.
. /

e

,@

D

R

A .
F -

T

IRTRODUCTIOH

MODEL 40X FIRR COWTROL INVESTIGA TIOH

Consistent reporta and oooaaional customar .caaplainta
trom tha field, all voioing troublu vith tne performnnoe of the Lox

: fire control prompted thia 1nyeatigntion. Thene complainta have ~

~been varied in nature from variationa in pull waight to camplete
failure in firing. 3ince deaizn téating had rovealed no Justification
ot tnese complaints, there has bcen connidarable doubt as to their
validity, and 1f so, what could he done ahout 1t. ¥hat about the’
mal-722 Which 18 of the same basie design? | .
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PR

:"-:f:'ozmrléx' R c Tal e
;“1. Does the fire control, 1: propcrly'madc, rail at any. time?

' z. Does the .pull weisht vm \dth extenaed cyonng and how moh? _

_;'h*él‘ chermination of cauacs,.it any, which bring about the above. o

.:iﬂg; Proposa methcdu or curing thsaa illa . ' a

-igéQ Takn<a general look at all the rantoia 1n good gun runation

in.this model- .e. Firins Pin, Bolt Lnsa. Cooking Piece, Main

= Sprinz Head Space, Bte.. - -

SUHHARY & CO“CL“SIORg R .
1. The flre control a8 now desfgned will fail to fire properly
'under continued use if not lubricated conaiatantly. Thie, in

extreme cold climatic conditions, would present a problem in

all our precent line of bolt action guns,
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‘with thn r diaangaged.
The plating qr t:ha sam with B loar coerricient mtarial to reduce

Under presant manufacturing and design standsrds tha load-

" lubricatlon variable results im a variation in pull welght

(average) from 3 1bs. to O 1bs..

Calculations affim test data that the soafficient of friction

of st&e-l on steal b'et'mea"lubricatad and dry -surface straddles
nicély 'tﬁe: _l'c'm_i_i;! Wed to the conneétaz; from some minus value

to a mé.xmf 3 1bs; Actual measurementa run O to 2 lbs. Added

t:o the’ above 18 the oormeotor aurta.cc variable and 3pring weizht

in the pull’ admmnt :Bpring. This makes test data and theoretical
in close agreement. . Two oixt"_of three -t-eata started dry eventually'
failed even tn tirc; ‘The sear belng held in the cocked position

tb.e o variabla pmvea rmnuo meotropla’ce went 9600 eycles

-'lvery aatiafaotorily betorc breaking doun and x-ewrtins to steel
T on ut&cl chmcttristlcs. Hicol laated £,000 cycles. Molysulphide

" WaB no bettex.'. Chrm plat:ad pe.rta went to 10,000 cyclea with no

S ohange in wear appa.rene a:ter 2,000-3,000 cyc].es. . Fired lntez--

mittent;ly dry and ‘oiled aﬁ:er 10,000 cyoles with less ohange in _
' overn.ll va.r:la.tion than ateel on steel 1n any one- try of 10 eycles.

..g‘;’_’i..‘ Lo _MozEb
Steel on steel ' . £ 2oz, 2#10 oz, - 5#30z.
Chirome on chroma £ 1oz, 2#0 oz. - 215 oz.

. Chrome dry to chrome : : :
lubricated - 10 cycle Avg. 1% oz,

Steel dry to steel lubricated 323 oz. - 5# 8 oz.
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Piring pin indent was maintained at .022 for 50,000 cycles on
ons sample and £or 30.000 on mond where both dropped to 020
(uﬁiafactoz-y). Third 'iaixpla atart 022 - 30,000 018 low.

Headapace aeveiopeq early when lpss, were not. lubricated (start

0 -0h2; 5000 - .9435; '1.0,.000 - 601&7-’5;_15000j - ‘O'Sé) accompanted
by galling. Heintains 052 when Jubricated to 50,000 eyoles.
Second sample lubricated every 1,000 cycles c!mnges from 0435
to OMLSQ.thOOO naintahxedthistoEOOOO-nochange.

Sea.r engagcment rcmined at 1nit1a1 zebting throughout all
tea‘cing (pz-oduoﬁion uaambly).~ :

'"Bolt lugs reac{cd m 11né w;n recoiver mtins surfaces but to
_-‘:e. 1essar degrea cwkins piecc a.nd bolt om aurrax:e wWere
" ubricated: throughout wid were OK. - - |
. The amumcy in dcslsn betwden tna 5OX and the 721-722 line
_':A'gives nmdme 180’ t;o tbe chstion of how mn of the roregomg
. 15 -in these bo].t actim spomrs._ We beuevo that these charac-

tarists.cs am vary rea.l zmd under extreme oold-lubrica.’cion

) oonditiona ccmld rm to ﬂ.m

' main apri.ng ahowad some "agt” but not emesaivv amﬁ malntalined

aatisracto-y 1ndent to 50,000 cycles.

