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The~e is ~l fe~yrd of a pollc~ stat~ment re fire control 
des1 gn golils iH--tf.~o-tl-uqt Safety fl le. I have requested 
a search of the O~eration~ Committee minutes. If you have 
any records of dodu~entationj please advise. 
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RE'Ml NGTON ARMS COMPANY, INC. 
:'Re ~e\a rch Department 
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E . F. BARR.E.1.L .. ::::J 

I 
i I 
I \ 

xc: R.A. Partnov 
J.E, Preisej 
c.B. worwn/ 

Bridgeport, Connecticut 
May 16, 1980 

POLICY D~R.ECTION FOR RESEARCH PROGRAMS 
BOLT ACTION FIRE CONTROL IMPROVEMENT 

I ; . ! 
T!-.e subject reseatdh P'Ogl;"am.s. are g,i.;ided by the following policy 

- d 1' I i I / / gu1 e ines, .__J 

1

. 1 / / 
I . / 

l. Design the operatiory io:t/ the bolt lock to operate 
independently from ,hli,"q_f the fire control. 

2. Design the fire conJr(i s·~that the bolt can be 
operated, subject. tq j(l) ,\ai?ove, independently 
from the position ofi__jthe sa~ty~~anism. 

- /~.", 
3. Design the fire control mechar(i/sms t"Qjbe retro~ 

fitable. \ \--

Point two wo.uld allow the user to unloa~~un with the. safety 
mechanism in the ''ON SAFElt position. \J\t WOU-t~J n· 0 allow the 
use: ~o reload t.he gun with t.he safety..,~EJJ.!l}s. iin the nF1RE" 
pos1t1on. '~ 1 

Please advise of your agreement, with, or suggest-ans for 
modifications t.o the policy. 

~ 
~-·1 

n1 
! , I 

~J ~ 

JPGlas:jl 
REMINGIOr.: AlV>AS CO. 

RECEIVED 

!LION R£SE.A,RCH DIViSiON 
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'K:E.~!NGTON Afu~S COMPANY, INC. 
~esearch Jepa~tment 

I ·I. '. 

' : '\ \ 
" \ cc: / \ \ 

i :.:~~\::::· --~-·- ..... -..-,.._- ......... ... -·- ............ __ ....... - ..... ~-

J.P. ~1cAndrews 
E. Sparre 
R.A. Partnoy 
E.G. Larson 
T.J. Sharpe 
J.G. Williams 

~---. \ 
l \ \ 

' I 

TO: 

\ \ 
~ 

·i 
! 
' i 

I 
1 R.L. RALL J.P. LINDE 
I c. B. WORKMAN J. s. M.A.RTIN 
1 R.B. SPERLING A.A. HUGICK 

L :ru~L ~TFS!AiF'EATY.~EETING SUBJECT~ '~ ~1 - BOLT ACTION FIRE CONTROLS 

FROM: 

! --·~1 APRIL 23 197 5 
} 

This bieting....,wa~ held ,...t.,o develop plans to conduc"t a 
safet:y analysis\ of bolt! a;t:fion ... .A/re controls. 

The following ib \ a./~~ary of the status reports 
given by each Department k.Jra \heir plans for further action. I ./\ \ 

RESEARCH I ( \> 
The investigatib_~ to. ~e ~een largely confined 

to the Model 600. An investigation/hs:s--.al...so been made of the 
M/788 and the M/ 58 0 series fire cotit~ols. 1J Research has completed 
an analysis of the design of the M~~e contro.l and has -

1. Changed part di:mension~\insure adequate 
lift of the sear by \Hz saf,tpJlm. 

\_"·~/ 
2. Specified hardening th~ c ntrol housing 

to minimize wear between the detents. 

3. Increased the length. of the .saJe y le~--..eam. 
These mod. ifica tions are being tested to eval~a er~~ecti Ve­
ness and to insure there is no interaction w± t other aspects 
of fire control performance. . 

Research has concluded that the present\ esi~Jror a 
3·position safety is inadequate and plans to begin~PY during 
the second half of 19i5 to develop a new safety me~h.a:n.iim. 

MARKETING 

Approximately 600 Model 600 rifles are expected 
returned to the Plant as the result of the special qualit 

AL 0016389 
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-hoduct Safety Meeting 
BQlt Action Fire Controls 

1 /A,l?-ril 23, 1975 Page 2 
i I \ \ 

i ! ' \ / ~ \ 
i--·----\ \ Marketing will review the available information on all 

bol\t\ac-tlion rifles as it relates to the safety performance of 
· .· bolradt\ion fire controls. This will include gunsmith reports, 

arms r1p~ir data, parts usage, etc. 
I i 

11 PRODUCTION 

I ! InsP,ection' of 14 7 Model 600 rifles returned for the 
safety audit sh~~ the fbllowing. 

j ; 

l. Safety cannot be 11 tricked;1 103 
! '------, 

2. S~fety c~n be ntricked 11 but movement of 
s.b.fety lever to full "safeu position 
clears trigger connector and sear and 
g4n. w~ll nor fir7'/'ihen moved to 11 0££1 1 

pos1 tion - j 40/// 
. / ' 

3. Safety can ~·/"tricked"; trigger con­
nectol' remaP.t"di.sengaged from sear 
when moved~. u\sa'ie 0 position and gun 
will fire ·· n th~ leveT is moved to 
"off'; position *\~ 

/~ 

4. Trigger can be set iI(., ~!~\condition 
when safety lever is ~ nsatt" position - 0 

Product.ion is rejecting guns which f-;,h----i.,n the I Z, 13 and I 4 
categories. Indications a. re that ~is~ pr~V)ii'.;les an ample safety 
fact.or that "'ear will not lead to ~~go' 14 sit.uation 
during the life of the gun. / 

A gauge is being developed that wi permit checking 
for sear lift at assembly. 

P d . . l . . . . . ~.~"-...~~ d ro uction is ana yti.ng var1at1ons Jln Y"'"f cua.o:ir<.Z, an 
internally manufactured parts and reviewing 'alf fY con+:-rol 
procedures and limits. . A list. of recam:mendatio~s 1.foT im.proving 
quality performance will be developed and revie"\e~ by the 
PToduct Safety Committee. \ \ . !} 

A follO~*up meeting is scheduled for th~~f. 
May 19. 

EFB/ab 
4/25/75 

fL. j~ 
I ' I 
I 
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AL 0016390 



"CONFINE Ycb~R LETTER TO ONE SUBJECT ONl Y"-----­

TO: 

.FROM: 

i i 

\I,___. -

! \l\J.~~ 
' i I 

I. ii:( LINDE 
• I • ! I :_ _____ --") 

! l 

Ilion, 
May 7, 1975 

EVA!LVA'l'ION' OF THE BOLT ACTION RITLE SAFETY MEC3..~?·nS"i\·!S 
I I M/SBOs 788 500 and 700 

SUBJECT: 

i I 
i I 

,~~ r· .r; l / / 
This investigation was institut q w:J:i:;rt a Model 600 was returned from Texas by 
a customer who in the process f.rir¥oading his gun moved the safety lever from 
the on safe to off safe positio~ Cs,..o\~l\,e bolt could be actuated) and the gun dis­
chargeC.. Upon further investiEap.orl\d\ the incident it was determined that he 
b_aq pulled ths_ trigger with the .ife i1\,t'~:e on position. It was als~ dete::ninec 
tnat sone Moael 600s could be th.eked~ p~he safety lever ln an inter­
mediate position half way between on safe .a.lll.t-ofi ·~afe, pulling the trigger, 
releasing the trigger, push the l.ever tc thef\~ff safeJ;>osition and the i;un will 
ftre. "~ 

~\ 

The M/600 safety is a blocked se.-a~. e safety lever rotates 

Model 600 · \\_) ) ~ 

a ca. m under the sear, lifting the sear off its con ta ct w t the trig. g er-co!:'.ne. ctor. 
The trigger then can be pulled with no effect to the se r firing pi..'1 assembly. 
In the guns in question it was .found that they had inad flate,se~ft on beth 
the on safe and intermediate. positions. The sear lift i . ~he~~\oI: cle.arcnce 
generated between the trigger-connector and the sear •. lhe/ 1'tting a~ton of the 
cam on the safety lever takes place when. the safety lever ~s/rotated to the on safe 
position. On the guns in question there was very little c~!~ance b~<N"een the 
sear and trigger-connector. Thus when the trigger was pull~d_ in a q~pain w~y 
when the gun was on sa.fe, the connector would not return with ~y.:dgger. rn 
this case the safety cam is preventing the gun from fl_."ing' thu':s-wrren tn safety! 
is moved to the fire position the gun will discharge· L 

The initial production remedy was to swage the cam on the sa4e ~ ~ · 
to provide greater lift on the sear. The greater lift provides a bigger c~e~nnrce-i 
between the trigger connector and sear when the gun is !n the on safe dopdition!. 
The triqger ccn ~e ;::iulli.?d without any fear of the connector foiling ta ret'~rn c1...!e j ! 
to inadequa'.:e l::..:t.. The final inspectors, assemblers and customer rep!Jr :;Je'.::';:-Jle-1 
were reinstructed on what to look :or. .A. test has been added at 2ssembly to 
check for the se<)r lift from the safoty actuation by llse of a shim stock. 

