ween lli-0 and 1.6? lb:::i, 

i!. H/72! 'l'n>• Bx•2'&cto2' - Sb.au ria af brua cartr14ce at 300 l:b1. 

~he E:~traetor1 vh1ch were 1ie1~e4 b the •'boT• menaer v•n made of 109~ mP.terial. 
Tho1 wro hat ~raatecl •• !all.ev1:: 

B•utral Salt larclG ii.i;o0 - D1l Q.ue;ch 
Li:ii.4be2'al>rav 5750 - 150° 
Bo"well. C-5S to 41 
!eet resul \1 wue obta1:ii.ff. v11ih a 4raw of Eioo = 25, p'dn.g a loekw•::.1 

C-~/58 t"tailDC: 
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APPl:IDll 

Pute of the mubanla \ttt.14. wen ma4t of uterialt an4 P"'ID the beat 
trat111111t at ab.ow 'below: 

0 Bol t J!a.114l.o loll 

Bolt. nuc 

. Bolt &top 

Bolt StopF. =cia::r 

.Bol\ Stop P,.11. 

J.:J eetor 1'111 

Drw1. lo~ 

J).i.01-Y 

C-12';..X 

c.751 • .1 

0.121..x 

B-.321-:1 

St.Ill - AlSl - 1113' 
Qllencb troa 16ooo 1Dto oil 
llnw - uoo0 

. - U 70°1 - 2 ho'm't 

.I.Ill C-1111 - no beat trtateellt 

St••l • SS-S62o • Bol'llA11s•d 6 &mica.le~ 
Q;QeDoh froa li;t;O 1lt 011. from 07aJ1.14e, 

'°•ill. 

StHl - 111-Sfilo 
QlleDoh b'o• 151JO s.o oU~ r:r-om c7&111d.e. 

3() a1A, 

.USl C-1118 - 11.0 heat tretment 

A?Sl C-1118 - •1tre Black 

D-16'.'0 
~cb in oil fro• c7an14e at 15t;0°r 
Drav 3000 for l tioo..-e 

X-l1l2 C.D - no beet t.reatmot 

f; Pl.D Vt :>e 
Q.uencb 1D oil trlla 1450~1 (Ji'aut:ral Sel t) 
Draw 900°1 alt~• for coi~r & water ad~: 

,., PlD Vlr• 
Quelleh bl oil fro• 1450°1' (t:wtrel Salt) 
l>rav 90001 b ll!~ra, air (:.-i;l 

f3 Pb Wirt 
~ncb. 1n 01.l trcm 1450° (!cutral Salt) 
Draw ;500 - 3i;o !or 20 min .• vahr oral 

n-t1620 - s~ .. 1 
~eDOh fJ'oa l ;50° in oil . Bo 4rav. 

"b!uction bru• loU loq to Joh lead an4. Jou JlaDlll• ~ BCIU Jodi' and Jou lla.D4l.e 
to lol.t iencllt Jell wUb ~BT n.ov•. ke911iq lcU 1•4 lQCt aD4 coctUc ou cool . 
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!!!!! 
:Kxtrac~or 

J.. OriciDal treablH\ - Q;qacb u oil from 1i.25/1~ (Huval aa1 t) - Dra.v 
6ooQ in W1tl'e ~or 20 aiD .• Cvater cool). S'his ueataent fCllll! Wl•Ua­
factoJ7. fherefor•. t.be fol.lowtac treatant •• .~ .. fluent.l.7 1lH~ .• 

JJ. Q!Ullch in IU\rate-oi\d\e aalt. •' 6oQOJ" troa llt'°OJ. lo14 111. aalt fqr 
3Q auu.iu~ la bardll.Ha 71-7~• (&-JO• Scale ehoul.4 "b. 1iae4). 

Jirinc Piii B•4 

!'rout IH·&b~ _ ,,, 

J'root. Sigb.t. ilap 

J'cl.1 ower 

Guard. Sorew, I.ea%' · 
C>ll&rl Sorew, rront 

·---~~-· 

Opon Si.cht. Ba .. 

.1-.311-I 

171 

A-i~5-X 

C-150•1' 

Aorl~, ........ 
.a..1~9-1 

l\Hl AlSI C•l1)7 
=·,,.,. ·~ t:roa 1525 ill\o lil 

Draw to0°J for JO •in. 

