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/ iJ \ DON'T kf v IT-WRITE IT 

To __ ._/_

1

,crr:=\_· _. _. 4~\_v .... 
1
_R_P_L_'\_N_/ ________ l~ai:~ ---------------------
n I '. I f>)>o,,. L-1J.r. sl 

From --------;-,_.

1 

_________ lcx,'.'.,!/01------------- Na. 

"-.___/ 5-16-80 
::.Ui>jecl _____ ___,_-1-------------------------- Dole-----

RO 779 

There is(-_::~·:: - rd __ of'.a.policy stateme-nt re fire control 
.design-gOJ.i.-1-.>,.--±++--{_h t Safety-file. I have requested 
a search of the Ope Committee minutes. If you have 
any records of documentation, please advise. 

11: w JPG:jl 

REMINGIOl'.J ARMS CO, 
RECEIVED 

v r; " •r. - "1 MA, I lJ 1-,i i:oJpt.) 

AL OC116387 
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xc: R.A. Partnoy Rl::'°\'H NGTON AR,\JS COMPANY, I NC. 
/Re~e\:trch Dt=partment 
i I I \ 

J.E. Pre~~:..C _ 
c.B. worwn/ 

1.1-o\ 
Li~ r 

Bridgeport, Connecticut 
May 16, 1980 

I . 

E.F. BARb 
POLICY lJ~CTJO: 
BOLT ACTION FIRE 

FOR RESEARCH PROGRAMS 
CONTROL IMPROVEMENT 

The subject resear,L_pro;µ;a~ are J-171-ded by the following 
gu1del1nes. L J ~ ~ 

1. Design the operatic Jo~ e bolt lock to operate 
independently from h~ f the fire control. 

2. Design the fire conhl o that the bolt can be 
operated, subject t (1), a ove, independently 
from the position o h: s t~nism. 

3. Design the fire control mecha~i{~-i:-iiJbe retro
fitable. 

policy 

Point two w~uld allow the user to unload t 
mechanism in the "ON SAFE" position. 
user to reload the gun with the safet 

un with the safety 
d a-l-.so allow the 

position. 

Please advise of your agreement, with, 
modifications to the policy. 

JPGlas:jl 

in the "FIRE" 

for 

REMINGTOi'·l ARN\S CO, 
RECEI\t'"ED 

!LION RESEARCH DIVJSIQ1'-
LJ 

AL 0016388 
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K.EMINGTO!'l AR.HS COKPANY, :NC. 
:Research Depa!":ment 

I , \ . 

/i \\. _______ ---::-----------
! ---\----- --------"--···· 

'1'\\ 
/I LJ n 

I i 

TO: 

FROM: 

HALL 
WORKMAN 
SPERLING 

E 

J.P. LINDE 
J.S. MARTIN 
A.A. HUGICK 

cc : J . P . ~ic And re"' s 
E. Sparre 
R.A. Partnoy 
E.G. Larson 
T.J. Sharpe 
J . G • W i 11 i ams 

SUBJECT: PRO U T SAFETY MEETING - BOLT ACTION FIRE CONTROLS 
, ---i APR IL 2 3 19 7 5 

This i I · was held to develop plans to conduct a 
safety analysis~ a ion;£jl7re controls. 

The following i I/ 5'mmary of the status reports 
given by each Department tra heir plans for further action. 

RESEARCH 

The investigati to e 
to the Model 600. An investig.ation 
M/788 a~d the M/580 series fire co t 
an analysis of the design of the M 

1. 

z. Specified hardening th 

l-argely confined. 
o been made of the 

ols: Research has (ompleted 
fire con tro.l and has -

adequate 

housing 
to minimize wear between the tents. 

3 • Increased the length.of the sa .,. cam. 

These modifications are being tested to eval a e t~¥"ective
ness and to insure there is no interaction w± ~othe~~ aspects 
of fire control performance. 

Research has concluded that the presen esi 1or a 
3·position safety is inadequate and plans to begi fy during 
the second half of 1975 to develop a new safety me · m. 