AL001639! 
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. \ \ 
'\ \ 

/ :;o" 
J. ? . Llnce 

5-7-73 
-2 -.. I '"'\.-\m. 

.t r \ v'1 ~· J 

/ / E"'..~=\uation of the Bolt Action Rifle Sef~t""-? 1v1~chanisrr.s - 1VI,lSSD, 738, 500 ~s 7J~ 
/ \ J 

:' 1r--\ - \- ..... - -· - - .- - - - - - .- - - ..... - - ..... - -- ..... - - - - - .-.. - - - -· - - - - - .,.... - """' .,.,. - - - - - - - - -

- ·' \_j 1---1 

,,.,h 1 b · h k d t · 1 ~o a - · 1 • , • .:. .e gtlnf pre erng c ec e o g1ve at ~east . u .:.ncties mi:i. :..trt oetween t:-.e 
tri:;;ger-f9nnector surface and the sear. 

I i 
The hols.sj on the .fire c~~tr. o: h?using on some of the samples tested were out of 
contmLI Gorreouve acnon 1s neing taken. 

! 

Prooosed Desion ahd ?focesk Chanoes 
i I 
I l 

Desicrn \ ~---j 
, I 

ThJ Jafety levers have been redimensioned to give better 
martufact::ni .• g rr.trol ~ritical dimensions. 

1. 

2. 

3 • 

4' 

i I I /;·· 
. . I / 

The dL-nens1ons 9n ;fir safety lever cam were changed to 
give greater lifti ~rf t~e sear and maintain the lift longer 

when the safe,~ .. ··0\~. ~d from "on safe" to "off safe". 

The fire control us±ii"9,' \till be changed to be common 
with the Model .... 0. It~s ~~~a.rate side plates 
which are riveted together, f .rile tpe 600 has a folded 
assembly .. The M/700 hou~i g has~ heat trea.ted side 
plate with the detent hole, ~~Ch-g.;"ves more positive 
s.afety. The folded assembly i~ ~eat treated a.nd the 
detent holes wear and bec~ess pd.s~ve. 

~/) : 

The sear has to be alter~d o iminate lpotentia 1 inter­
ference with the rear housing assembly Pr· 

Process · I {!/~ 
1. A production gage has been designed arid! is b'ing built 

which will measure the sear lift due to the Jtety lever 
operation before the fire controls are assembled to th,e7 
gun. \~// 

2 • 
"-~/ 

An inspection hole has been added to the new design .--.LJl 
safety lever so the cam form and its position on the 
safety lever can be readily inspected in purchase parts · . 

inspection . n I 

! ~_J 

AL0016392 
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W. E. Leek .... -.., --
)-/-/~ 

./ l:r·'. ~ · "'!'" ::::: T ~ ' .... o"" J• •• __.nee -.3-
/ / ~.:al~ation of :~e Bolt Action ?..:i.fle Safety ~/iechan!.sms - M/530 I 738, oOO .5. 700 

f [. _____ ::. \ 

--~--------------------------------------------------__ .1 

,· / \ \ 
·' \ \ 

\_j il 
Test ?rdgyam - M/600 

\ bhe current M/600 being manufccturec ·.vith the swaged safety levers are 
I I 

being tested. They are shot with live ammunition at the start of :he test to check 
their tu.Ji.Jtion. The amount of sear lift from the safety operation is measured 
before t~e start pf the test as well as the force to put safe on and off. The guns 
are being c.ry cycl~d 5·~~~-~-safe off and cock and dry fire to 50, 000 cycles 
each. The sear llftlis being measured every 5 1 000 cycles to determine how wear 
affects the sear liftlover the life of the gun. The wear on the detent system, 
trigger connector Jnd sear }rnrlaces also vnll be checked. The test is being 
duplicated in a cir') and oiled (VVD'lO) condition on the trigger mecharJsm. 

I I 
I l 

The testibg......,,_M,,....,..ll,....bej d~licat¢-for the redesigned fire control. From this 
and the original testing it is b~~ng O{lyi{rmined the minimum safe sear lift for new 
guns. This report 'Ni.11 be follrwecr'w the test report. I/ . 

Status of Design Chanqe ~/\\ 
I '\\ 

The design has been 1 ·Jterm)~eo and all drawings have been comoleted. fl I \ \ . - ., Design test confirmation is untier way.'-ih~~Wings have been submitted 
to P. E. & C. for estimating purposes and appt,orinate vendors contacted. As 
soon as the design test is satisfactorily c leteothe ·drawings will be transmitted. 

\ 

Proocsed i'uture Plans - M/600 & 700 ~ '------~) ~ 
11 d . ' . 111 b \~ ./~ I I i . th . . b, l ' . • ·""' esign .i.nvesttgat:ion w e star:t~-v 7 etEfrrine e .teasl· i lty or 

changing the safety design from a blocked se~stell/' to a blocked firing pin 
system. Th. e benefits of a three position safety alsog· e being investigated. 

The spring force on the detent system on the 11' /60J!'~~a.nes due to 
the leaf spring des1qn, which can vary the safety operp n<_if' f.6rce. \Tiie design 
Will be revtewed to see if the system can be altered t ivle la more constant 
operating force. \I 
Model 7B8 and 580 Series ~~ ,:::y 

The problem came to light in February when the design was CE": ged f.rro . 
a blocked trigger system to a blocked sear system similar to the 600 a 4 700 
design. This design change was instituted to standa:d!ze parts in the

1 
4 .g. uns 

1 
• 

with the 540 Series, to eliminate a high scrap operation, and to abta11 a more 
positive safety, n ! 

I I 

I r I ! 
LJ ~ 
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, i ;:..,..o'....,. ~ ? ·.·,.,,.;: : ..... , •d~ ..J~ .. ~ ...... ._e 

J j -. I \1,, , .; +. i~ '\ - , '::) .. ., ...... ... 
, --::;-:Ja+~at1on 01 i..'1e Bo • :->C~.:.an "l:le ;:;-atety Meehan.isms - Jvl/SSO, 783, 600 & 7'.JO 

5-7-75 
-4-

_, r----=.-::., -\- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
( \ '1 

~--··· \J n 
i I 

Moc el 7i8B and S 80 Series Con-::inued 
I . 
I {vhen the problem appeared all ~he parts involved in the safoty mechanis:-:1 

were me(a ~ured to determine ·.vhy there was insufficient sear lift. 1'he follmvinq 
items wrre-to~: ·------, 

l. 

2 • 

3. 

I 
The powder metal t.'igger was out of tolerance. ?owde:-
Metai1 has been contacted . , ' 

' 
ThJ ~a.fety lever dimensioning did not tie the critical 
d~e~ions together. 

I i n /7 .___,.__......,..--~' I I i / 

!'he holes in the }tigi;(e}"''housing were not to locational 
dimension. I i // / 

l \ 
Corrective Action taken to Ma teih. ~oduction 

1. The triggers weq grou~,c provide more clearance when 
the safety was ~erated. ...~, 

2 • 

3. 

. (/'·.,\ 
The gaging technique was e~~sh'e<i to rnea sure the sear 
lift with the safety operation~~~e gun i.s assembled. 

'-.....__........ 
A.11.the assemblers were rei~ruc~ ~n~1hat to look for -­
proper lift and can the gun o~ t::nck'~. 

