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INTRODUCTION 

·eoosi.stent reports·~- ooaasional customer cmplainta. 

, .. t'rom tho_ r1eld, all _voioi.ng trouble With- the.Performance of the 4-0X 
. - - r. _.:: . . -· a -:': ; • • • 

fire control p:i;ompted ~h1.s 1nve,8t~u·on. -:~s&. c~laints have 

been v~ied 1.n nature from variat_ion in pull wight ~ comµlete 

failure 1.ri f'irinb. Si.nee design teatirig had revealed no Just1ficat1on 

J 0 _ or· these cOQPla.1.nts, there has- been corusid@n.ble doubt as tc» their 

' _validity, and 11" so, what c0u.id ·\,~·done, about .it. .mist· aboui; the I ·:. -.M/721-122 which. 11!1 or the ~ buic de~? ";i _,_ 

I -. --~;;: ~--; ,_ : . -.- t . . - . . . --

· 1 . ';'~:B ~. ~ ~~troi, ir ~~i;' "4d •. r.U: at ..;,j ~im..1 

l 
:·_:_~}t.:_---~~- ~he- pull ~t -~uJ. .ld.~ -eit~d~d-~c70l~-·mid how muoh?. 

. ~-' ·--_-::~\;~:-.~~~~~tio~· ~t ~cia~~t{i:~~--:-~~~ii--~ri~~(ab~ut t~--~ove. 
J --:·- ·4.:· __ ~poss methoda ot -~~-~~-~u];::·-;· .. · __ ~- - .. - . 

I 0: ~i.5~~~t~:F~7~~:;,~.~~~::~~~;:=:~~ 
1 . . - - . 

I 
f 

,. 

1 •. . ~- ~~ cc*t~l as ,now des~gned will tail ~ r:tr:e pro~riy 

I under conti.mied 'lisa 11: not lubr1.cated eonsistentiy. 

I extreoe cold ciima.tia cond1t1one, Mould present a pr0bl~m in 

a1l. our pre~ent line o~ bolt act~on gtll'US. 

EXHIBIT 
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lubrication varlable·l"e5u.lts 1n m variation 1.n pull ~eight 

{average) .from 3 lbs. to~ l~a •• 

3. calculations a.t'fil"i:!1 test data.th.at the c~tf1c1ent of friction 

or et~1.on eteel I>etween lubricated and dry-surraoe straddles 
- -

nicely-the.loads imparted to the co:meotor rrom acme minus value 

to a max. ot' 3 lbs~ Actua.1 nwrusurem.ent111 run o to 2 lbs. Added 

-· -
'nl.ia make~ teat data and theoretical 

1n close a&reet:'llent. _ 'l'wo o~t· -of' three teat.a started dry eventuall:r 

rail~ even ta t1re~ -Tho. sear .. being held . .1.i; the cocked position 
:... 

dth.tht!I t~ da~ed~ ·:· ... _·_ -_, -_ -
4. -·_ ~~~--piat~ ~ ~~-~ ·tdth: ~ l~ ooetri.ci.&nt ~tariai to reduee 

: : ": ·-:: the ~ vUia~:i~·- ~v~<i ~~~~:~ -Ei~tropla~-~t ~ c~cln 
- . . - - t- ·:... - - _.. . .. : - . - . . . . ... 

very satiaf&o~i-1.lt:~tore b~-d~ ~ ~verti.ng to steei 
- . 

_--_ .->- -w~ no bett~U."; .-~ -~ p~tM' Part« ~~t, t:o l~;eoo ~yele$ ~th. no 
•. .. : .- ~ • • -. - . • ... • ":. : • • • - . .. .. • • .. . : • ( • ·_ .... : . I • .. . • • . ~ 

- . · · -: oh.anc:;& :1n. ~ apparent at'ten:·· 2;000-3,000 cycles;_ Fired inter-

-.. -.:-_- ·-_trlt~tiy~~-:~.·~µed atte:r/ ~6~~~ ~y~e11f with.-~eis~-·o~e in 
.-- - . -- - - - . . 

· overia.ll~- varia.t~on than steel on e~eel 1n any one -tr:r of 10 cycleu .. 
. ~- :-

Steel. on steel 

chrome on chrome ' 

Chror&le dry to chro::ne -

- _ - Bezst · · \>l;)l'$1t 

i 2 ()Z. 

i 1 oz. 