A 10n8ex' test would be neceasary to established "set rate” beyond

- the 50,000 cycle period of this test.
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- FUTURE PROCRAM

1. No further work 1s anticipated at thia time by this department
to establish the ciuseu of f1eld ccmplaints. o
2., fThe nature of’ the plating cyole produces 'treeing” and excessive
" pleting on the critical sear wraces snd nating connector, which
ruinn the parta for furtherp uae. resulbing.in dangerous chipping
and pull failure upon asaembly. Inveatiéation of this control-
must ‘be established. -
3. Ko cost picture waﬁ conaiderod but a pooaible reduotion in .
grinding and stonins opcruzicna cculd oonceiv&bly be achieved
. _ onmxpmnbyphtxngallfwr 721 7zapartsmthe "as
i f : .produoed" cond’kicna. Testa ehould vcrity ﬁhi; before acceptance,
' u, Coﬂsultatioa with Blectropntc nigtrt pmduce a bam;or, 1ower cost
" _ : coating tba.n “chrome’ An'its’ nm stata.’ The' rnmlta on tna pnot;
_ 1 senpies vas very discmrgging Tnd at this tlime 1t 18 cur belief
4_ this 13 tha best.éﬁiﬁ'%$§é vo otféﬁr y?.-‘ff}_\: : -.
@ . - B 'It: 13 our recwdatioa that the procm be:‘;x'z:vastigated and at.
o laaat Box parts’ be plated natisrsctorily ea all mtm guns pro-
duced and tmt this be mitmted 1md1ately. -_.-_-~_ T
P 6. For 1imited nrmg m 721-722 gum Eloctropla.t;a could beor this
nicely 12 the cost pdature was tavorable compnred to chrome,

TEST PROCEDURE AND DETAILS

i The first hox dry cycled was set up to investigate the

| ‘&un in the "as packed” condition. Action and parts olled with about
a 30# load between the bolt and receiver to represent the residual

" load from the fired case. It was recognized that this load would be

)

1295601706



S

LI A

T

C-5- -

applicd on the closing otrok= as well as thé opening stroke of the
bolt. ~Further, this mizzle load was acting in conjunction with the
normal mainspring-sear ioad The - (Firing Pin) aea;;:s were lubricateqd
tut, as rield practice doea not dictate lubrication of ths Lug areaz,
this was omitted. The gun wag dry cycled. 52 200 eyclea. At 1,000
cycle :Lntervals headspace, n"ins pin indent, protmion, saar

) engagemant, anc & ten oycle xx-c.ghb eve"age takan on trigger pull.

Head space Start : .Ql&35 Pinish 048
L Indent Btayed conatant a‘b 022 1'5,000 cynles -EQ,QOO cyocles .,020
Ll Firing Pin p"ot*usion . 625 con:tan‘c
' 'Sear enéagement ; _ 015 comtmb ) -
'Pull avemse lofsycle Low 3&603., High S#éoz.
 Pull’ Lowest Single - %IOM._ . . Highest  5f 12 oz,

-

@

) Savaral time& during th:ls tést tha gun’ x'etmd to firo
No apparen’c machaninal reasan wv.‘!.d be tomd when dismntled. 'rhe »
gun alwaya con’cinued to tmctiun when "innpecuon m w:uier uay Some
zcouri.ns of tbe ool’c lu.gs m obzmcd but &t 52,000 (end of cy..ling)
the aco.u'ed area. m not complet&ly covened th;e lug aurfe.oaa. _ .
] ‘:‘o vexvuy -the. roregoing teat anot;her sv.n was run thmugb

- the same procedurc and ocnditions. 5311: gun followed clgsgly the

regction of the fz.rat -

Head space - Start  .0435 13,000  .052
o _ 30,000  .052

Indent '  8tart .022 30,000 .01635

Firing Pin protrusion oK

Sear engagement  .010 - Stayed |

Pull average low 2# 14 Qi. " High 3£ 10 oz,

Pull -~ Single Low 2# 13 oz. High 3# 12 o=z.
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- the gun. “boen loaded At would have Tirgd. tm 1ive round,

etc..