Corrective Action Being Taken 

. I /"""----....._ 
1. Correct the parts out of gage and es ta bl 1h c9'tr-o-~\J\ 

i // ( 
__, i 

Red.imension safety l~vers for both the S 80 ~~·es and 7 8 8 
to tie the critical surtaces together. The ve or has been 
contacted on what surfaces are critical and~ ~ they JC}n 
best be maintained. \~ 

2. 

The dimens.ions on the safety lever were altered to giveu 
greater lift .t.o insure in all tolerance conditions there is 
adequate lift with an allowance for wear. ·\ 

. I 
Process Engineering is designing a i::rage to measure the ' j 

3. 

4 . 
sear li:t from the safety lever operation to insure that t~e , l 
"\,-,-, ,...o,.,trol v11'1l 1-.ava =>d,.,cu" .. _ Hft :...."' 400r=- '"i's aS"'P,...,·-.1:::1,..; · 1 
l ..... c;:.....,:1.,. _...,,~ v ..... ~ .. ~i..~ ... ..;... ,,,..,>i;z.!,~.._.. ....... _ ._.._ ..... ~,,,..,,.......:~ l__J 

to the gun. 
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,· frc::: , .. ? ~ :J.nCe 
I I ~ • 

1 / tl~·l~.i.t.!.C!.ion oft.he 3olt ~;cT~:Jn ?i.:"le Sc.:etf ~v~~~~.2~ .. is~s -- ~vf/1 380 1 :;a, 300 ~ 7JQ 
. .;.____;. \ 

--~--------------------------------------------------:r------.--r.'--\ \ 
: I I 

\ \ :-''1 
\_j , I 

i ,_ 
1~· 

I 
T!-:e c.ssemblers will use a feeler gage to meast.:.re seer lift 
to make sure a minimum 1i£t is mc.imatned. 

'6. Th~ safety lever hold down screw has been deleted. The 
I J. pin fi,th ibe r tai.""ling ring presently used in the pivot i)in 

Will !be used instead of the screw. The alteration was made 
aftet h_was determined under some conditions the screw 
could ,bcv•k 01~t and bind the safety operation. 

' i i i 
I I 

7. The c~t in the bottom of the M/788 receiver for safety 
levet clearanae ~s be~ ,,altered in the proposed design 
to eliminate anylpf:iter.rtii'i interferenc·e with the safety 
lever which coulr' ~}6'p{ the safety operation. 

/\,\ 
8. An inspection ho e(wfl,r~e added to the M/788 fire control 

housing so the s~tr 11£\ ban be visually checked. 

u G 
Test Procrram - M/580 Series and 788 /~\ I t , \ 

\ \ d 
Production guns V\rith ground trig~~ being tested to make sure 

there vrill be no field problems with the povitlsz:.n[e~l surfaces wearing dov..-:1 
V\.ith usage. These guns are being tested\\ the I°'flr~~g way. 

1. The 580 Series are being shot'-,~o Junds and dry 
cycled safe an - safe off to 400 cycles. I 

2. Another gun will be dry cycled to 50, 000 afe ~fe off 
cycles and SO, 000 cock and fire cycles. /(°'\~ 

The new design ls being tested by swaging out a~{ recutting the safety 
lever to the new dimension. The gun test will include; \ \ 

17 
1. One gun mll be shot 2, 000 times, With 500 sate--~ y;afe off 

cycles,. the sear lift being measured every 500 \~as well 
as the safe on - safe off actua~on load. t LJ! 

2. One gun Wi.11 be cycled to 50, 000 sa.fe o::i - safe off cycle -
and 50, 000 cock and dry fire cycles. 

These tests will 8;.;: repeated with t:he design che.n;es as 
available. 

I 
. . ' I 1 

:ney c~c:-::-:::: 1, 1,~ 
LJ LJ 
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' ; \ \ ~· 
ii u i l 
. i i 

Future Jo. 

1. 

2. 

ram 

, 1he 540 Series fire controls wtll be altered to reflect the changes l tade in the M/580 and 788 fire controls. 

I The s;~~ pin will be looked into as one backed out in testing. This 
is presentl~ a sabs\.itute pin a:i.d will be changed to a spirol pin as 
soon as t~~ testing can be completed on the new pin. When the 
solid pin tba-ei.ted-oµt after about 20, 000 cycles it resulted in a Ere 
on safe c¢nd1tion:-1 The pin slipped out of one side of the housino, 
letting th+ f e~r slip down. Vfhen the s~fety w~ s posit.ioned to th~ 
on safe p¢Sitio.n..there was inadequate lift, so ii the tngger is pulled 
it wil.l be~ma tra~~eJlhea,1'1'/9{ the sear. When the safety is moved 
to the fire position th~ ~rt\y'ill discharge . 

. I / .. 

· I l/ < 

I(\\ u \____} ~ 
( 

,.--...... \ 

( "J 
\\'------.. 
-------\ 

\~~JJ11 
"'----·/ I 

\ I 

u 

JPUnde:T 
Ilion Research Division 
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BOLT ACTION SA.? ETY SYS73M .~"i~·\.L YSIS 

: i 
]Dtis .:.-epon is a summa.ry of the Lnfor:nation accun:utlated in a design analySi s 

I I 
of the oorinilar current bolt action sa:fetv svstern:s. The svstems are li.sterl as to haw . ·1 1 ' ' , 

::hey tunci::i.Jm. with a description of the design advant:ages and disadvantages. 
i '---' ---, 
L--­

Blocked Trigger Saf dtj' 
IL __ 

This satecylwprks r,;in\the principle of employing a mechanical means w block 
I i 
: I 

the ror:ation of the ttj.~er. The trigg"'..X is the only element in the trigger:...ng mechanism 

i I fl /7 
which is blocked. This tvoe ot sa!ferv ~sheen utilized extensively iD hunt-it!& type 

.-~ ! i /// ~ , 
rifles and shotguns. Tue M/1100~ kf.</~o, and M/742 utilize this type of safety. 

The blocked trigger sa.feL(ha)~~. following advantages: 

D~ \ \ 
1. It is easy to determin~ hO"N tiii'm~\ operates even by a nOVic:e 

shooter. \ ~~--u 
~ ., 

. 2/~safety OJ>e::S:tiOn is. ll0L4~Jle~! ~'prton of the sni.ker.or. 

ti .,.f"-\" som.e other integral pan. The ~e ·· 'rated With the bolt open, 

-:\d)>P "" t--· 1.Y / bolt closed. or so:ik.er cocked or fired on all f our cu..."Tent models 
"'f '"' AJ'Y ..tJ -
' . ) P .. /fY wmcil use the common fire control such as th 11¥.:~ the bolt 

e1 , . . I tJ t. . 

I · ~·action rifl.."•_ ... ~~~.e..~ .. blocked .maer. satety ,. [\ satety can oEiy be 

put in the"~. ~~~):~~'.:o°: when m,e ~e:r_is c~~J7lt can 

be either in the open or locked position. The balr iod:-..feata:fe n£.,.rmal.ly 

inhibits the t'l'rv>. ration of the saierv if the bolt is in the on.:>n oas1Jl. -?"- ' . ?"· • ) 

,___ _ ___, 

i 
I I 

LJ J 
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Blocked Ttlgge.r USaierz - Cont'd. 

I J The blocked seaz safety can nonnally not be moved to the "On Sate" 
I I 

I

I 1' poSition when the so:iker has ta.llen. The blocked stti..lcer type safety 
I 

L.--~' 
can.not be acma:C;J unless tb.e rifle is cocked and the bolt locked closed. 

3. 

4. 

1. 

i l 
i ; 

The bll~ t:ri~e.r satecy locks the trigger in position; ii the shooter 

fidgets !wlth the rifle while he is waiting for a big trophy deer the 
IL __ _ 

tri=er!will remain feifked ~ss the safetv is repoSitioned. With a 
oo I I .// . 

sa.::."'etv svster:n whejthe-'bfg:ger is .tree to mov. e if the hunter fidgets . . r/ \ 
with the rifle and sl~!: tngger 'With the sa.fer:y in the "On Sate" position, 

the t:ngger could po~y ~on the trigger guard, stock, or trigger 
\.__.). ~ 

,/ r-----..._.. \ 
houSing. If r::b.is happened. the \t:_:uli\Jire "off saie". 