MARKETING 

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



f-roduct Saf e:y ~eeting 
. Bolt Action Fire Controls 
/ ;Ap·r i 1 2 3 , 197 S page 2 

/LJ \ 
· /~~\ Market. ing wil 1 review the a vai 1 ab le information on all 

1 / bolt aeft1ion rifles as it relates to the safety performance of 
:__ bol aqtJi~n fire controls. This will include gunsmith reports, 

arms reprlT data, parts usage, etc. 

PRODUCTION 

1 Ins 'P. e c t i on of 1 4 7 Mode 1 6 0 0 r if 1 es re turned £or the 
safety audit sh w the f llowing. 

1. 

2. 

3 • 

S~ ety cannot be "tricked" 103 

S~~e~n be "tricked" but movement of 
s-~fety lever to full "safe" position 
c~~ars trigger connector and sear and 
dm will po fir en moved to "off" 
position 40 

Safety can "ricked"; trigger con-
nector rema·n ·sengaged from sear 
when moved t " a e" position and gun 
will fire n t e lever is moved to 
"off" positi n 

condition 4. Trigger can be set i 
when safety lever is " pos.ition - 0 

Production is rejecting guns which 
categories. Indications are that 
factor that wear will not lead to 
during the life of the gun. 

the 12, 13 and i 4 
i s an ample safety 
o 14 situation 

A gauge is being developed that wi 
for sear lift at a~sembly. 

permit checking 

Production is analyzing variations 
internally manufactured parts and reviewing 
procedures and limits. A list of reconunendatio s 
quality performance will be developed and revie e 
Product Safety Committee. 

Ma.y 19. 

EFB/ab 
4/25/75 

A follow-up meeting is scheduled for th 

.,, 

of. 

AL00!639Q 
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" UMlTE.D DlSTR\8:.;: ,C.ri 

.o .. ~ti1~,~'.~T~~~,~ '~~!~!~!~:~,:{! C. 
~c: 

i /R$_min~!;a. ,n PETERS 
!_I ~ I cJillP 

"CONFINE Yl R lETTER TO ONE SUBJECT ONLY"------
Ilion, New Yo::-k 

May 7, 197 S 

TO: ). fu2 FROM: 

SUB)EC'I': 
1~~ 

EVA!LUA OF THI BOLT ACTION RITli SAFETY MEC?.J'..NIS1v!S 

11 M/SBOs 788, 600 and 700 

. I g 
This investigation was institut w a Model 600 was returned from Texas by 
a customer who in the process oading his gun moved the safety lever from 
the or. safe to off safe positio s ~h_e bolt could be actuated) and the gun dis
charged. Upon further investi a io1\o the incident it was determined.the.the 
hac! pL!lled the trigger with the fe ~tl'.\e on position. It was 2lso determined 
that some Model 600s could bet cked\J2:k pu the safety lever in an inter-
mediate position half way between on safe . afe, pulling the trigger, 
releasing the trigger, push the lever to th ff safe_position and the c;un ·.vill 
fire. 

Model 600 

The M/600 safety is a blocked se:a s e safety lever rotates 
a cam under the sear, lifting the sear off its contact wt the trigger-cor.nector. 
The trigger then can be pulled with no effect to the se r firing pin .:issembly. 
In the guns in question it was found that ~hey had inad 
the on safe and intermediate positions. The sear lift i 
generated between the trigger-connector and the sear. 
cam on the safety lever takes place when the safety lever s 
position. On the guns in question there was very little cl 
sear and trigger-connector. Thus when the trigger was pull 
when the gun was on safe, the connector would not return w 
this case the safety cam is preventing the gun from firing, thu 
is moved to the fire position the gun will discharge. 