26-lQ oz: - 5#3oz. 

2/iO oz. - 2#15 oz. 

lubricated - 10 cycle Avg. lJ oz. 

steel. dry to steel lubricated 3#3 oz. - 5# 8 oz. · 
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5. Flring pin indent·~ Wairitained at· .022 for 50,000 c·;rcles on · 

one sample and for 30,000 on _~ond where both droppe-d to 020 

(s.atiaf'a.cto.ey).. ~ -~~ start ·022 - 30,oOO ~16 low. 

Hes..dspace develo~ early when lug.3. were not; lub~ic_ated (start 

o -042; 5000 - .0435,; ·10,000 - .o475; _15000_ ·-- .052) accompanied 

by gal.ling. Mainta .. 1.rui 052 wtY--n 1.ubri~ated ·to 50 ,000 cycles. 
. . . 

Second ~le .lubI"icated evaey l.,000 cycles changGa f'rom .0435 

to ,,o445. at ·10,,000. ~ai.ned thU to 50, 000 - no change. 
-: . . 

''-

sear engagement -~ed at initial setting.throughout all 

t~-~tin4; (p~uo,1~ ~~~l;):~. ·_ . . . :_:· .. 

;,;,~t :Luga L~ in~~ with ~~l.ver mati:,g wrt~~• but to 

. -: · ~.-·:a lee~e~ ~--~~<-~-~kins pu~ Mtt. bol~-~~ .urio~@ were 

:··,~ _: ----<iUI>ri~a.tea:_t~~-'.~- w~ -ox. __ ._·: __ --· - · .. -

·: :-6.-. The sim11arl.ti- bi 4~1-isn Detwtm too 40i ~-the 12.f-1~ line 

· _",=._ -----ct~ea 0 ~~~~:~:_~to\;~·-:~ti~ ot"·h~~ ~-~1" the foregoing 

.· :: .-:·{.-:i~----~ theSe .boi~ -~ti~:~~~-.. ~~ b~1~v~. ~~~--the~- ~arac­
__ , tartitj.~_11 ~~-:~--~:·~r-~~ co~d-lubrlot.tion· 

~orullt~ons :-~~~ :_~i~; to:~~; ·. -
~ .- - - 1 • 

ent1a£acto::-y indent to 50.0oo cyclQs. 

A longer test_ tJO°*d be neceas.a.r;y to established "set rate 11 beyond 

. the 50,000 cycle "period or th.is teat. 
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l. No .further' lfork 1s ant1o1~Ud at th1a time b7 this department 

t~ eata.bllsh the causes o~ field com:pla.1.nts. ·: 
. . . 

2. The nature or·tiw plating·cyole produce~ "treeing" and exi::essive 

plat~ on the criti.eal sear_~ta.ce8 and mating ooruieotox-~ which 
. . 

n11rus the parts tor rurthe~ ulie, resulting 1li d~erou.a ch1.pp1.ng 

and pul.l .f'a..1lure upon asae!l!bly. 

ll'LU8t-be establ1ihed. 

Investigation of this control· 

3. No cost pi.a~ "183 oonai.dered ~but: a .pOD8ible nduotlon in 
-- - . - . _- - : . . - . 

.4. 

s. 

gri.ridjng and stoning o~rat.iorul .. eould conce1vablf 'be a.oueved. 

on.~x·~- by:i>J,&i"~ ~:~ox> 1a·~ 722_~8 :in.the If~-. 
·p~~ed_"· --~~~~~:.._ ~~t~_ ~~~-~~-~~ -~~,-b~~g~ aoe~ptmtce. 
c~tat1~_:wJ.~.n~tropl,a~. ~-~~~- ~----~~tter;· ·loiter- cost 

- • • : .! ..... -; -=:~· .. --:. _,:~:.:·1- -· ~-~i: ~ -~ :, ~:~<-,; .. ._i -··.: .. : \ · .. ~-~·- ~ ~~!~ \. . 