~e designer ba.s much g:reat~ ~~:wh:e the physical position 

01 the safety can be located mth ~~i) sa.t~ty. With tb.e blocked 

sttiker or blocked trigger safety, Wr: isi ti on of the safety 

mecba:nism is determined by where the force ~to ~f'lll\ed to cam 

I((-~ the striker or sear. 

The blocked trigger safety has the following di~n~J7 

In firearms where the trigger directly suppon.s the ~{ger surface 

enga~es sear surface to in.bibit rotation), the tolerances and cltt::Ji 
in the trigger block (saiery) allow movement when the trigger is pp1led 1 

th "On Sat " d . , I f I 'l With the firearm in e e position, ecrea.Slng the amounti o 
LJ I I 

LJ 

sear trigger engagement. 

AL 0016398 
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Blodc'ed fJjigger Safety - Cont'd. 

i I 
JljA· 
~ l 
I i 

In the common fire control, as used on the :\-1/1100 and M/870, and 

M/742, there is a connecting link between the trigger and sear. 
I '--' ----,, 

i I 
'flter9:esign cW.ls for a clearance bet:Ween the link a.nd sear e.ngagen::ient 

I ! 
sub::liace which, when the m.gger is pulled With the firea...."lrl i.n me l '--~-, . 

I 

"1nl Safe" position,. allows the trigger to move slightly ta.king up the 

roieffice:sa:lid i'!tPA'.Mln~in the safetv block without movi,.,cr the sear. 
, I 411-7:7 , ~ 

The tri~ is ow"e~fto retract when released which allows the 
eio- I !/ < 

saiety ta be ac~~~'"Cl.less at che position of the sear. 

u \_\~ 
((\J 
''-~ 

1-1 ~ 1 

~~J) 1 
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:'he blocked t:i;;er desi;ri does :i.ot lend i.tseli t::) ta:;e-c ::i;;gers 

;cf a target trigger demands a minlmum preplay or initial clearance 
, I 

i j 
;e{ld a minimum engagement. :: the -:.:rigger has a connecting link 
i I I , 

f~e tngger would nonna lly have pre play. Ii the trigger connects 

hkct±no the sear the ·engagement cannot. .be decreased tc target 
! 

specific~t:i.ons as the safety tolerances and clearances are such as 
t i 
: ' 

not to ins~re an ad~quate engagement ii the t..'igger were pulled with 

the £.irea~l k the "On Safe" position# 
L_ . ,-, /~7 

_____ __] i i / / 
I ' / ,• 

• i I / / 
Blocked Sear S~uetv i j // .. / 

I/ \ 

This type of safety fu · ~\:~ havinq a mechanical means block the sear 

or cam t.1-:i.e sear clear of the triJ;I r. \~\hls type of mechanism where the sear is' 
Ej w ~ 

( __ ,......_,_ "' 
discon."lected from the trigger a mechanical f~m is ~_5tuated against the sear, 

\ .......___ 
l.h~g the sear away from the trigger by actu'N.ton-ct the safety lever. The M/700 

-~\ 

0 0 sy stern when the .sear rifle uses a safety mechanism of this desi*~~n tr,k ?­
\ ... "------/ 

is cammed free of the trigger the .sear cams the · · er I sembly, retra~lnq the 

!ii.'i.ng pin slightly . 
. /~~ 

1. 

3 • 

/ /.......----~ \ 
The blocked sear safety has the follovvi..".lg adv tage/: U 

The system can be used successfully with either a( \unting rifle or 

a target rifle. Because the system lifts the sear c~\:....~~tr:tgger, 
· ....... ___ ,./ 

the system is not as sensitive ta the amount of sear engagemeM as thl-1 
blocked trigger safety. 11 I ., 
The system blocks the striker, camming it rearward slightly· l l 1 

The safety can be operated vrith the bolt in the open position um ,J 

the closed and cock:ed :position. 
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7. 

a. 

l. 
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-4-

The safety lever can be ;:ios~t:ioned i.r: a converuen: location, 

!Be system is ~os.1tive -- ;:nechan..ical ac::uati.n,... me~ns ::ihvsi ::::a llv i I " ~ . , , 
?*connecting sear from trigger. The trigger can ::,e pulled with high 
l ! 

f' I ' 1 ff . th , · I of ce leve s not a ecung , e sarety opera uon. 

'f'he strik~r is blacked by the sear and will tak.e a large amount of 
i j 

abuse w1thb~ t firing. 
l I 
j I 

The sear, Fl
1
gg:er arld safety r:am all are attached to the same housing 

i I 
i I 

making thej ~stem less tolerance sensitive. 
i ! fl ,/J 

Can be desiqned eitheri ds a/two position or three posit.ion safety. 
I j// / 

The blocked sear safe h~\the follov.dng disadvantages: 

/\\ 
If the customer fidgets J1th t'he, trigger when the gun is in the "On Safe" 

I~ 
position and the trigger fails to re~sition, the safety mechanism 

(I U 
(can) will be holding the striker anhi ~n it is switched to the llie '---- ---..... 

position the striker will fall. The-:tig;~~uld be bound by the stock, 
\'\ -~/r) n 

trigger housing' trigger guard' or in .. ~.ent rlrarance bet-ween !:rigger 

and sear. 

The rL'le ca .nnot be put i:.-i the 

forward. 

\\d) 
n l 

! I ...______.. . 

n1 , , I 
u LJ 
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31.b!iKi~d Striker System 
j r i ~ 

/ f \ \ 
/ i \ \ The system is actuated by ca.mming the strtker rearv.rard with e mech.anlsrn 

/ (_j \ . . 
/1~ 'fn the bolt plug. The M/70 Winchester utilizes thl.s type of system. 
. I ' . 

LJ \.~\A.~Wntages of blocked striker system: ···- · 

, ...... 

1. 

2. 

3 + -

4. 

I 
c1n be designed as a two or three position safety system. 

I 

Thf- type of s~fety holds or retains the la st link in the firing mech.anis. m. 

rtik possibly be an advantage -under drop test curcumstances and 

fo; adverUsilfi~J appeaL 

Dlsadvantagt~blocked striker system: 

Located in a jpfition which interferes with scope mounted rifles. 

The system if Ivery tolfr;-nfe s~~ve as the mechanism parameters are 

determined by the sear 111,~coted in the receiver a ssen:ibly and the 

camming mechanism loasR~~he bolt essembly. 
\ \ 

The mechanism can only a~\d when the bolt is closed and cocked. 

To load the rifle With th afe in~~-.. position re~ires closing the 

n.....ri.e, putting the safe in the "On Sale~sitjpn, opening the bolt and loadirn; 

the rifle. If one shot is fired and th~l.Ow..ing shot fed from the magazi."le, 
~\ 

the belt must be locked in the fire ~~tion 11)°ri . the .safety can be actuated. 

If the hunter fidgets with his rifle, s~' th gger while the rifle is 1n 

the "On Safe" condition, the trigger could possi lock back from binding 

on the trigger housing, stock. trigger guard, or ces~-.~ubricaticn 

and cause the rt..'le to fire when the safe ls m®e' to,e "On ~fe" position. 

SAFl:TY ll:VER LOCATION . \ \ f} 
The safeties located on the bolt plug normally are d~Jl'ctu•te with 

scoped rifles. n n 
The safety buttons located on the top center of the tang are very l4rficult\ tp 

operate when the bolt is In the rear open position. If the hunter carries t~fth 
his hand around the grip he could inadvertently reposition the safety withqilJt res l1fipg 

_J LJ 
it, with the safety positioned on the t.op tang. 

A.L 0016402 



. .,, 

.t ~ -6-
.. ~ \ 

!\\ I I . { ' The safety buttons located on the trigger ':'Jow are easy to ac::uate but 
/ ~ \ 
I \ 

:' / tend,_ to be confusing as to which is the safe position. 
' i \ \ ~ 

L/ L~ j!'~e safeties located along fae side of the receiver are easy to actuate, 

do not 1n.Jerere with the gun operation' but normally work in the satne direction 

as the t:ng;er. This could cause a problem if the customer previously ooerated I I • . • 

I . . . 
a Winchester M/£14 ilever acdon where to put the gun on half cock he has to pull 

the trigger while ~Jd!ng t~e fall of the hammer with his thumb. If the customer 
• _J 

pulls the trigger w~l~ releasing the safety with a blo:Xa::i sear sa.fety the rifle will 

nature lly iire. l I '!j .. 07 
I / .. 

