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J: consistent reports anﬂ occasional customer camplainta
trom the rield, all voioins trouble w&th tha pertornanoe of the hox
fire control prompted thia 1nweatigation. These complainta have
heen varleﬁ in nature from variation 1n pull weight to camplebe
failure in firing. 31nce design testina had revealed no Justification
ct these complaints, there has been considerable doube as to their
validity, end 1 8o, what could he done 8bouz 1t. what about the

' '--u/'{al—?zz which 18 ot the same ba.sic deaisn? e IR

1.-

g ‘m this nodel, L. mrmg rm’f Bon; Lugs cooking Piece, nam |
sxn-ing Head Space, etc.. '

e suwanz & coucmsmus

The fire control a8 now desfgned will fail to fire properly
under continued uge 1: not lubricated consistently; This, in
extreme cold climatic conditions, would present a problem in
all our present line of bolt action guna
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"2. !_Undor presem; ma.nutacturing and design standards the 1oad-

S 1ubr3.cation variable results ina variaeion in pull weight
(average) from; 3 lbs. to 6 lba.. _ .

3 | calculations atrim teat data that the coetficient of rricti.on
of steel on ateel betwaen 1ubricated and dry aurface atraddles
- nicely che loadn Mparted to the connector trom some minua value

- toa max.or 3 1bs; Actnal meaauremeuta run O to 2 lbs. " Added
to the above 13 bhe connect:ov surfa.ce variable s,nd spring weL,ht
o in the pull adJuatment spr:ms 'mn makea ceat data a.nd theoretical
e'  4n close asreement. Wo out of three ceats started dry eventuauy
tad.led even tn rn-e.. 'The sear bes.ng hela m tha cocked position
| “witd'the trigget dlsengeged, i L o7 T The
ok 'rhe plating or t-.he saars wnh 'Y 1ou coetﬂeient mterial Yo z-educe
the mx variable px'osted regnttm. mec'cx-oplate wene 9600 oycles
co R e 4ery satisfactorﬂy berore breald.ng down and x-everting to steel k V' '
L L on stdel sharasterigtics, ~ 1001 lasted £,000 oyoles. Kelysulphide
"wa.s no better. : chrome plated parts went to. 10 000 oyéleb with no

3. 9 , :51:__.'{ ,4,':’10118113& m wear apparent a.t’ter 2: -3;000 cycles.-.'. Fired inter. .
i T mittenbly dry and o.tled atter 10,000 ¢¥°1°5 W“h less’ ohange tn
ovex'all variabion than steel cn steel m any one try °f 10 oycles...
A'. éteei on’stgeIA.-_ s .:;,‘fy 2 éi' . fa#io °z;l*'5#3°z'
| \chrpﬁé on éhroﬁéi. 1.; : 4  1 6?, : ;‘ “2#0 bé. -.2#15 oz,

4chz-omé dry to chrome o
1ubr1cated - 10 cyele- Avs. © 1% oz.

Steel dry to steel lubricated 3#3 oz, - S# 8 oz,

s ka0
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" 5. Firing pin indefxé"-v:’&i matntatned at .022 for 50}660‘ é'yéléa on

‘ one aample and for 30,000 on sacond where both dropped to 020
- '(satiatactox-y). 'mird lanple atart 022 30,000 018 low. .

uea,dSpace developed early when 1uss were not 1ubr1cated (start
o -042; 5000° 7_._.9435, 1o,ooo 0475; 1sooo . .osa) a.ocompsnied
| by galling Haintams 052 wb.ﬁn mbriﬁated to 50,000 cycles. ‘
_ _ ' '_.‘Second sample lubricated every 1,000 cycles cha.ngea rrom .0435
e -okl5, at 1o,ooo Maintained this to 50, - rio change.
‘ S _._}lj‘_;'Sear engaaement remained at’ .tnitial setting throughout a11
-\';-.1'3:&8:133 (pz-oducﬁa.on assambly)

x }_:_.Bolt luga :-eac_ ed m 11ne w:l.th receiver mtins sux'f‘aces but to
' de. ocking p:.ece and bolt can surrace were
'lubrioated thrt;ushoufu:d were OK. B .:;, L ,' _
" the similaiity tn:ds design hetween the HoX and the 721-722 line |
Tgives mdute...r‘iso to the question ot how mch of the roregoins
: - 1n these bolt,_aots.on eportera.: We believe that these charge-
o ".':Z':-ftemc:.ea are Very real and under extrema oom-z.ubmcats.on ~
T conditions couia tiu to five. .

