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How we got here ... 

Short review of trigger pull audit results 

Issues with the status quo 

What is the real target? 

How do we get there? 

\.......... •. ·---~ ........ ~ ..... / -----------------
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Eight \rniters· rifles from a ,June'07 hunt had higher than 
expected trigger pull forces 
Marketing measured trigger pull forces on 4 ot tile 8 guns: 
above high limit (>5.5 lbs) after the hunt 
Marketing requested that production review the 
production trigger pull setting and verification process to 
understand why trigger pulls above high limit were found 
A wo:H"et1ouse audit of tt1e trigger pull force on rifies wittl 
XMF' trigger assemblies was requested by marketing at 
the August Product Team meeting 
The audit was conducted jointly with Uion Quality 
Engineering on Septernber ·11-12, 2007 

\.,_______ _/,../ 
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XMP Trigfjer PuH AutUt Review 

The Task 
... Measure trigger pull on a statistically valid 

sample of production rifles with XMP trigger 
assemblies 

····· Measure trigger pull using multiple methods 

Analyze the data 

···· Report back on findings 

\.......... •. ·---~ ........ ~ ..... / 
·~~~~~~~~~~~~~~~~~-
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10 lbs,·;.~ lb 10s(,l1Jtiori) 

HanLihe!d Lyman (jigital trigger pull 
g~;ge (0-12 l!Js, 0.5 oz. ri::solulion) 

Dvorak TriggerScun Sy!>tem (0-20 
lbs, O .(10 7 lb teso!Ulioli) 
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Measure trigger PL~l!s using the Chatlllon gage 
;~ n:emsurefT:e~tS··· rm cyc:'i:ig th<: ;,Metv 1!-JSC) h<ltweeri :rigger pu::is 
'.:l n-:83Sur.-;rr:er:t~>- ·.J)':Jl!:l:~ t:i;-; s.'ltet)' 1s·:;·; t.e~-1;2,-,n ,-iac:li pull 

Measure trigger pulls using the Lyman gage 
3 fP{:~H~uH:~n:f:=~-:L~:\~ rw (:;t(:::i:1g !.he ~~~:k·ly ~f'·JSC.} tJet~l:i'et·:n :r~s~g:::r pu~k~ 

3. n:ea;;l..irer1:e,::ts- :;;y:;;li~19 the safet, .. {SC; t:<:;;-v~en ead1 pull 

Remove the action from the stock 
Measure trigger pt~l!s using the Dvorak 

:~ m·easurerr:er~ts~ c.y~lt:'ig t~1St s21f~tv {CS_~ t:c!'v .... '2en ecl~h pul~ 
~' n:e.tJ~·:.n{:rf:f'.2r:t·$~ nrJ c;y1~";::1:1g th~ ·~~:f.i:Av ~f·JSC} b~t·.u.i:;~r1 :.df;;g~r pi~Hs 

Reassemble the action to the stock, verify function 

\.......... •. ·---~ ........ ~ ..... / 
-~~~~~~~~~~~~~~~~~~~~~~ 
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XMP Trigfjer PuH AutUt Review 

Production dates for audited sample 
ranaed from 1/3/07 to 8/30/07 

.\ ... 

\.......... •. ·---~ ........ ~ ..... / ----------------
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Arialysis of dataset v;;iHctity done IJy .Jim Sned&kN 
lV~ sfx m..:asur~mis.n~ ...:ie-H. 1:-:a:s~e·d t~'i~S f,:ir ·:alid -r-i.-:q·t~:a: dfstr·:{.::.;i~k1r:s 

Sample <~ize fo1 aud;J was 49 - gun #12 tiJd old sty!<: trigger a:.:,emtily 
•wen tho1,1gh bo~ late:: was coded tor XMP rproduction date was 2i23!U'.i) 
Diffefeflt methods of measmementyieldect ·::Htferent mean and SD values 

Ct-1..:tttll:Xl sumf)l:8 Dlear: ·::. O 49 !~t, ::o\•,·;;:=-: r':: t?'i~n [)D<--r:.:J:~ SC 
; .. :;mr.;r· S·:t·;'np::.::-. tne...1Tt ;--; D.'.JB. ~~);; h1Qtr:.r C:) :h;:,tt· D··.1C·:'.3f.": $.C 
:J;r.:i~::lk SC yfl;)!dc,d Jci.t:t.f.:,t. <:r'lo!Jt-w-g.::-: SD !1x 3 g~v~I· ~1m 

~":l'n~::u:: :\;SC fle::i:.:ed ~i~~l1e:s:t ~vmci~~e :3D :·u~ a .;.3i·.;.en ~-un 

Lyrnan data is ::.uspect 
P:JH~t,.,pt.;::I ·.,;.,:irf0:.i:tk~n:::;. r.;~ :ip ~~; ~~-:~~ n-~ 1t.rltt1in Q: ~~:ngk: h.:·r~: 

:-il[Jt"·:~'.st ~. i.r:;; v...Jn1in :::i %fi~:[,:!t: te-;4 1-..f ;:i ~ m-:-:1tf ... , .. ;}:~ ti~ r:1,i 