The initial production remedy was to swage the cam on the sa ePr--+f'-'o'-f'>-f" 
to provide greater lift on the sear. The greater lift provides a bigger c e,,..,...,,....,.,.~ 

between the triQger connector and sear when the gun is in the on safe o .dition. 
The trigger can be pulled without any fear of the connector foiling to re' r;-i cil!e 
to inadec;ua+.:<: U.:t. Tile final inspectors, asser.iblers and custor.ier rep :.r ;ieapl 
were reinstn.icted on what to look :or. A test has been added at asserr.bly to 
check for the seu.r lift from the safoty actuation by t.:.se of a shim stoc:<. 

·. 
AL 0016391 
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The hol s on the fire control housing on some of the samples tested were out of 
control. ve action is being ta ken. 

Prcoosed Design ahct Procesk Changes 

Des iq n I L_----i 
l . Th~ f :1:,;111~;ers have been rad! me nsioned to give better 

ma u • ·. trol J7ritical dimensions. 

2. The dimensions J_ ~{/safety lever cam were changed to 
give greater U Yt(e sear u!1d maintain the lift longer 
when the safe i o ed from "on safe" to "off safe". 

3. ill be chc.nged to be com:mo:1 
s arate side plates 

which are riveted together, le tp 500 has a folded 
assembly. The M/700 hou 1 heat treated side 
plate with the detent hole, ic 'ves more positive 
safety, The folded assembly is eat treated and the 
detent holes wear and bee less sPdve. 

4. The sear has to be altered to ate potentia 1 L'1ter
ference with the rear housing assembly p n. 

Process 

1. A production gage has been designed a is 
which will measure the sear lift due to the 
operation before tbe fire controls are assem 
gun. 

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

AL Cx:Jl 6392 



, .';:'ti: W. E. Leek S-7-73 
i .1 Irom: }. ?. Li;-ide -3-

/ /_}J~luc.tion of ~~e 3olt .l\ction ?ifle Scfety ~;Jechan~srns - M/320, 738, 600 & ?OD 
I --1--------------------------------------------------

,'1~ n 

- Test '11:: c~;~:t
6

:/600 Oeing manufactuced with the swaged safoty levees ace 

being t~sted. They are shot with live ammunition c.t the sturt of !.he test to check 
their fu1119tion. The amount of sear lift from the safety operation_is neasured 
before th~f the test as well as the force to put safe on and off. The guns 
are bein~cl sa e o -safe off and cock and dry fire to SO, 1)01) cycles 
each. The _sear lift is being measured every 5, GOO cycles to detenn:.ne how weer 
aifects the sear lift over the life of the gun. The wear on the detent system, 
trigger connector ~nds§)uriaces also will be checked. The test is being 
duplicated in a dri and oiled (VVD40) condition on the trigger rnecharism. 

The testlb d Ucatrt/or the redesigned fire control. From th.is 
and the or1g1nal testing 1t is b '.~L~g~f€rmined the minimum safe sear lift for new 
guns. This report will be foll 17 r the test report. 

Status of Design Change 

The design has been 
Design test confirmation is un · r way. 
to P.E. & C. for estimatin:;; purposes and 
soon as the design test is satisfactorily c 

Prooosed Future Plans - M/600 & 700 

n ·:-:-:-:-:-:-:-:-:-:· 
l .•.••.•••.• 

A design investigation will be sta tEfTpine the feas:.bility:qf· :-:-:-:-:-:-
changing the safety design from a blocked sea ystem to a blocked :irin¥j · · · · ·-: 
system. The benefits of a three position safety also e being inve:;tig~:~e~: .. :::::::::::: 

The spring force on the detent system on the 
the leaf spring design, which can vary the safety ope 
will be reviewed to see if the system can be altered t 

operating force. 

Model 788 and 580 Series 

The problem came to light in February when the design was 
a blocked trigger system to a blocked sear system similar to the 600 a 
design. This design change was instituted to standardize parts in the 
with the 540 Series, to eliminate a high scrap operation, and to obta:l 
positive safety. 