a.' 1esser degnée'

Hain Spring showad some "get® but not exoe.s.s'iv'e ‘and maintained
- satisfactory indént to 50,000 cycles. o

A 1onger test would be necessary to established "set rate" beyond
_the 50,000 cycle ‘pariod of this test. '
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. i.l. No furt‘her worlc is antioipated at this time by th.ts departmen‘c
| t9 establish the causes.of fleld complaints,:” . .

2. The natm ot the plating cyole producea “treeins" ahd exnessive
- 'platins on the cr:.eica.l sear au:racea and mating conneotor, which
ruins the pa.r’ss f.‘or further ué'e;"resultms 1n danseroua chipping

.and pull fauure upon assembly. Investigation or thin control

| ,_“muat be esta.blished

p . 3. :No cost p:.cture wa.s oonsidered but a poas:b:le reduction 1n

) ‘,srindms and ston:.ng operationa ¢ould oonceivably be achieved
- ',on hox pa:'bﬁ by -plat:.ng a.ll 401 721 722 parts 1n the "aa
L ' .,prcduced" ccmdyhona. ‘Testa ahould' rity ﬁhis before acceptance._
b gonsultation wAtR meetroplai_ic wignt pmduce' 8 bet:ter, Yowdr- cost -

};(.:-

coatina f.han.’ hrame 1n~ its rmu atate. i'ne'z;esulta on the pnat

5. :It: u our recomeadatim that the.' pmeas be Mastigated a.nd a.t
R 1east uox pm be plated saturactoruy on a.ll mture g\ms proa. '.
'duced and that: thia be 1n1ti.ated maiaeely’ o S
6. For :Limited tiz'ins in 721-722 ‘guns’ Klectroplate 'eoum ‘bear this
- m::ely 1:‘ tue cost picture was’ ra.voz-able eompared ‘to chroma.

| TEST PROCRDURE AND DETAILS

The first aox dry cycled was aet up- to .‘mveatigate the
gun in the “as packed" condition. Action and pax-tsﬂoiled with about
8 30# load between the bolt and receiver to represent the residual
) load £rom the fired case. It was recognized that this load would be
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applicd on tne closin, atrok_ as well aa the opening atroke of the
bolt. Fur'ther, this nmzzle load m acting in con.junction wibh th.
nomal ma.insrm—sear 1oad. '.Ehe (Firins Pin) Bears were. lubricated
tut, as rield pract:lce doea not diobate lubrication of the Lug ereas )
this was mtted. '.l'he gtm was dry cycled 52,200 c;rcles. At 1.000 ‘
‘aycle irtervals heud3§3 e, ﬁr:tns pin .mdane, yrotrusion, see.t

engagment. ang & ten oycle we*ghb me:-use ta.ken on tz'isger puil,

.. Besdspace .. - Start .-0*#35 [ Pinish .08 .
:3;;}é}znaent stayed constant at 022 < 45,000 cycles 50,000, cgoles 020
7 Pring Pan p“ot*usion 6% comshant | -

¥ '.:.-.sea;- engabeme"lt S ) .015 constgm;

Pull averase 10 jaycle
?ull : Lowest S:I.ngle

Some L'

,d?but a.t 52,000 (end or cyvlins)

'the sc(mred a.z'ea ha.d not completely 'oov‘ered the lus au.rfe.oes. i ,..- el
s '_ 5 ‘bo 'vex-i:y the roresoing test anot;her gun was run through

. the same ‘procedure azig condit:lons. “fhis gun i‘olloweq closely the h
reaction of the ﬁ.rat‘ PO ' ' T