c.oatinS tna.n:~--in·1t11· ~-State .... ~~'rUult&a· 0n th& pilot 

s~i~a\~=~-d!se~:'£ki' a~·this -t~ ~t-·ii·6~ .heller 
•,. • • • • ·: •

0 

0 ~.: :. : : 5 t• ·.- -• ;-~<-:.:::··=.:- ·":!·.:-•"..,:~·'\ ... :"·"•:a•~ .................. f 4 = =- r 0 : • 

this iB the. best t~·havi!·11c>-:offu~.-- ·-·: . --~:-. ~:. ~ '~~-----' -: 

It .i~:-~ r1'C~ticn .. ~~~~-.Procffa ~:-~~~~~~~ted-and at 

le~1?- ~- ~~,-~ ~~d- ~t~~fMt~rlli ~ -~-~~--guns. ~~0--
dua~~-: -~~~~ -~!:~i_-~~~ ~ ~~u.;~--~-~i~~eit-~7~-~~'.<·_ -~·:.·:.· ·: · :· · 

6. For limitetd .tiri,ng; .~ 721-722 -~ El~t~Pl;~YEt cC>uJ,d b@@ thim 

n1oely ii . the c~at plQ~ wu · :tav~~abl.~ c~-d t<) c~is. 
. . .· .· . . . ·. . . . 

TE.ST PROCE'.D'URB. AND D&Tllt.s 

The first 4ox dry cycled was set up to investigate the 

gun in the 11 M ~kedn condition. Action and parl5 oiled with about 

8 30# 16.a.d between th.eibolt and receiver to·.r(tpresent the re!Sidual 

load from the !'ired case. It was reoognizad that th.if! lo.ad, would be 
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fl rm m rme .. 2 ,., • ·•~ m -~u; T 

applic~ a:~ the clo31nci 1:1l;r-o~ as well as the opening stroke or the 

bolt. · Furl;her, · this J::IUZzl.e load was a.a ting 1n conjunction rl th the 

normal ma..Uup:i.ng-sear load. '?h.e:·(~ins Fin) oee.rs were lubricated 
·- . 

but, a.B tteld practice doe!l not diet.a.ta lubrication or tha LU<:5 a_'"'eaz I 
; ~ _-;,, ~ 

thll wa:s omitted. '!'he gun wu d.ri. cy<tl.ed_.$2,200-aycles. At l,000 

ay-cl.e U.terva.l.s heo.d~;aoe, .t'irl!lz pin ind.~t, prot~:ion~ s.aa.r 

eng~nt, . an.a s. t~m oyc,le 1"ei&ht e-.ve~e- taken on trigger pull. 

_s~ · .0435 Fini.sh .048 

. . . 
. _· .. _ ~in& Pin p;-ota:'U!S3.on 

. ·sear ·ell6agement . >. .015 eOrulte.nt 
. . .. ~- . . I . : .. • . • . •. -

_ -- -~-- av&~f!:-~ofyci.e·,·· --: ___ I.oW_:·~-(~·~,~~-· ... ~ 513 oz. _ 

· · ·. .Pull · ' ~~t S:l.DSle ~ .. 21 .. 10:· ~. -~- . - _ · H1giioat - . 51/r 12 oz. 

- . -·- ~~i-al.tim~ui ~--~-~-s-t-the ~-Mt~ to·t~ .. 
:_'lio--a~~t ~~~-~ -~d·.~:~d ~~cii~~t1~<i.:- ·'rhe 

~~--~~~- c·~t~~ to· ~t~~~-~en~~~~~~~--~ -~r-~. Some 

isc~~~--ot°~h~· belt 1~: ~rai(~~-~~\ut_-~t- s2:~00o (~nd .. ~~ oyciin&) 

t~e.·a4o:.Wed -~a .had ~t-.~~i~t.ii ·c,~~~- ~ i~--~~c-~~-.- . 

. : ---- __ :·~~-'~-~e~--t~.).~~:~~~t-~t~~--Sun ~-~ ~ 
the .6ame ~rOC~;. ~· C~~tio~ ~ . 'l'bi~ -~. foll~lll<td :cloSelY" ~he -. 

reaction of ~he t1.r~t.. · · 

Head space 

Indent 

Start 

start 

Firing I>1n protrusion ox: 

.o435 

.022 

.. 010 - stayed · 

13,oC>o 
30,000 

301000 

.052 

.052 

.oiG3 

sear engagement 

Pul.l. average 

Pull - Sing1e 

Low 2.t/ 14 oz. High 311 10 oz. 