.......... . . . . . . . . . . . 
o 0 o 0 o o I o 0 0 
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j i ~=\ VI.:::. I..eeK 

J. ?. Lince 
5-7-75 
-.:'.-,' w: C\-:1: . I ' 

J ' : c.~uation of the 3ol: Ac:ion Rifle: Safety ~J!echanisms - M/580, 703, 600 & /'.)'.) 
I \ 

/ ~\ -\\ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

i : \ ' n . I L-l I 
- I 

Mocel ~8~ and 580 Series Con~inued 

l hen the problem appeared all the parts involved in the sa f~ty mechanis::i 
were m ured to determine why there was insufficient sear lift. Lie followinc; 
items w 1 r,_,__.~-= 

1. 

2. 

3 . 

I . l 
Th1 ~owder meta 1 trigger was out of tolera nee. Powde:
Me all iia s been contacted. 

~-~I 

Th Jafety lever dimensioning did not tie the c:-itica 1 
I 

d epsions together. 

The holes in th 
dimension. 

rig~ous ing were not to lo ca tiona 1 
/ 

Corrective Action Taken to 

1. The triggers we grou o provide more clearance when 
the safety was erated. ~ 

2. The gaging technique was e~~lish~ to measure the sear 
lift with the safety operation .:i ssembled. 

3. All the assemblers were rei 
proper lift and can the gun l:l 

hat to look for --

Corrective Action Being Taken 

1. Correct the parts out of gage and estab 

2. Redimension safety levers for both the 5 
to tie the critica 1 surfu ces together. The v 
contacted on what surfaces are critical and 
best be maintained. 

3. The dimensions on the safety lever were altered to give 
greater lift to insure in all tolerance conditions there is 
adequate lift with an allowance for wear. 

4. Process Engineering is designing a gage to measure the 
sear li:t fr:::im the safe1:y levei operation to insure that t 

fire control will have adec;uc:i t~ lift befor2 i:: is a sser.;:~1 
to the gun. 

AL 0016394 
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I : fr\;-:'.: j. ?. J!lC2 -j-
. / ~ \ l 1 r · ; ... · a 3 l f' ,_ i .; '.'! i =) o ....., -· c r · ' ,~ o r- · ,.... ~ _ , / :::: ; -; ".:" ;1 ,.. ,..., ("\ - - . 

1 
Uva l!c.1ono, ,,,_ o ,,_.,c .. '.)n <\.:. ___ ~2 .•. / ;, ___ :12 ..• S!L'.S M -~O, .J .. , "Ju.,::,, 1JO 

! __ \ ________________________________________________ _ 

, \ 

·1~\ / u n 
~ Correc~iJe i\cticn Seine Ta:<en Conti:1Ued 

Test 

ls, The assemblers will use c. feeler gage to measure sec..r lift 
\ to make sure a minimum lift is mc.intained. 

I ·5. Th~ safety lever hold down s~rew has been deleted. The 
L...---p-i~n yvi,rh the rltai:-iing ri.ng presently used in the pivot i)in 

will jb'e used instead of the screw. The alteration was made 
afte1ith_~etermined under some conditions the sc:-ew 
coul bark 01ht and bind the safety ot=ieration. 

7. The Ut 1n the, bottom of the M/7 88 receiver for safety 
levet cl.earange ~s beyn~ltered in the proposed design 
to eliminate any 1 p~teo-Ufl interference with the safety 
lever which coul~ ~1'6 the safety operation. 

8. An inspection holeMi e added to the M/788 fire control 
housing so the sor iJ n be visually checked. 

Proaram - M/580 Series and 788 

sure 

with usage. These guns are being tested · l >ving way. 

I 
1. The 580 Series are being shot o dunds and dry 

cycled safe on - safe off to 400 cycles. 

2. Another gun will be dry cycl.ed to 50,000 
cycles and SO, 000 cock and fire cycles. 

The new design is being tested by swaging out a safaty 
lever to the new dimension. The gun test will include; 

1. One gun will be shot 2, 000 times, with 500 s Le off 
cycles, the sear lift being measured every 500 c1s well 
as the safe on - safe off actuation load. LJ 

2. One gun will be cycled to 50, 000 safe on - safe off cycl · 

and 50, 000 cock and dry fire cycles. '·"'='!~O c.-.-.. ~- l.u 
These t8sts will be re;.ieated with the design ch2nges as ·"'= :.- ·~ 

available. 

