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T MODEL 40X FIRE CONTROL INVESTIGATION
~ INTRODUCTION

Consistent reports and occasional customer complaints
from the field, all voicing trouble with the performance of the U4OX

fire control prompted this 1nvestigation+ ‘I‘hese complaints have
CGir € ,'
oeen varied in nature from \nﬁteo'h‘m pull‘ weignt to complete

failure in firing. Since design testing had revealed no justification

of these complaints, there has teen considerable doubt as to their

. Also +he ye{#’c‘n or
validity, and if so, what could be done about it. he

M/721-722 which is of the same basic design?

OBJECTIVE
1. Does the fire control, if properly made, fail at any time?
2. Does the pull welght vary with extended c¢ycling and how much?

3. Determination of causes, 1f any, which bring about the avbove.

E/fm,naf‘”
4. Propose methods of euring thése iﬁe...pfw’ ong .

re/afFms
5. Take a general look at all the factors ﬁ good gun functioni»

in this model; 1.e. Firing Pin, Bolt Lugs, Cockling Piece, vlain
Spring, Head Space, etc..

SUMMARY & CONCLUSIONS
press ~v—

1. The\fire control émﬁzs:hgmd will fail to fire properly

under continued use if not lubricated consistently. %Qn
HoiS Chavretrtsiibie
extreme cold climatic conditions,,«woul present a provlem in

Cuvasvt
all our pmesert line of bolt action gano.ruf fes .
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d r%gwmanufacturing -and design standards the load-
lubrication variable results in a uaci{%bin pull weight
(average) from 3 1bs. to 6 1bs..

Calculations affirm test data that the coefficient of friction

of steel on steel between lubricated and dry surface straddles

nlcely the loads imparted to the connector from some minus value

to a max.of 3 lbs. Actual measurements run O to 2 1bs., Added

to the above is the connector surface variable and spring weight
“These Consida—nFions brin

in the pull adjustment sprins. Thiexmales test data and theoretical
Wl

b whicks
(esulinfblose agreement. 'I'wo out of three tests started dry, eventually

failed even to fire. 'l‘he sea.r being held 1n the cocked position
with the trigger disengaged.

The plating of the sears with Z zogr coefficient material to reduce
<

-l
the Mu variable proved% " ﬂectrop__at_e u&"‘gtooo cycles

very satisfactorily before breakling down and reverting to steel

Twedl- Plat
on steel characteristics. RN2ewel lasted 2,000 cycles., Molysulpnide
con R
was no better. Chrome plated parts 10,000 cycles with no

change in wear apparent after 2,000-3,000 cycles. Flred inter-

Y -
mittently dry and oiled after 10,000 cycles et less change in

overall varlation than steel on steel in any one try of 10 cycles.

Best Worst
Steel on steel £ 2 oz. 2#10 oz, - S¥30z.
Chrome on chrome £ 1 oz, 2#0 o0z. - 2715 oz,
Chrome dry to chrome
lubricated - 10 cycle Avg. 1% oz.

Steel -dry to steel lubricated 3#3 oz. - 5# 3 oz.
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5. Firing pin indent was maintained at .022 for 50,000 cycles on
one sample and for 30,000 on second where both dropped to ,020
(satisfactory). Third sample start 022 - 30,000 .018 low.

{‘LL? - -
7'Headspace developed early when,lugs were not lubrilcated (start
-') 0 -042; 5000 - .0435; 10,000 - .O475; 13000 - .052) accompanied

IS

vy galling. Maintains.052 when lubricated,to 50,000 cycles.

Second sample lubricated every 1,000 cycles changes from .0435
to .O445 at 10,000. Maintained this to 50,000 %ao—ohmgeaim C@x

nfﬂ(@"‘“?

Sear engagement remainéd at initial setting throughout all

-,

l-q_
testing (production assembly).

Bolft lugs reacted in line with receilver mating surfaces but to
a lesser degree. Cocking plece and bolt cam surface were

\~-— P
lubricated throughout and were OK.