Low 2# 13 oz;. High 311 l~ oz:. 
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The pull ~ very comJiat«n.t at aJ.l. ti.ma which wu qu.1.te the rever.e 

of #1 sample. However, the l.uga ot' receiver and_ oolt responded early 

_ (10 1 000 cycle~) to ~ laok- o_t iitbrication b;r _galll;ng and f~t 

c1e-velo~t· o~ beadspace - . __ .o~ a~ 13,000_ ·ayclea:·- -
- . - . - . . 

aun: 13 was then a~ on thft ~ve routine t~et to · 

determine how soon it. woul<i retuae t;o ft.re~ _ Wei were· fortunate 1n 
. . - .. 

get.titlg early . .t'allures: to fir&.. '1'h1.s "gun beg3n tailing a.t 2,0oo 
. . : - . : : . . 

a;rolea ~teat was>s~·at a,ooo • .-: 'thilll ~d coUld be ~-t Up by . - -. . - ... .:: - . . . 

carerUll~ moving t~: trigger back_ &ld· forth .on ·tru1 oonneotor (no~ 

. ~~): _ -'l'tll~ ~ot1~- rowlted "1 u~~ ~ ~e m~an ~-. ~e ~~ - . . . - . .. . . 
J .. 

coulc! ttuirn be pUlle4·· tully, ·lee.Ying ·the tirl.ng ·pin tUlly cocked. 

eup~~~- oni1 ~~;J~- ~~- j, ~:-J~:. -~~ ·;,~~~- on t~ _-,a~~ -

i>1~J--~:: mo~t-~~-~~~it -~~;--~~ui~- ~~ ~~ ~- ~~>~_ irM 
-t~a ~~~:~:1~e~ ~~-:~~ti-~v&:~-t~-i~~ ~.:· _:_ > .-:-·:; __ .. _ ~-:~-

. - -· ·. __ .-. ~ ~~~ ~~~~;~he-·rd~~~~ o~~n\-t~:-~·-.·t~-'.~~-
. - - ~.--:.--___ -:.· -- ... ~_ ... .:-- -· - -. >----_ ... _ - ,. ··. - ~ 

varlabla 1n au Qt' oW:> dittJ.cultUs. "'HMdbOO~ "toll _la ~- Om\. v~ 

b~~ee~i ~-25 ~ -~. 7~ ~~1'~g.-~- 8~'3- -l~~~tl~;-- ~~~;--i~d3> 
- ~:.. ~ ... __ ;- .- . ':... -···; - . . -: - .. ,. . . 

etc •• ; ----~ -. ·:· .- . -

_._-_:-- · ). '~ai~t-~ti~ '~t' ~ ~.-ifi .ttd~ assembly. ~e~d t1tt~6 
. ·-

Using tnQ4el. ~ c31m@_n610ru5,_ ~pr~ ~1ghta or. 17 to 19 po~ en 

the. _m.ln' sp~ -~·a.ic~atj_~~ -1-n~oivrn8.' tha. ~ ~~ioru1 on -~~ta 
- . . - ~ . ' . . . . - ,.· . ~ . 

above the pivot; pin and the bea.ri.ng to be applied at the center_ or 

the 27° angle on truu rear o~ thf'l sear (63° iw the tiring pin Be~a it), 

the coe!'t1c1ent:s to equalize al1 !'orces would be .289 to .35. 
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· A !'1~ contro_l n.s __ aet,. a~ _t~ epece o~ approx. 3# _pull 
: ' } ~: .' - ~- . f _. - - .· 

weight; a tun of 10 oy\)lu--~ weighed. -Th.iii ·!'1.rc control' varied. 
; -

be~ 2# 15 oi:. to 3112 oz~; average 3.32 lbs. All sea.rs wet>e 
-- :"' 

no1f lubclciated-_earet'ulli and· weighed tor -io ~yci~a .. _Average Wa5 
-. - ~- : . - --

51 5 oz., mri. 511 oz.,.. max. 51 a oz •• ; ~8 seemed to confirm the 

Mu anal.OQ.. : : . 