Tnis gﬁﬁ éid not -cfuss te fire dnfing the 30,000 oyolsas,
The pull wvas very consistent at gll times which was quite the reverse
of #1 sample, Howaver, tba lugs of racclver and bolt responded early

{10,000 cycles) to the 1aok of lubrioation by gllling and fant

development ot headspace - . .052 at 13,000 oyclea. )

Gun #3 was th&n-atarted on the tbove routine test to
determine how soon 1t would refuse to fira . He were fortunate in
getting early failures to rire. Thia gun began tailing at 2,000
cyales and test was stopped Bt 8 000. Ihis nodel could be set up by

'carerully'moving thc triggcr baok and’ rorth on “the oonneotor (not

firing), This action resulted in utting up the seers 0. the crigger
cculd thgn be pulleﬁ rully, leeving ths tirins pin tully oocksd
atzpported only by. he mnr A alisht Jar or pmaaum on tha cocking
plece, oz, Rovement, of bolt hamm, would Felease the firing pm. H:aid

- This w\nd mdioata t;ha Mction olmn’c to be tho big

variablc in all qr our diftimltias. Handboou tau us thn cm vary

between .25 a.nd ,74 dopcnding on aurfaoe lubrica.tion. :1nuh, lO&dB,. .

~

A oalcrulation ot the Ru. in thin uaembly seemed ﬁt‘binga
Using modal drawi) _'" dimensiona, sprina veigtxts of 17 to 19 potmﬁﬁ on
the main spring caloulations 1nvolving tha mean dimcnniona on moments

- above the pivot pin and the bearing to be applied at the oenter of

the 27° angle on tha rear of the zear (63° 2s the firing pin sees 1it),
the coerticients to eqnallza all forces would be .289 to .35
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"A fire oontrol wes aot .at the specs of approx. 3 ptdl
weight; a run of 10 cy'olu m weigned. 'rm- fire control’ varied
between 2# 15 o:. to 3# 12 oz.. avcmge 3 32 1bs.. All sesrs were
now lubrimed caretu.uy and mighed for 10 cyclu. -Averaga was
S¢ 5 OZy nin 5# 1 oz., max, Sf 8 oz..- Thlz gaemed’ to confiz-m the
- el The most logical appmaoh econcmically was to try a
coating having a low cocrricient o.t‘ fricticn high ‘bearing Btren.gt;h.
Thres ueeued poesible, Mcol, Chrcm md mectropla.ta. '

Lo f_ Under test Niocol started cut fine but at around 2,000
"oyelec began,te ra11, chipped ort‘badly and wvas discarded.
e ' Chrome yas next tried: Difficulty was exporiencad n
'jjgettxns a plate free rran ezneasive buil&'up or "treeing on thc sharp
'am edgee Ot the two msplea moa theu were axcoptionauy good .
"'_:_ot r 10 cyole average run at £ b & 05 tm 7,000 crclcs. no mzca.tion
_-_ of- mgzmg a.verago amrted. owr tm 7.660 eycles trom 3# 5 oz. i;p
;_'eo 3.# 8 oz. _ 'mia m d:-y, oare bcing ta.hen t:o 3et no ou on the
_parts. The parts wire now oiled and testad pullivas then back'to

'3#6@3‘. andatteré@mmmaml&ttmyiioz. sattmgwith
ne cha.nge. 'me 5econd sample rolluved 1n close a.greement with the first
tolerances and a.verage rmined the same w #1. The surpx-iaing fact
still was tba uttle inﬂuence lubyication had on the total pull weight,
It would appear there is hope or havinz the parts such that an adJuat-
ment could be ma.de and held for the 1life of the gun.

mec’croplaue was next tried. These samples looked very

uniform and hig,b. hopes for these wers entartained » Bince this uould
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remva thc critical a.sp«st of chm plating this ﬁcst was an mct

dupuoate of the mction ex;perinnaed urith the tests on cmw phta. _
Very uniform pu.ua, no changc irn the averages as the telt progressed.

. 'mis was th.- maotioa tm ‘we ruched 9,600 oxclea, 2t which point

tbo resulta zudnanly cha.nsed m m:igh: J.ooksd like steel on- ateel.
Under the nieroleope 1!: was ronnd that thj.l m mdocd uhv; had

"'xappened . ﬂm KIectropltte h:n wom a.way and we were ugxln getting
" steel on stcel. . Ec»tfzrther tezting naa done with Eleotmplate

| .
. CHMorze: T )
e 12-12-56 L
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