©. The similarity in design between the 40X and the 721-722 line
glves imediate_g,se to the question of how much of the foregoing
\IWJ’/\ 4
is these bolt action sporters. We believe that these charac-
teristics are very real and under extreme cold-lubrication

conditions could fail to fire.

/TL’Main‘spring showed some "set' but not excessive and maintained

- satisfactory indent to 50,000 cyecles.

A longer test would be necessary to estavlished "set rate’ beyond

the 50,000 cycle period of this test.

S ‘ ¢ ((—4
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FUTURE PROGRAM

1L ¥o~Curtirex work s\ anticipated at- this tife-by this department
ta_establish the causds of field compiztnts.

1. The quality of chrome plating on cyanide hardened surfaces is
// difficult to control and therefore adequate process and controls \

must Se established before thls system could be used.

aes Wiv
‘r. No W considered/ but a possible reduction in ﬂ,

grinding and stoning operations ,could conceivably ve acnieved
eanud'!"i sl Seass
on 40X parts by plating all in the "“as
produced" condition1 Tests snould verlry thils before acceptance.
sl ar
?I. Consultation "i’ch n.lectroglate might produce a oetter/\ loiier cost
1.Y/
coating tha.n chirome . The results on the patet
o . Electro-plate cnmfb‘-?‘-""

samples '/&e very discouraaing and at tals time iv is our oelis:
this Ls the best they have to offer,

g It is our recommendation that the process »e investigated and at

léast Lox.parts be gg;;\satisfaq;orttx on all fufure guas DrQ-

irv"" —
7*‘ ang thet this be inig) éa 1mmed:lM
9 3 M N rhesy be ﬂ/';',‘-' 'nl\f‘f
 #} For\limited firing 1n’\721-722}5-!s ‘Slectroplate oe&%eae:ﬁ::ﬁ
'.~ whesdy if the cost picture 43 favorable Lcompared to chrome P(Lu; A~
t T=ST PROCEDURE AND DETAILS

wsr e oat- £

- L The first 40X dry cycled was set up to investizate the
ngﬂg-in the "as packed" condition.qzlction and parts.oiled, with about

a 20# load between tne 00lt and receiver to represent the residual

load from the fired case. It was recoznized that this load would ce
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applied on the closing stroke as well as the opening stroke of the
bolt. PFurther, this muzzle load was acting in conjunction with the
normal mainsprinz-sear load. The (Firing Pin) sears were lubricated
but, as fleld practice does not dictate lubrication of the Luz areas,
this was omitted. The |8 was dry cycled 52,200 cycles. At 1,000
cycle intervals headspace, firing pin indent, protrusion, sear

enzagement, and a ten cycle welght average taken on trigger pull.

Head space Start L0435 Finish .048

Indent stayed constant at .022 - 45,000 cycles 50,000 cycles .02C
Firing Pin protrusion .035 constant

Sear engagement . .. .015 constant

Pull average 10 cycle Low 3# 6 oz. High 5# 3 oz.

Pull Lowest Single 2# 10 oz. Highest 5# 12 oz.

Several times during this test the gg%}refused to fire.

No apparent mechanical reason could be found when dismantled. Tae
gz alvays continued to function when inspection was under way. Some
scouring of the bolt lugs was observed but at 52,000 (end of cyelingz)
the scoured area had not completely covered the lug surfaces.

To verify the foregolng test another_éﬁﬁﬁkas run through
the same procedure and conditions. This gamrfollowed closely the

ZT e -

teacEhon of the first 25T~
Head space Start .0l435 13,000 .052

30,000 032

Indent Start 022 30,000 .0135
Firing Pin protrusion OK
Sear engagement .010 - Stayed .
Pull average Low 2# 1b4 oz. High 3% 10 oz.
Pull - Single Low 2F 13 oz. High 3# 12 oz.
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Thid ganré{; not refuse to fire during the 30,000 cycles.
The pull was very consistent at all times which was quite the reverse
of #1 sample. However, the lugs of receiver and oolt responded early
(10,000 cycles) to the lack of lubrication by galling and fast
development of headspace - .052 at 13,000 cycles.