I . / 

Safetr Desiqn I l /./ / - -- -- --
The safety should haJ ~rly define~ positive positions; "ON SAFE" 

and'OFr SAFE". The safety shUid re'115e 3 to;-6 pounds to move to the "Off Safe" 

position. !he safety mechanism should no~~ sensitive to lubrication~ that 

is, the actuation forces should not vary drl!~ due to lubrication. 
.... \ 

The safety mechanism soould havJJ.n enaJr~n¢e llfe such that it will not 

~'~II 
wear to create a dangerous condition. The safety clea~mces and checks performed 

at the plant should allow for wear. 

The operation of the safety mechanism 

customer without consulting the owner's manuaL ~ 
\ /7 

The safety lever or button should not protrude in su ~p'er where it 
~· 

can be easily knocked out of position. The safety should not be positffed su~ 

that operation of the bolt or some other member is in line With the safey ~uch ttlat 

it could be repositioned by said mechanism operation. An example wo l<tl be ha~Lg 
I I 

the safety lever project 'up on the right rear tang such that operating the · olt ha~}e 

back and forth by the customer could re position the safety. 
AL 00164{)3 
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i \ ·. 

/ \ \ 
LJ \ !'he safety operation should not be noisv such that its ooeration will \ . . 

,I .1-----. \ . 

! ; 'u I 
- I 

!fa clearance or interference is required in the mechanism it should :ie 

. ! i scar~ Qff Mme animals. 

in a placl rhere it con be readily inspected and understood by the people servtcL"g 

the firea~ · 

With the saf~;=de "On Safe" position the r~le should tolerate a 
I i 
' 1 

3 0 pound pull on t..~4 trlggerf1thout firing • 

The safety 1

1

Jechanism should be able to withstand a drop test without 
L_ 

I -----i n /-1 
repositioning itself in ell ~ix 'pl~nes. / / 

11 // 

The safety should alloW ~'~<fine to be loaded and unloaded With the 

I /\ \ / \\ 
safety in the "On Safe .. Pos1tio1· [ \ 

- Three position safetieslda n b~~~ new shooter. What does the 

center or middle position mean? 1/2 safe. 1
1 
~ ion required on a three position 

safety to go from the fire to the middle posit~~ same as the total motion in a 
r\ ) } ~ 

tw'o position safety to obtain an equivalent ~~l ·1vantage. The motion 

required on the three position safety from the second to t~d position must be 

. I ----substanm1 to allow for a P'::Jsitlve central detent positi n It-1:s~ "'"'s-ter to develop . I .,- \ 
I / \ 

and manufacture a two position detent system wt-.J.ch go fr¢tn/. stop to stop than it 

is to develop• three position system where the mechonism ~~upposr) to stop in 

\.~)/ 
an intermediate position.. \'-...~ 

People who own three oosition safeties leave them in the intedJdiate . I 
position so they can operate them quicker. ~--n l , I 

L! 
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i, \\ Ilk · -/ / \ \ A--® t oc is important to insure proper :unC'°..J.on oi a bolt action rifle, 
f / \~·\ l ! . 
- · 1 

The bolt ldck holds the bolt in the ready position to insure that the protruding 
I : 

bolt doesnbJ catch on some object and partially unlock the a er.Jon. If the a ct.ion 

I ! 
'becomes P?l~ly--i+nlocked the rifle will not fire when the trigger ls pulled as 

L -. ----..., 
I 

the f:irinl"r oin head wUl bottom on the cam surface on the bolt before the tip can ,,. ll .__ -
impinge en the shell \prii.."ller. l To insure the rifle i.s ready to fire, par•·>..tC1J.larly when 

l ' 

hunting dangerous gJde, it is important to incorporate a bolt lock into a bolt action 
i t.....I __ __, 

rifle. If the bolt cabnes~n R•ta.C0t can unlock the rL'le, unloading the 
i I//· 

action. u·. v:\ '\ 
( \\ 
I ' \ 
I \_____i ,.,...--

1/r--_~ 
I \J \\ 
~"' '~ \ 

y~ 

I 

U0 
y 

u 
I 

J 
AL0016405 

~\of io 



,\ \ 
I \ \ 
/ \ \ 
LJ \ 

/ \ 
' r----.._ \ 

1 I \ \ 

,:' / \ \ 
I I I ' :_, LJ 

January 19, 1977 

il 
1 · 
I I 

FIRE CONTROL DESIGN CONSIDERATIONS 

• BOLT ACTION RIFLES • 

t I 
Tolerances i ! 

Fireclo~e many interacting parts. And their function requires minimum 
part movement.-' ~ii;i~~:ifus, tole.ranee buildup is the key problem in designing 
Fire Controls for r.lniss production. This tolerance buildup problem can be solved 
in a variety of way~:l__~-, 

I 1 

Adjust tolerance buildup out by screw adjustment, bending, srrvaging, 

or filing., L__ __ , 
Have seve~sizkJ in ina.ory for a selective fit. 

I ., /I 

Eliminate the toleranc.l ~'p by performing a manufacturing operation 
during fin.al assembly. poi\, b;,scance, a critical hole could be drilled 
du.ring assem.bly using tjle a~il.mbly up to that point as a future. I . \ 
buildups. . (--.... ,j 

Parts whose function is not crttlcal tO...'sar~can be toleranced statisticallv . ....___ \ . 
1;-\ ---) \' 'I 
~/I Safeties 

Block Trigger Sa!ety 

This Safety blocks the movement of th~ Trigger. e Tri~~' 
blocks the movement of the Sear which blocks the Fi · VUf. Whelt}he Safety 
i.s disengaged the Trigger may be pulled to fire the e~in my opinion this 
is the ultimate Safety because i.t blocks all of the tuncti.o s /required to fire 

the rifle. \ Q 
. \ 

This type of Safety will not work on a target type Trigger ~'1rs(· e Sear 
engagement might be adjusted too fine for the tolerances in thesafery. 
Then the rifle could be shot with the Safety on. 

n 
I 

'--------" ·I 

·nl Li u 
t\1.0016406 
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- 2 - January i 9, 1977 

! / Li ii 
Safeties + Contd. l i 

Lift: skar Safety 

I !This Safety lifts the Sear dear of the Trigger and blocks it so that, when the 
L--Trigge:rl is pulled, i~ can not release the Sear. This Safety is used ou rifles 

where th~ T*i~ovement is too small tO effecti.vely b!,:::)ck. It is especially 
useful on l~:rget rtfles. 

I I I ·---·---. 
Problems\ c1u1 occui with this Safety if the Trtgger bi.nds, Foreign material 
in the Fi.Ile jConttol, or a bad trigger fit, can cause the Trigger to stick in 
the "pu11~1' position. When the Safety is released, there is nothing co 
support cie Sear, sg t.q'e]rtile µ~s off safe~ 
Tb.is Safety requires do:fe ¥r? than a block trigger safety. nus is because 
it has to do considerabf trll:k' to lift the Sear agaiaot the ma.iusprtng force. 

A Lift Sear Safety musF ~'e.,\ ·nstant force camming between the Safety and 
~e S~:r. So that the Efrety ~~ force will be consistent in all tolerance 
situations. LJ \_'.i 

0-~ 
Bolt Safety or Block FLring Pin Safety { ~\ 

\ u . 
This Safety litts the Firillg Pin from~ and blocks it. A binding Trigger 
will also cause a rifle with this ~of satety t,o fire "off" safe. 

\~))I 
..... ~ 

Safetv Detents 

Safety deten.ts provide the following functions: 

- Controls Sa1ety "on" and "Off' forces , ~ 
Provides positive position stops for Safety .. ,;..: •+ ('otr' 

- lnstrres no "dead" positions between "on" and "otf'\~ere q,:er;kater:y 
might otherwise hang up. ~ 

The force required to initiate movement of the Safety depends upon the dflni:: nt 
spring thrust and the "contact" angle of the detent head. These work t.o ther l. ___ 1-

AL 0016407 
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/ "Frr'e Control Design Considerations 

/ ;--\ \ Bolt Action Rifles - 3 * January 19, 1977 
. \ \ 'f 

i I 

Satetv DerlJrs • Contd. 

to ctekte the "feel" at the Safety. The ''contact" angle is the angle of the surface 
th.at jtlie Sa:fet)T Lever has i:o work against to· retract the det:ent. It is de.fi.ned by 
1/2 tile 1:nc1ua1eqa:ogle or aj conical derent head. It can also be defined by the 
tangent angle w*efe a ball decent contacts the hole it ls sitting in. 