AL 0016395 
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Future 

1. 

2. 

ram 

he 540 Series fire controis will be altered to reflect the c~1anges 
! lade in the M/580 and 788 fire controls. 

~~in will br looked into as one backed out in testirg. This 
is presentl~itute pin and will be changed to a spiml ;Jin as 
soon as th~ t:st.ing can be completed on the new pin. When the 
solid pin bo-cK-e&-out after about 20, 000 cycles it resulted in a Ere 
on safe c ~ The pin slipped out of one side of the housing, 
letting th f.e.ar s~ip down. When the safety was positioned to the 
on safe p sition tb'°'re was in~quate lift, so if the trigc;er is pulled 

i I 
it will beG.Gm-E~~~e hea5f the sear. When the safety is moved 
to the fire position th vµlw ll discharge. 

JPLinde:T 
Ilion Research Division 

AL 0016396 
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I 
\J.O ~o--: :JISTRl.3lJTE. Rev. 

BOLT ACTION SAFETY SYS7:.::M :\ ... >iAl YSIS !;~ ~s :::-eport is a summary of tbe information accumulated in a design analysts 

I 
of the pol current bolt action safety systems. Tue systems are listed as to bow 

Lbey func · , with a description oi t.he design advantages and disadvantages. 

I 
Blocked Trigger Saidry 

.. .. . Tbi'.S ;.fet)'lwrks on I the principle of employing a mechanical m"""' to block 

the rotation of the rr~e mgger 1s the only element 10 the mgg=~ig mechanism 

wbicii is blocked. This type of ..Qty 4een utilized extensively in hund.ng type 

rifles and shotguns. Tue M/ 1100 k{; 0, and M/7 4.2 utilize this type oi sa.f ety. 

following advam:age s: 
- ··- ·-·" - .. , -~. ~-~ .. ' . . ·- .-. ·- . .. 

2. TQ~.~~tf-_cipe~-~.C:i!l is. n-S'_(_~~pei:@eE~ -on_ -e position- ~f the st::ike~_or __ 

, .,y.i> 0:e .. other int.egral J:!"T1:. Tue ~e rated with th" bolt open, 
~·v\ p: 1..Y / bolt closed., or st:nker cocked or fired.:.on all- f our current- mOdels 

"fJ 1lf ~9'- which use the common fire control such~:;·:'· '" -~-'"'~·· 
C I "J 

/ 1 ~action rifle?_~~C:..~~~-e_'.?::__bl()Cked .trigger.~ety ,_ 

put in the "On Safe" position when the striker is co k 
-------- •••' r---~-·-----~ .... '~ 

in.bi.bits the operation of the safety ii the bolt is in the open po:>i 

AL 0016397 
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//\'\ 
I LJ \ _ 'ln _ 
' \ .::.4 I , 
·,~\\ . , Mn I I ;_ I 

:.._ Bloc ed. 1frigger Safety - Cont'd. 
I 

l IA. ln the common fire control, as used on the M/ 1100 and M/870, and 

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

e design chlls for a clearance between the link and sear engagemem 

s~e which, when the rrigger is pulled wirh rhe firearm ill the 

"dn[Saie" p~sition, allows rhe trigger to move slightly ta.king up rhe 

tolerances and in the saiery block: without moving the sear. 

The trigger is 

!"dless oi the position of the sea.r. 

L 

AL OC1J6399 ·. 
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/U.\ 
-_:,-

'.::he !:ilocked t:-igc;er desi<;:J does :10t iend i:sel: t:i :a:-;-et ::::.;·gers 

_/~ ;cs a target trigger demands a minimum preplay or initial cle::irance 

i I d ' . T ' h i h . u- \, r a m1rumum engagement. .: t. e tr gger . as a connect111~: j!J.. 

e trigger would normally have prep lay. If the trigger connects 

speciiicat ons as the safety tolerances and clearances are ~:uch as 
i 

not to ins r~an adequate engagement if the trigger were pulled with 

the fuea1 ~n Safe;?'tion. 