. _:- : ·- -. The f!1C)3t -1og1.cal. approaoh economically- was to try l'l 

coatfng _b&vk ·a. -low e~tt1c1~t~ ~. !'rl~~cn ~-bearing strength. 

• 'l'hrea ·_&~possible~ NicC?l, chroma ~ Electropl..ata. · 

-·_ · . : . '. _·:_: - Under teat Nicol st~ .~t·. ti.M but at .UO\llld 2,QOO 

. oy~lsa\:)~ to- hilj chi~ ~tt badl.~-~ w· d.tacuded. 

___ -::~-.:->";/· __ ~:-:.-~·~·:· .~,m ~~-,~~~-~~-:_w-r~c~t~-~ ~-lj~ed ~. 
. get~i.ng a· pl.A~ f'I'ee,-tram emeasi,T~ ~~-\lP _or. "trtei.ne"' on trua sharp 

: -~- -·aeu'.:~~~-~ -.. Of-:th~,·~--~es,~--~~-~~ -~~~pt-1~~-_good. · 

·. /~---~·~~~~~~~-~~~~:-~~e~-~~~~t··j i ~;[t~i,('r,doo ~~-l~s;·-~}-~ic~;ion 
.-. --~ --~~~--~~~~ a~e~~--~~::o~~-~----7~~ ~ycl~a :·~ _3i.-_s·--~z .. : Up 

. 0 ... ·:>-~~ ~-~;~~~~-~~- -: .-. ~-~ ~+ '_~~, -~~~~~i~--t~ --~-:·t,t,' ~~-~~- -~~ ~~ 
.:_ · parts .. 'l'he_ pU't.s ~re now 'oiled ewd teated_puµ.:_~-ttien·bac:k'to 

. · 3'·:i6~~~---:~.tui ~;_··~.~-in0~·w- etril .,~: ~~---:# 8-·o~ .. -~ttilli ·With 

. . no--~~:~:-~~--~:~.~~-~~~ !"oh~~ -~ ~oee:: ~-~~ ~t~. ~ho first 

tole~a.lleea-_arui e:~erage ~1_Md t~ s~--~-#1. ~ surprising i'act 

atlll l>ta.5 t~ llttle_infiuenca lubnoat:10n·had on·th& total.pull weight. 

It woUl.d appear there i.a hope ot hav~ the parts aueh that an adjust­

ment could be l!lB.de and held t'or the 11.re or ·the gun. 

Electroplate was next tried. Theise samples looked very 

uniform and high hopes for these were entertained, a.1nca this would 
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- remove the _erltioal up.ot c)f- ehromit plati.ng. 'l'hia h•t ~ am anct 

dupllaAte of the ruction' ~,rifm4ed rlth th@ tuts ori ~--plate. 

Very unU'orm pullaj no c.b.allg$ .in the a~enges u the teat progre.ued. 

'l'hia. wu-tM ~t!en till we""~~ 9~600 <l;r~l~~.- a.t wtµ.ch point 
: .. .: : : - .- ~ : • ; ~ • ~.;.: ~ - •• -. ,._ .,j,_ •• - :-:.· - - : : ~- - • _. • - • • ... : - - : • 

the re sul. ta auddenl.,- c.hmlged. i:rua trei.gh~ -~ooliced like at.eel on.- rs teer. 
- ... 

Under the_ 1:11.croilieope-1t ru f'ound that thU.-m indCMd lfiu.t· had · ~pe~--.--. · ~:-~ect~~~- ~ ~~ ~ ~ ~ veH ~ &ttttlng 

. _ st~ cin-~-~Hl.- -~-~~~~-:-tut~:~ ~~'-:~th lllectropl&te • 
·,_- .. 

:. -. 

.. -:::·-: 

· . 
. ::: ; .. .- - .. 

: -. -. · .. -. 
- .. 

_: . - .! . .-
. • 

:.,, .. 

.. 
; -.. - - . 

._ .... 

• :.. .!" .-. : : ; 

-- - .;; ~ -- i 

. .... .; 

. ... .:.,.. .... ;:: .. 
;, ... 

,._ -~ -.. :_ ---· 
-~ -· 

- : 

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

- . . .. 
; ~· __ .. --

-:c - . -
-~ _:~ "'"··:· 

": ~ - ·:. 
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