"':.'-"-he inspeetzion':.was: .undex' way

: scourins cf the polt lus: wa.s;o 3

Heed spa.ue T T start ‘.oisas" o '”13,'000'. 052
ST 00000 052
Indent = start .022 . = 30,000  .0155
" Piring Pin pmtrusion oxX | . ' o
Sear enga.gemenu : - '. ._: .010_- - Stayed
Pull average Low 2# 14 oz. High 3# 10 oz,

Pull - Single o Low 2# 13 oz. High 3# 12 oz.
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. This gun dia nob reruae ta t’ire dm-mg the 30.000 cyoloa.
" The pull was very consisbent at a:u. times which wu quite the raverse
of #1 sample. However, the luza ot receiver md bolt responded ea.rly
(10,000 cycles) to the 1aok of 1ubnoauen by guuns a.nd rut
developuent or headspace - .052 aﬁ 13.000 cyclea. R

 oun #3 vas than aeax-:ea on the above x-ouune test to

detemine how soon 1t would refuse to fire we were t‘ortunate 1n
o ‘gebting ea.z-ly fauwes to tire.A ’I.‘h.ta gun bega.n t‘ailins at 2 000
0 - .".oycles and tear. was. stOpped a.t 8,000. 'z‘hia mdel could be set np ‘oy
R .carefu.lly moving tne trigser back and foz't;h on the oonneotor (mt
| f ,firins). This aotion resulted in seteins up the’ seara so the trisser_,
. could, tne,n be punea fully, leaving the; £Aring ‘pin flly 000kad - -
' aear. _ A slight aar or p:-essm on the coemng_

BRI e mua wduld mcneate the t‘riction olement to be em big . o
3",5-_.‘., 'varmne in a11'9f our difficulties, Handbooks el us this san, vary
’ hetween .25 a,nd .74 dependms ohraurface luhrication, fmah. loads, e
eI ¥ A oalcnlat:!.on ‘of 'thé 4 m thia assembly ‘secued :mtms.
L Usins model drawins dimensicns, spring velghts of 17 to 19 pounda on
- the xnain spring calculations mvolving the mean dmensions on mnents
above the pivot pin a.nd the bearins to be appued at the oentez' ot‘
i o _-the 27° angle on the rear of the sear (63? as the firing pin sees 1it),
the coefficlents to equalize all forces would be ,289 to .35,
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: 5# 5 oz.: :

A fire contrOI was act at the-apecs of approx. 3# pull _
welght; a t\m or 10 cyolu m weighed. m: nre ‘control” varied :
between 2# 15 oz. “to 3# 12 oz., averase 3 32 lbs. . .u1 aears were.
now. 1\abrica.ted caretnny and weiahed ror 10 cycles. Average was -

m.m ¥ 5# 1 oz., m. 5# 8 oz.. 'Bua aeemea to confim the
' : .‘I‘he mst logical approaoh economicany was to try a

- .coating"hav.tng. a low coefticient oi' i‘m.ction high bearing at:-ength.
L ‘l‘hl'ée' éeued posaible, Nieol. chrome and Electroplate. ~

Under tent Nicol st:artea oue nna but; at around 2,000

nexh tried. mrfienlty was experienced .

' '-.no ch.a.zwe & 'rhe secona sample rollov.ed m close ugrcement with trc ﬁrst
‘tolerances and average ma:med the sane as #1. 'rhe anrprising ract
: sezn was the li.ttle 1n1‘1uence lub:'ica.tion had on the total pull weight.

It would appear there 1s hope or havin__, the pa.r'cs such that a.n ad Juat-

ment could be made and held for the 1life of ‘the gun.

L Electrcplate was nexl; tried. These samples looked very
uniform and high hopes for these were enbertained, Bince this would
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renove the ez-il:ical aspeot ot chm platins m; tese m an exaot
dupncate of the mctiod éxperiemed with tha testa on chmne plate. :

i u,-,',-

e : m: was the_reaction tm_wé reaehed 9,600 cycles. at wh:.ch point

PRI

i cm«orse'r C S
o 12.12_56 o | ‘ oy o .
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