Blocked Sear Safetv ~/ 
having a mechanical means block the sear 

"':.· ' ';/. :· -:-::.~.:-· ·· .. _; . :: '' - - - -;: -; _ ..... -~ 

type of mecha nisrn where the sear is 

disconnected from the trigger a 

lifting the sear away from the trigger by actu safety lever. :_Tne-~M/.7_00 -,.. 

00 system when the sear 

is cammed free of the sernbly, retracting the 

£iring pin slightly. 

The blocked sear safety has the following rj 
unting r:Lfle or 1. ~.::.Tne :s::ystem ,can be used-successfully with either a 

_..,,_,~~!t.arget'rifle. Be~use the system lifts the sear cl EJtrigger, 

the system is not as sensitive to the amount of sear engagerne as th 

blocked trigger safety. 

3. The safety can be operated with the bolt in the open position 

2. The system blocks the striker, camming it rearward slightly, ,[l 
the closed and cocked position. 

AL 0016400 
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3tb;~ec St:-D'..e: Sv stem 

I/\ I I LJ \ The system ls accuated by camming the sUiker rearwarC with a mechanism 

il~~n the bolt plug. The M/70 Winchester utilizes this type of system. 

L/ ~ nrages of blocked striX.er system: 

1. 

2. 

n be designed as a two or three position safety system. 

T type of safety holds or re~ ins the la st link in the firing mechanism. 

for a dvertis 

Dis a dva nta g 

l. Located in a 

2 . 

3. -

4. 

The system i ve as the mechanism paraneters are 

determined by the ocated in the receiver a ssemb:.y and the 

caroming mechanism loca 

The mechanism can only closed and cocked. 

To load the rifle with the fe. 11 position requires closing the 

rifle, putting the safe in the "On Sa e~i'~n, opening the J:.olt and loadin~ 
the rifle. If one shot is fired and th ~J.ng shot fed tram the me1gazine, 

the bolt must be locked in the fire p 

If the hunter fidgets with his rifle, s 

Ii the safety cc:1n be actuated. 

gger while the rifle is in 

the "On Se1fe" condition, the trigger could possi 

on the trigger housing, stock, trigger guard, or 

lock back from binding 

lubrication 

and cause the rifle to fire when the safe is move position. 

SAFETY LEVER LOCATION 
J 

The safeties located on the bolt plug normally are diff ctuate with 

scoped rifles. 

The safety buttons located on the top center of the tang are very 

operate when the bolt is in the rear open position. If the hunter carrie.s 

his hand around the grip he could inadvertently reposition the safety with 

it, with the safety positioned on the top tang. 

AL 0016402 
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•• ,1 \ -7-

i /\ \~ "'_he LJ ' safety operation should not be noisy such that its opera1ion will 

//scar\ ff me animals. 
LI u r a clearance or interference is required in the mechanism it should !:>e 

in a plac, here 1t can be readily inspected and understood by the people servicing 

the firea 

Wlth the sFe "On Safe" position the rifle 

30 pound pull on th trt~thout firing. 

should tolerate a 

The safety echanism should be able to withstand a drop test without 

repositioning itself '-l"\---i'rt-r---4';TX--plle;,? 

The safety should all ~e rifle to be loaded and unloaded vrith the 

safety in the ''On Safe" positio 

Three position safeties an be ~-o a a new shooter. What does the 

center or middle position mean? 1/2 safe. G:~ion required on ;:i three position 

safety to go from the fire to the middle positi~ same as the total motion in a 

two position safety to obtain an equivalent YI vantage. The motion 

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

subs ta ntia l to a llovv for a positive central de tent positi n 

and manufacture a tvvo position detent system which go 

I~er to develop 
j 

stop to stop than it 

is to develop a three position system where the mechanism 

an intermed.Uite position. 