! I 
: I 

I have successtifllY~scaj detents with conic.al heads whose lncludetl angle was 60° 
{coo.tact angle of ~O . • I found that these detents should be supported at both sides 
of the Fire Contr~l Housing to eHminate binding. 

IL-.~ 
The contact an.g~~JJ be~a the "on" and "off" poSitions, This is dl)ne 
by having two diiferent size detei:i7I:w1es With a ball detent or a conical detent wirh 
a hemispherical tip. \ / ( 

Trigger I~ u u ,,--, 

Sear 

._ _ _{_ c:;-_ '\, 
Tue Trigger should have the follaw'ing c\~i:ensti~s: 

• Balanced so that it cannot be jarr~·---.,., 
r·1 ~ \ 

~ Pull 3 • 5# or adjustable l • 5#\ilf target l 
X~/ 

Sear engagement adjustable for tariernlf°es 

Over travel minimum or adju~e !or target es 

I/~·\ ... 
- An optional 3-ber system can be designed tor 

Trigger movement. 
ge rl!les to\!;ji.mnuze 

( n 
~/! 
" .. :::._/ 

Engagement with Trigger - • 015 .. Min. (except for target. rifles) jJun 
Engagement with Cocking Piece~ .010'' lvlin. (worst tolerance conditi.1n1 . . 

II, 
_j Lj 
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1 rft~ ~ont:rol Design Considerations 

· : \ \ Bolt Action Rifles 
'/ \_j 'i - 4 - January 19, 1977 

- I -------
I 

a o 1 r Release 
i ._I ---1 

Thel..iiok--R-e-tease can Mlllftimes be ope.rated by the Safety. 
I ' 

I I 

On some rifles jde_ Sear can also serve as a bolt stop. 

I i 

Fire Control Mountink I 
The Fl.re Contrbl __ m_u_s_t -.b-G lsq~ly 9-,tt;thed to the Receiver. This joint should not 

yield when Flxe Cont::rol partf'.· ~ri~g changed while the Fire Control is attached 
to the Receiver. l/ ( . 

,/\ \ , 

/\\ 
I \. 

Crttical Dimensions u ·\\ 
u .. ~ 

After the Fire Control is designed the foli~Fsions have to be checked. 
They should .be checked by drawing and/ o~ 4J.culatwn to ensure safe operation 
under all tolerance conditions: \~ . 

- Sear-Cocfi.ng Piece e~gement~lO'' ~~i~~. 
- Sear LL.""t (on sear Utt type sat~~ +.fmum 

*Be sure to .include sear rotation ail~y sJ..J pivot pin .fit! 
This happens i! the Sear is lifted f.:rom the Si.du~ !:hat it can 
become cocked. · ~ 

1('\j 

(
f 

E. J. YOUNG/nl 
llion Research Di"vision 
Manual Fi.rearms Design 

\J; 
··~ 

n ~ 
11 
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I /M/000 FIRE CONTROL 

/I \ '\ ! :............,. 
I 

/ 1~ \fa January 1975 R&D «vas adV'lSed of a problem existinq vnth the M/600 Fire ControL 

U Ir.i~ve$:tjqation of the fire control. and components showed several out of telera.tJ.ce conditions 

illcisting. tt paru found to be out of telerance are: 

S~ SAFETY CAM - Safety cam surface. 

[l .. 5?4~/ ,5$91dim. and cor.nector contact area 
.341 / .346idim. over max. 

I i 

l ! ! 

TRIGGER - PiJ,ot-hol:e i:n thgger 
I I 

.991 I ,973\dim. was found to be out of position over max. 
i ~I----, 
I l n //7 

l' '/ 
TRIGGER CONNECTOR - Tiw r.· art"~ found to have a blow in. the long leq of the part. 

I /. I .. \ 
' /\ \ 

TRIGGER HOUSING - The fo~q~~s were found ou.t of position -

Safety Pivot hole .649 I .6~ & L~ L307 

Safety De:tent Hole~ /~\ 
Tri~r Pivot holes .839 I .841 & 1.239 X l~l U 

'\.. ----- Hole:s were out of position also had variaticn!~lli.& to: side. 

Correction of these tolerance oonditions was eaaily acou d of the four pans are made h"". 

SEAR SAFETY CAM - b manul'actur9d by Hi-n.,,... It w ilund ~xercising 
more care in prasinq and sinterinq th.is part could be ma 1~o m.6~~ ~nnce. ( ( 

TRIGGER - Al.so made by Hi-Oensa with final machinq by Rem • ..,.,,.,~part ~rought . , ...... ..____..,.. ' 

back into tolerance by minor alteration of fixturinq and reinstruc~ o~rator. 

TRIGGER. CONNECTOR - Manufa=d out>id• - tlti! part,,.. brought back 11 ~ 
tolerance by having the vendor make alteration on di&. ~--i I 

_J 
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&!/600 FIRE CONTROL (Cont'd) 
I ?\ \ 

I ., '\ 

i I I \ 
/ I \ , 

?aqe 2 

. ' \ \ 
1~\ I 

/ /----\ \ TRIGGER HOUSING - Th.is part was found to have: the most out of tolerance conditioru. 
,· / \ \ 

J / \__.__.,.j, j This part can be controlled but it is necessary for both Rem. and vendor to screen 

I .ind check all parts. Doing th.ls increases piece pri.ce. Parts are also check.ad a.t 

l Sub-Assembly to insure proper sear connector .separation with safe in "ON SAFE" 

J position. 

Rea.son for chan""* to l'tt/!700 .Sfyle Fire Control Housing. 
'!Iv l i 

il. __ 
1-iard.ened low !wear lloUSJ..~9 

M P 
.I.! . 

• ore om.b:Ve sa!ety 
I l • In /I 
I . I 

J ! // 
Eliminate trigger housing rejetj:s ~t .. 4-fy clearance .inspection. 

H
I~"\\\ 

Common Housing - (M/600, i 00 M/~X} 

\i 
PARTS Cl-iA.NGED OR REDESIGNED ~~\ 

{ \j 
Hou.sing - Altered to fit M/600 and ~eN. 

~ '', 
~ \ 

Safety Lever and Sear Safety Ca..'11- Al~ to pr~~eitjonger duration of safety and 
\ '---/; ! I more lift" - sear and connector saparation, ~ 

Future plam,fct this Fire Contro~, the XP-100 ~ire Control and the N noo.;:~ol are.:, 

Contmue to upqrade and unprove them, include a unload on e fe,4~~ poSJ.tion 

safe or both. Thi> will ~bably be dictared by Marltetinq. ( I 

FEMartin; bd 

4/ 5/77 

\\ 1 \ ,,.._ __ ,,// 
~ 

nl 
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/ fr'.E..MJ~GTOH ARMS COMPANY, INC. 
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/IR~ PETERS - ~Jl!Vil ~ 

"CONFINE L)uR LETTER ro oNE suaJECT ONLY"~----
1 I I I 

l~i ~ 
__ ==:jESEARCH MEETING 

I 
'-- November 1, 1978 

l ! l SUBIECT; BOLT ACTION FIRE CONTROL 
: . _J fl /7 ! i ,• / --------------------1-v" I - - - - - - - - - - - - - - - - - - - - - - - - -

D 
.. ~\ 

A meeting was held on the abo r su,~ct with the following people in attendance: 

C. B. Workman ~ J. Y~nq T. P. Powers 
A.A. Hugick D.~~ P.Nasypany 

J. S. Martin G.tt:~j J.W. Brooks 

An explanation of the M/SOO recall progra\f:~g'J1 byl Clark Workman. 

The present fire control was discussed us~,rtim t explain its operation. 

The various safeties, their positions on rifles and how t ey operated (what they 
blocked} were discussed. T.his included competiti.ve m >elsy ·~f:l scussion 
then proceeded to what our future think 1ng should be o 

1
ur con~s • Is our 

present system satisfactory 7 Can we make a better s e . 