AISI C-1111 
~eh i• all froa i6co0r {CyaAi4• for 
.- . l~ m~n.) 
haw 3,:>0 J for l hou in muffle fuxuaca 

J.ISl C-1113 - lit.re Blacilc 

.I.ISi C-l.llJ - no heat tr11aticllllt. 
. . .. -._ .. ~ ~ 

.Alst C-1020 - DO heat tr..aiact 

.AIII 0-llUl ) ~* 111. vatar froa 
AlSl C-1.lll ) r;7a1214e at 16oo - 15 ain 

Draw ~ to Jr'-tre :Ile.ck 
.• ·~ •. Cf:. :..- ·~:1.~-

·. : ~.- .... 

·.-_..;;;. - ~---

·t.XSI C~l.ll! C .B.. St:"ip 1Uult4 
~ch 1a oil f1'oa 160o0r Cc1utb fo:: 

l.5 11111.,) 

AISI C-1020 • Do haat uutaeD\ 

.Uel C-ll.lS - :11-ase4 CD .1icb-t. leaf Wi'tla 
bl'&U 

~6a> - IS'••l C .. ll, l'entra!., fer :.flr:· 
Q,u.ench f~ce 1'50 in oil ~r~~ oy~id~ ~ 

l') aiD. 
J1111ereo oDl.f 2~ of froDi •~d ~n salt 

J.ISl C-1020 C .:l 
Q;\l9nob 1n oil troa 1550 ~78Ai4• lO aiD. 
~-t.rate for- c:"lef 
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.· ..... ;..,:~·V.• 

Seu Pill 

Sight L..t ( Opq} ·-· 

'l'rS-MOl' •. C-120-1-. 

.. 

AlSl A-1"° 
~ctl iD 011. for 1500°1 (C7an14.11 foi· 

10 Dit:a.) 
~aw IQOOJ for JO &1.D. ill. nitre 

.USI C-1118 
Q.uAob Sa oil trom 16oo0 r (C7an1l'.s tor 
•o cl7aw 15 mie,} 

13 Pill V:ll't 
Qv.mich b oil f':roa l.450 (Jiev.tl'Al. ~ t) 
Dz-aw ~~ la. m ~r• 10 •iJ:&. , water CGOl 

All SI A-1 )50 
Quach la oil f2'oa i500°r {in\nl Salt) 
l>iaw_IQO.~J" 1cr JO aiJ:I. 

·•.... -·.·-~zn ""51 

AISI c..ius C.Jl. SU'1p A:laeale4 
C~U..ch iA oil f'rom 1fioo~r ( C:ram4e for 
l'a\rate for colo:r 15 a:..u.) 

• lrlt'1~5r CN14.e Pl.Gte 1-jl.8·% !!1 tre 3laot - .ust C-l020 

1'.ri1tt•r U.Ju1t. StJrow .A.743-X 

Trlcger Sprillg Scirev .a.-735-X 

Trlgg•~ Stop Sorew A-71+2-X 

'l'rlu•"" Oa.ar4 C-11'7-X 

'l'rlceer :PiD. A-729-X 

LISI C-1113 - IP.Cl lle&t \:reatiaaiit 

l..JSl C-1113-. DO h~t-treat.118~~ 

I.ISi C-11l.3 - no he~ t:oeatman& 

.!JS[ c-~oa:> - 1/4 bard 1trip .. per.t:r-~ic 
fo1· ¢0~,;.::· 

f) PiD ffir• 
~Hh ia .e>11 ~ li.t;O°J' {leutral =~ ~) 
lo 4J'aw -

'l'he abo•e hao.~ trea tmm t 1a p•rlone4 dte~ b.aoe h&e boc b:r-ned on_ llaH !.3 
bJ'ued OD W1 t!:l. l11b •el tiAS braH (l.100-l. 7'50°). 
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n 
Do!: !!oci:t 

n :!~.•-~e 
, ~·i~: 
•. ;;i.L.16 

:.Jocccr 
ii ?in 

Itil'i: ~ ~ rt 

D-l 7:.-:·J.!.-· •• 
D-l ?~J!J.1-:.:: . 
!?-170:~-·;, 
C-17'J07 
J.-17010 
C-17~1.:? 
~'..-l/)17 
.~-17~18 
i;-17:-:i-;; 
.A.-1n2.z 
TI-170~3 
4\.-l7J~~ 
c-t:-6s 
::3-17-00J 
.l-170)1 
D-170~4-1; 
A-17031~ 

~ ·~.:"~ ~·.; ~·.!, 

• 

• 

~ '-..... ...,,., 
A-~·_.,., ..... 
).-l7-:=4J 
A-17049 
A-17:;53 

!1 n ·• :;.;i.d 

-.-:.: .. 
_:;. 
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