- #%:f g’then started on the above routine test to
determine how soon it would refuse to fire. Ne-Wkre“fertummte in

a vgJ» ° P
g‘g_;twmmem&ire. mat 2,000

cycles and test was stopped at &,0C0. This :Eé;; could be set up dy
carefully moving the trizger back and forth on the connector (not
firing). This action resuited in setting up the sears so the trigger'
could then bve pulled fully, leaving the firing pin fully cocked
supported only by the sear. A slight,Jag or pressure on the cocking
piece, or movement of bolt handle, would release the firing pin. Had
the-gﬂékaeen loaded it would have fired the live round.
This would indtcatis e b it sl B 08 e ke
A I g
52#&“”ﬂr:;riable.ynﬁ=EEEE¥5§E§=&tf?teu&ttes. Handbooks tell us this can vary
{ vetween .25 and .74 dependinz on surface lubrication, finish, loads,
etc..
A calculation of the Mu 1n this assembly seemed fitting.
Using model drawiﬂg dimensions, spring weights of 17 to 19 pounds on
the main spring calculations involving the mean dimensions on moments
aoove the-pivot pin and the bearing to be applied at the center of
the 27° angle on the rear of the sear (63o as the firing pin sees 1it),

the coefficients to equalize all forces would oe .289 to .353.
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A fire control was set at the specs of approx. 3% pull
welght; a run of 10 cycles was welghed. This fire control varied
petween 2# 15 oz. to 3# 12 oz.; average 3.32 1bs. All sears were
now lubricated carefully and weighed for 10 cycles. Average was
5# 5 oz., min. 5# 1 oz., max. 5# 8 oz.. This seemed to confirm the

= QWM— A
ml ”ﬁ ‘Zw.cw ey v o5
he most 1ogica1’approach economically was to try a
coating having‘:;low coefficient of frictf%;;?lgh bearing strength.
Three qgé;eSE%eGGZé;e , Chrome and Elgctrcpisne

Under test E{tarted out ﬁane but at around 2,000
cycles began to fail] chipped off badly and was discarded.

ChrOmekw;grnext tried. Difficulty was experienced in
getting a plate free from excessive build up or "“treeing" on the sharp
sear edges. Of the two samples tried these were exceptionally zocd.
O0f a 10 cycle average run ab f l oz thrm 7,000 cycles, no indication
of freezing,averase shifted over the 7,000 cycles from 3# 5 oz. up
to 3# 8 oz. This was dry, care being taken to get no oil on the
parts. The parts were now olled and tested pull was then back to
3# 6 o0z., and after 6,000 more was still at the 3# 8 oz. setting witha
no change. The second sample followed in close azreement with the first
tolerances and average remained the same as #l1. The surprising fact
st1l1ll was the 1little influence lubricatlion had on the total pull eight.
It would appear there 1s hope of having the parts such that an adjust-
ment could Le made and held for the 1ife of the zun,

”'Electroplate”was next trled. These samples looked very

et et e - o o

uniform and high hopes for these were entertained, since this irould
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Summary & Conclusions

Qv -
Add (1) VUnless the bolt lugs we=e "slass_hardeno-é we would always

expect a certain amount of galling in absence of any

lubrication.

explana.tion as. to the reasons gor the galling of the s

at
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remove the critical aspect of chrome plating. Thils test was an exact
duplicate of the reaction experienced with the tests on chrome plate.
Very uniform pulls, no change in the averagés as the test progressed.
This was the reaction till we reached 9,500 cycles, at which point
the results suddenly changed. The welght looked like steel on steel.
Under the microscope it was found that this was indeed what had
happened, 'I‘he”Electroplate“ had worn away and we were again getting

steel on steel. No further testing was done with Electroplate.

CHMorse:T

12-12-50
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