Percentage of rifles Mat fa' led to meilt tcigg<;<r puH specifications var:ed 
from 82% to 22.4%. dep.;;nr.1ing <:in the melhNl ~-hos8n 

\.,.,'"v.. ./// 
·~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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l XMP Tr%fHJ0r Pun Audrn - Oata 

Ana~y~ds 

Comparison of distribution of averages of measurements !.'.:·y 
rnethod 

•..........................................................................................................• 

(l,.,;t;!i"" SC & ~s<:. t1mottS<: & NSC, lNYto~ SC& N$C 
N·:••~ .• :: 

H1r·························································· 

\., _________ .--::=====~"'=========:.:.:.:.::. ___ ....... ~ .... ··'/ 
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XMP Tr%fHJ0r Pun Audrn - Oata 
Ana~y~ds 
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XMP Trigger ?urn Audit ~ Data 
.t\na[ysms 

Comparison of Average SD by Method 

SD(lb•.) 

Remmg1onArmsco - Conf1dent1af 
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Ana~y~ds 

Comparison of Nonconformity Found By Each Method 

Ch<l!lll6nN$C 
·---------------------------- -------------- ---------------~------------ ---------------------------~~-

11 21.4'~, 
-------------------------------------------------------------------------------------------------------------4-----------------------------------------------------------------------------------

rN«r'11< s.c 2 s I a 1$.,;>% 

·;;:;:;::;;~;~""'"··-'"""'··-~' """"'·;~·i·"'"··;~·r"""""""";~-~~:' 

\.......... •. ·---~ ........ ~ ..... / 
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Production's current measurem.;:nt metlmd yielded no pr<JlltJ(:t 
over the :Jpper set limit (USL) 
Regardless of measurement method chcsen, the cv.rmnt 
trigger pull setting process yields::: 2 b range 
Some trigger assemblie;:; show inore pud-to·pi.11! "ariafo:n tl1an 
others · 

Variat:on see moo to be independent of measwement method 
SctHce ortrie vaii;;tion i» ;.mkrmwn 

Chatillon spri1~g scale measured trigger pud -0 49 lb lcwer CJ 
than Dvorak SC 
Lyrna:i digital force gage measured trigger pull -,0.36 (1) ~ligher 
t11an Dvorak SC 
Dvorak SC yielded lowest average pull-lo-pull SD 
Ly'tnan NSC yielded highest average pu!J-to-pul: SO 

\., ______ . ·"',../ 
·~~~~~~~~~~~~~~~~~~~~~~~ 
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The measured trigger puH forces on r!ftes with XMP 
trigger assemblies are higher than marketing desires 

The range of measured trigger pull forces on rifles wltt1 
XMP trigger assemblies is wider than marketing desires 
Trigoer pull forces on tile XMP trigger assemblies are 
higher than customer's expectations 

Competitive products advertise lovver. more unifonn out
of~ t11e-box puJJ forces than we currently achieve 
It is believed that !his puts us at a competitive 
disadvantage 

\.......... •. ·---~ ........ ~ ..... / 
·~~~~~~~~~~~~~~~~~~~~~-
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Recommenttat~ons 

Need a new trigger pull setting and measuring process 
Tl'le new process should: 

Provide better resolution of ihe measurement than current 
method 
Provide a tight.er setting range (if possible) 
Remove the effects of the operator -:m the mezsurement 
wherever possible 
Mlnimiza impar;t on prodL:ct cost while maximizing 
pr·oductivity 
Provide information on tr~gger pull other than jllst peak force 

\.......... •. ·---~ ........ ~ ..... / 
·~~~~~~~~~~~~~~~~~~~~~~ 
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Current process trigger pull specification is 3}'.Z-5Yi 
lbs 
Competitive products: 

Brovvning X·Bolt 
• User-adjustable lrcwo 3-5 lbs, set ;o approxin:ate1y 3h lbs 

from the factory 
l/\lincheslff Model 70 

• User.<1djustable fn:nn 3-5 lbs. set ;o 1:lpproxin:ately 3% !bs 
from the factory 

Savage .<;ccu-T~igger 
• User-adjustable from "% -6 lbs or 2~·f>..fj lbs dspsndinu on 

mod.el 
Where should the XMP be? 

\.'··-.,.. _/,../ 
·~~~~~~~~~~~~~~~~~~~~~-
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Process 

\.......... •. ·---~ ........ ~ ..... / -----------------
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Set trigger pull immediately prior to packing the rifle 
Provide a tighter setting range (if possible) 
Provide better resolution of the measurement than 
current method 

Remove the effects of the operator on the measurement 
·wherever possible 
Minimize irnpact on product cost while maximizing 
pmductivity 
Provide infom1ation on trigger pull other than just peak 
force 

\.......... •. ·---~ ........ ~ ..... / 
·~~~~~~~~~~~~~~~~~~~~~ 
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l Possibte Tr~gger Pu~~ SetUng 

Process 

\.......... •. ·---~ ........ ~ ..... / 
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