People who own three position safeties leave them in the inti~ diate 

position so they can operate them quicker. 

AL 0016404 
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/Wicks 
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I I \j I 

-8-

lt lock is important to i.nsure proper function of a bolt action rifle. 

- . I 
The bolt lie 

bolt does no 

holds the bolt in the ready position to insure that the protruding 

catch on some object and partially unlock the action. If the action 

~ecomes ~.....++-~nlocked the rifle will not fire when the trigger is pl.lied as 

the firing pin head w bottom on the cam surface on the bolt before the tip can 

impinge on the shell primer. To insure the rifle is ready to fire, particularly when 

hunting dangerous g~: 
1
e, it is tm

1

portont to incorporate a bolt lock into a bolt action 

rtile. If the bolt calches on an Rs"! it can unlock the rifle, unloading the 

action. V ( 

L 
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FIRE CONTROL DESIGN CONSIDERATIONS 

- BOLT ACTION RIFLES -

January 19, 1977 

,, . Toler:lricesL 

Fir-e C n o s _e many interacting parts. Alld their function requires minimum 
part rnovement._ Bkause of this, tolerance buildup is the key problem in designing 
Fire Con:U.-;)15· for' ihlss prOduction. This tolerance buildup problem can be· solved 
in a varier:y of way :I 

~==1 

Safeties 

Adjust to etance buildup out by screw adjusunent, bending, swaging, 
or filing. 

Have severa 

Eliminate the toleranc 
during final assembly. 
during assembly using 

Design parts which ca 
buildups. 

· p by performing a manufacturing operation 

b~stance, a critical hole could be drilled 
e a bly up to that point as a fixture .. 

ove a , t even more to rake up tolerance 

Parts whose function is not critical t can be toleranced s1:ati.stically. 

~Bl k T ..... Sai QC ngger..., · err-· 
This Safety blocks the movement of th~ Trigger. e Tri~~' 
blocks the movement of the Sear which blocks the Fi · · . Wh J:h.e Safety 
is disengaged the Trigger may be pulled to fire the n my opin.i8~· tllls 

'• is ,-tli~"Uitirnate Safety because it blocks all of the ftinctio s required to fi:i;-e 

the rifle. 1 2 
This type of Safety will not work on a target type Trigger e e Sear 
engagement might be adjusted too fine for the tolerances in the fer:y. 
Then the rifle could be shot with the Safety on. 

n 
AL 0016406 
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/ ~e 'control DeSJ.gn Considerations 

.' ,,r-\ \ Bolt Action Rifles - 3 -

I I \ I 11 

January 19, 1977 

Saietv Det 

to c te che "feel" oi che Safety. The "contact" angle is the angle of tb.e surface 
that Lever has to work against tcr retract the detent. It is defined by 
1/2 4 angle or aj conical detent head. It can also be defined by the 
rangent angle wrre a ball detent conracts the hole it is sitting in. 

I have succes~~stedj detents with conical heads whose included angle was 60° 
(contact angle o 0 . I found that these detents should be supported at both sides 
of the FLre Con 1 Housing to e.limi oate binding, 

The contact ang a · bei:;v7" the "on" and "off" positions. This is done 
by having two different size ~enp/b,tiles with a ball decent or a conical detent with 
a hemispherical tip. V 

Trigger 

Sear 

The Trigger should have the following c 

.Pull 3 - 5-# or adjustable l - 5# 

Over travel minimum or adjusta.\:.lle for target 

An optional 3-be.r system can be designed for 
Trigger movement. 

es 

7 
Engagement with Trigger - • 015" Min. (except for target rifles) 
Engagement with Cocking Piece - . 010'' Min. (worst tolerance conditic n 

AL 00J64D8 
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/ ~Q:onrrol Design Consideraci.ons 

: 1 \ !It Action Rifles 
! / 

- 4 - January 19, 1977 
- I ----

1 

Bolt Rel se 

I I I . 
ThelBG-~~times be operated by the Safer:y. 

On some rifles j~~can also serve as a bolt stop. 