The outcome of the ensulng discussion produced the follow! ~crtteri'iJ's a start 
for looking at future designs:. \..~/ 

1. The mechanical lock type "ON SAFE" - "OFF SAFE" sai~tr · 
should be retained. 

2. trigger must be pulled to fire rifle - pulling trigger ls only wa 
rifle will fire - rifle w111 tire 1mmect1ate1y when trtgger 1s pulle ·ri I 

I I 
I LJ 

AL 0016418 



; I 

/ .\ \ 
:' f ~ ~ 
/ / ~€\search .:V!eeting - Nov. 1, 1978 Ll-6-78 

-2-I I Bc\lt Action Fire Control 
i L.,._J \ 

i ' 
.' ! 

\ 

'!
~ .. 

-~~-------------------------------------------------

\j n 
3. lidne (can - mustl be unloaded with the mechanical safety 

\niro. l above) in the "ON SAFE" position. 

4. 

i I 
IBflt handle must be locked down with safety in "ON SAFE" position 
f"tlth roU::Jd in chamber. 

j 
I : 
I ; 

An example of No.i 21 above that was discussed was to have a second tr:igoer that 
had to be pulled b$fbte the primary trigger could be pulled. The seconda;, trigger 
would block the s~aroromkr mechanism until pulled with a predetermined force 
through a specificjd~stance and then continued movement would pull the primary 
trigger to fire the Jifle ,..._,, 

I . n // 
In No. 3 above the discussion p~v~d"'whether the rifle "can'' or''must"be unloaded 
in the "ON SAFE" position. At ~l}e m'eeting of the Design Group on Nov. 7, 
o~Loions will be given for react~slon. 

J. W. Brooks:! 
Manual Firearms Design 
!lion Research Division 

LJ u~ 
I~''·\ 
( ( 'd 

\'-._ --------
)~ ~! 
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/ Wl~GTON ARMS COMPANY, INC. 

/ ~Ti:f!·.C)fi:.1''"-lf."tMitNTAl.. '.;.0F!~ES1'0N0£NCE 
.'· I " \ 

/ / ~~l PETERS - ~11 ~ 

Present~ 

"CONFINE jY¢;iUR LETTER TO ONE SUBJECT ONLY" 
f l 
I : 
I ! 
: I 

11~, ----. 

:: 'T. "{OU:1g 

::: . £.Bullis 
G. C:. Badey 
? . .C:. tvfart1n 

L.---~ "RESEARCH MEETING 
,----_J 

I 
'-----i November 7, i 978 

i I 
I i .srrBJECT: .. ~OLT A,,groN FIRE CONTROL 
I 1 l / / 

// 

? . :;a:sy;iarty 
-) ~.v ~ 3rooks 
~. ?. ~eN!S 

I
// --------------------_ v,... (- ------ -· -------------------

I(/\\ 
O..bservations u \~ 
1. "Can" or "Mu.st" cond.1t1on on unlo~fle in "ON SAFE" 

2. 

3. 

I I .. \ 
position. Majority feel a "Must\(. U 

Unload magazine box without cyclin~amber? -- \ 
Gun must be safe when unloaded~\\ ) } 

\,~ 

Further Criteria 

1. Bolt handle must be locked dOVirn ~ith round ch ber YF\~n. 

Rifle must be unloaded with safe on. lJ ( ( ~ 2. 

3. Trigger feel safely adjustable by customer. 'Y 
rNBrooks:T 
Manual FLrearms Design 
Ilion Research Division 

n I i I ~ I 

lf u 
AL CX)16420 



. , ·.,RE}f!NGTON A?;1S COMP A.'fi , 
·'i 

C; J.P. ~cAnd::::-ews 
E.G. Larson .-- ; 1\ ~esearch Depar:.r;.en t 

I . \ 

i I \ \ 
I L__; \ 
I ' 
/ r~ \ 
. ; I ' .· . I \ 

! / \ _ _l n 
j I 

....... .~ ! 

( .,l :-­

~· ,/ 
_,./ 

Bridgeport:, Connecticut 
November 16, 1978 -ic,.,;-: 

C.B. wJ~~' .-

~~ ~: ti:R I -. _ _____,1 

H.D. ALBAUGH-Wi.R. FORSON 
< I 
I I I I 

BOLT J:T!.O~RE CONTROL - DESIGN REVIEW 11~14-78 
I I 

I ! 

• ~ gauge is ~king des i~:d t97he~k sear lift. r;ie gauge 
i.s expected· to be pbsiti. ve/and simple enough co oe used 
in the field. Complebtorv9f a prototype gauge is scheduled 
for mid-December. I ~/ ( 

• The following design le(~te!llents for a new fire control 
for bolt aci:ion rifle~ l~ere. \centatively established -

nL( ~. Eliminate theLltti~~o'9-di-ti.qn. At this 

• 

~ 1 / _point the best so.lution/'7P'Pea·rS., to be adding 
,- a trigger block to the ~a,,fe ty ':clun mechanism. 

This would prevent the ~r~r from moving in 
the 1'safe" position - el±mi.~~ng the nfail to 
reset

11 

possibility, ~j) \\ l ~ 
;~ 2. The new fire control sh \ . e t~ofittab le. 

--~ 3. A bolt lock arrangement should bel~rovided. 
-/ At this point a locking device se~ arate from the 

fi:re control appears most desira?l,. ~~ 

. '} 4. Adjustment for the trigger pull £J~ce'/~~~ 
_.,,_.,,, provided for the user, Access to ~e adjustment 

should not require stock removaL OU ~r adjustments 
sear~connec tor engagement - should be 'liminafid. 

. \--JJ Program 

" 1. Marketing will conduct consumer tests of the u· n 
fire .control designs. now in hand during. ~cembef I 
and January. These l.nc.lude a three posic1on an!J. 1 
a t:wo position safety with an external' bolt lac~ ·1 
A sample with the present fire cont:rol with the JI 1! 

bolt lock removed will be included. 
I 

, : I 
! ;_J 
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I !2. Research will complete the design inv·estigation I j and select a design approach by February l, 1979. 

I I 3. Consideration will be given to introducing the 
I ~w design in a limited ·quantit:y of restyled 

M/ ~O?s in _1'980. 

• M.H. Walke~ ¥111. pr7pare a lette.r with his views on renami.ng 
the "safe tYl" 4£.~i.sm .. 

! 
' ! 
i 
i 

I r .ry 

c -!' ~z;t: 1 l,;( .r.r /\ \ 
EFBarrett :j 1 U·~ 

~ 
\~~. 
\\ i) 
\ "-J) 
''-....__-/ 

I 
u (!~ 

{ 

y 
ru 
lhJ 
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October 24, ls&; 

I~· __, 
G • D. ICAMP3fil1L I 

M/700 3olt Latcll Hecbanis:m 

:E:valua.tion o:f tht J?ropose~ Bolt Latch mechaniS!!l for H/700 nfles indicates 
it wiJ..l result 11t ~ $3.00 increase in unit factory cost (full al.location 
basis) in its ftislt yea:r q . .:98$.) • For comparison purposes~ a 19$2 M/700 
nL.ine Before'' and three alte~native/16'..ne After" resUlts were developed 
based on M/700 cost pe....""f'ormaqc~ d'¢4~ the fi.rst six. months o'f 1979~ 
These alternatives were: G/1 

/ 

. ( 
\ 

1.. Adding of the B-olt Latch me,4~sm. without adjusting prices. 
( \\ 

- 2. Adding the Bolt Latch medblnia\ah.d adjusting p:rlc:es to maintain 
the percent :pretax mars4aj \~ /~ 

3. Ad.ding the Bolt Latch mec!:!.anis:m witb~Us~ng prlcest but 
dtleti.."'..g the sll.."lg .and s;.'izel.s f.ro:m ~lJ3nL ifii.a.e to compel"'..sate for 
the increased cost. ~ ....... --..._-...... --- '\ 

The results of these evaluations are s~e~ tw~ attached table 
which shows weighted average unit prices~ ¢..ests, k.J::ld tpntax earnings and 

the :projec. t resUlts. This data has .. been ~~q,A;o ·u· .ti.Ci. pated 1982 
nrice and cost l.eve.l.s. \ 
- I 
.As shown in tl:ds table, Al.ternative m is the most:E

1 
ractive in '% oa.rgin, 

earnings, and :iet return on investment because it res its ~-~,reduc­
t:!.0.:::1 i.:l 7osts alld ,.,-orki.ng capi ttl, :requirements. One s~~~ this 
tlte::-::at:.ve is that AfJ1 and Cl.a.s.s.1¢ g:rade ea:rnings adyefselY ~cted, 
a..~C. ~ resul"t;s shCW"!l depend On mainta.ini.ng CUl'Tent produr/ mix. 

AJ.ternative n al.so results in increased earnings, h<:n.,~,\its ne11"return 
on i..'1Vestme.n:t is substantially lower because of additional.\~~; ~pital 

· requi...""'e!::!ents resulting from inr:rea.s:ed costs and sel.es. \~ 

.A.ll alte...-n.atives require project e.~tures of $2491 construction JJLJl 
$83M in operations charges. Detail.ed data for the line be.fore and eal . 
alternative a.re attached. . 

If ~-rint•ndent 
by T • R • And.""'eW$ 
TRA/:nc 
Att. 

nmuSTRIAL E:i.>Gilre::'..JUili SECTION 
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Retnil Selling Price 

Net Selling Price 

Factory Cost; 

Total Coi;t 

P1·etn.x !farn i ng s - Unit 
Line 

i of Net SeLling 

P.roje-ct RestLlts 

P~·ctax E'nrnines 

_ 1282 Line After 
······;·····---____ ] 

19132 
Line 

llefo:t·e --
$ 4ll.28 

220.55 

158.05 

183.75 

36.80 
$ 5,123 M 

16.71., 

Alterrla~ive III Alternative I 
Without 

Price Adjus~ment 
Alternative II 1'~tr-3tlng-De"l:etep 

With Price Ad.!Jstmet\_t...__ . -·Front :ant 
/;> L:,......_ ~ 

$ •19(69 ) ) * i.11.28 $ 4ll.28 

220 .. 55 

161.05 

2~\~;:/ 220.55 
161.05----- 155 .!39 

186.62 [__ 187.2~ ... J 

$ 4,1~Y%p /j/')15.JI·~1 

1~-~~iJ / ,..// 16. 'rf, 
"-...--...,.,.,...--/ L_...../ 

181.68 

38.8'[ 
$ 5 itiio M 

17.6",, 

l:'·· //1 .'.... /,,... 

F\tll Allocation 
Incremental 

_Net F:nrnlr.ies 

"··":---/;// 
r:--~-~- , . 

I 11 r~:--~ 1=i 
[~~=~~ l .. ~J- ($204M) 

($15BM) 

t2~ $ 28'( M 
$ 275 M 

Fu.ti Allocntion 
I ncremenl;al 

Net neturn on Invesjjt 
r~un A1locntion 
I ncirementrd· 

l __ .... .__w~·····-·-~~~ 

---~~--:::---] 
c· <:::---1_ l. 

·---.J 
·-- -------, ·· ... ~] 

-·-······~~*--' 

Negn.tive 
Nego..tive 

$ 52M 
$117M 

fJ.(r{i 
l9.'t11 

f. 150 M 
$ ll1!1 M 

202 .'71, 
1137 .Cft 

0 

"° L+-
0 

~ ':J 
3 -8 
?. 
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i 
To: 

! I 
T. ~ ~ Ca peletti ;2 

From: 

xc: C. 3. '1'/orkman 
J. S. 0.,ta rt.in 
t. E. Martin 
E. R. Owens 

A pril 8 , 1 9 8 1 

Re: 

I ·tr!!;! I. wf Bo~er;; . 

M/ ~clt-r- Ma nU:teK:turino Costs 
// l 

,. i 

I/// 
In October, 1980, Ind sVfa\ Engineering issued a report on the cost 

of the M/700 Bolt Lock bas1'1 ¢1,\a\fE & C estimate. Because of the seemingly 
high cos.t to manufactur. e thilir ea~.~ .• the Research Process Development Group 
was asked to review. Exhi~i 1 sh\~~ a comparison of costs based on estimates 
prepared by PE & C, Resear · , and a .. hvp~.al best case. 

(/~'.,\ 
The major difference bet'N'e .. en the R~s~rch ~ Pt & C estimate is the 

labor cost to make the extra cuts in the ~N?-ll.Jg. PE & C estimated D.•10 

special machines, the Research estimate pr~~for 1 machine, and, therefore, 
less .. labor input. This S . 21 difference i;S\, multip1¥e'd ::Y.,hen labor variance , 
industrial relations, and overhead are ad,(ja:e._~_)t,J ~I 

~-- ·! 
The "best case" condition assumes that the pin 91e in the l3olt Latch 

can be moved so that the powder metal blank can be fde to include the hole. 
This $. 11 savings in the direct cost to drill the hole rs1.· aga~~.plied by 
the va.rious overhead accounts • LJ / ~"~ 

Two other approaches are possible. If a high strenJh{plastic could be 
substituted for powder metal !n the Bolt Latch, it may be ~~ssible to reduce 
the total cost of the feature by an additional s .20 below en.~ "best Ease". 
Finally, the possibility of an investment ca st Bolt Plug co~~ykstigated. 
It would be necessary to eliminate all of the added cuts in t~stment 
cast blank, however, to show any significant savings. 

TWB:ws 
Firearms Research Division 
Attach. 

_ _J· 
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M/700 BOLT LOCK 
L.J 

I l MANUFACTURING COSTS 

I ! 
I : 

Standar~ Mate~ial 
s6H Latcl'I1

1 ~ ---:] 

Detent Plun11~r 
Det.ent Plun.trer Sor. '17 I • 

Detent Reta{n1ng-P-1n-1 
i ,---___J 

Tota~\ 
Material Vario nda 1 (12. 2%)-j 
Standard Labor L __ ·-----­

Bolt Latch 
Bolt Plug 
Bolt Assembly 
Firing Pin Assembly 
Final Assembly 

Total 
Labor Variance (3B. 6%) 
Industri.a 1 Relations {4 7. 9%) 
Misc. Direct Exp (3. 8%) 
Depreciation (7. 5% Capital} 
Manufacturi.ng Overhead (10%) 
Plant Overhead (17 .5%} 

Price/Gun 

PE&C 

.17 

.02 

. 01 

.01 

R&D 

.15 

.02 

. 01 
,01 

.12 

.17 
,03 
.07 

.19 

.02 

.40 

Exhibit l 

BEST 
CASE 

. ls 
.02 
.Ol 
.01 

.01 

. 17 

.03 

.07 

.01 

.19 

.02 

.29 

. 11 
'q • L ~ 

.03 
.. 07 
.09 
. 17 

$1.16 

A.L 0016439 
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: ··'f' ' ir-.1\p-::-Gl'TTT 
t!!.:' ~. ~. "'""' -, -:l, ~ L 
From G.D. CAl-i~BELL /2C/ 

RE: M/70llaoLT LATCH MECHANISM - Co~ts 
) L---··-··-··1 .. 

At <::ached a:1"·e--·r~ 1-forkshee~s detailing the 
feature, If vou h~ve questions or wish to 
please contact me. i \ 

I~---

GDC: j s 
Attach. 

, 

l~~J n /'7 
J / / l ,. / 
1/( v 
/\\ 

lf \~" 

i2/22/80 

cost of adding this 
c:.:..scuss thi.s rurther ~ 

(~"" I ··u 
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C. 3. 'Norkman 
T, L. Capeh~tti~ 

PETERS 
~.®> 

"CONFINE YOUR L1TTER TO ONE SUBJECT ONt Y'' 

TO: 

FROM: 

SUBJ'f;CT: 

I 

i ! 
J l i ! __ --i 

February 8 , 1982 

T. S. Jah1n .. 
... j i l n /7 
;: > E • Ntatt1.t1 I / " 

I I/// 
M/700 Fite Control fip(rram 

r /\ \ 

The program to complete thi j rojeil.t'beginning now could be completed ~/ \\ by I September 1982: r ~ ,...---......_ 
( r---, '\. 

• The comoletion of the testing of fir~ bontrol's-lalready ln tre Test 
Lab. These fire controls contain: \_"----

hardened triggers ~---v" 
tri~rger block plunger of 86\C'l : 

'~ 
• Fabrication and testing of fire controls having: 

skeletoruzed housing 
relieved sear ----
relieved triggers - design permitting /J_..~--~\ 
no trigger connector I 1 -

• Research-Marketing agreement on implementation ofu nge '7 \t/. 
'-.:::::_/ 

• Design acceptance and transmittal 

FEM:ws 

l _ __f 
lj I . l 

. ..J ;_j 
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