Fire Control Mountlnl ~ n . 

The Fire Contr~sn:ongly ~hed to the Receiver. This jOLnt should not 
yield when Fire Concrol part

1 ~~e g changed while the Fi.Ie Concro:·. is attached 
to the R~ei"ver. V 

Critic.al Dimensions 

After the Fire Control is designed the foll 
They should be checked by drawing and/o 
under all tolerance conditions: 

Sear-Cocking Piece engagement . 
* Sear Lift (on sear lift type sai 

* Be sure to include sear rotation allowed by s 
This happens i1 the Sear is lifted from the sid 
become cocked. 

E. J. YOUNG/nl 
Ilion Research Division 
Manual Firearms Design 

pivot pin fit! 
that it can 

A"_, 0016409 
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/ 1\ \ 
/ 11vV~O FIRE CONTROL 

/0\ 
/ /~\In January 1975 R&D was advise<l of a problem existing with the M/600 fire Control. 

L; Init:i.i:Uhven ation of the fire control and components showed several out of telerance conditions 

existing. 

s 
. . 9 dim. and connector contact ana 

.341 I .346r'"" 

TRIGGER - Pi+~l~~ggoc 
.991I.973~und to be out of position over max. 

TRIGGER CONNECTOR -wund to hm 'blow in th' long l"l of th' pm. 
TRJGGER HOUSING - The fo es were found out of position -

1.307 

Safety Detent Hole!! ~ 
Trigger Pivot hol~ .839 I .841 & 1.239 l 42 

Hole!! were out of position al.so had variatioru SJ. e to side. 

Correction of these tolerance conditions Wa3 ea.sily acco of the four parts are made here. 

SEAR SAFETY CAM - fa manufactured by Hi-Dense. It w f und ~!!rcising 

more care in prmng and sintering this part could be ma 0 rnt~me~ 
tolerance. 

TRIGGER - Also made by Hi-Densa with final roaching by Rem. 

AL 0016410 
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UR LETTER TO ONE SUBJECT ONLY" ____ _ 

~--_...,.,.,ESEARCH MEETING 

November 1, 1978 

A meeting was hel.d on the a bo ct with the foll.owing people in attendance: 

C.B. Workman 
A. A. Hugick 
J. S. Martin 

T. P. Powers 
P.Nasypany 
J. W. Brooks 

•.-i.A.n· explaria tion· of .the .M/E)O,Q r,eca 11. progra by Clark Workmirn. 

,The present fire control was discussed usi 
~ .. -~- ,_-~,__.,_,.,. __ ._·.··--· - rn t explain its operation. 

The various safeties, their positions on ri~es and how 
blocked) were discussed. This included competitive m 
then proceeded to wh~t our future thinking should be o 
present system satisfactory? Can we make a betters 

ey operated (what they 
els. 

1. The mechanical lock type "ON SAFE" - "OFF SAFE" 
should be retained. 

2 . . .. ::;.~ft.e~~~~~; be·:pulled t:6.:fire:_.rifle~1 - '-"p-li1ifri~:trigger· is"'Oiliy·•J..a 
·'.~:·0 rifle wilf firl:! - rifle will fire immediately when trigger is pun:: 

AL 0016418 
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O..bs er,;c tior.s 

:: .. :. -:~L:~<; 

::=.:::. 5t.: ll'.s 
G.:::::. ~11ey 
? . ::: . Mar:ln 

November 7, 1978 

11°"Br"rr' O#TON FIRE CONTROL 

:· .. ? . ?:;v.1~ ~s 

? - 2'\-.= s ·:~~ :-.y 
. · ·_\r · =..~c~/:3 

:=_: • ? ... • :._~'N!.S 

l. "Cc.n" er "Ml!st" cond!tion on unlo~le in "ON SAFZ" 
post~ion. Majority feel c "Must'(.( - \j 

2. Unlood rnac;azine bcx without cyclin ~amber? 
3 ~ Gun must be safe when unloaded.~ 

furt'!1er Criteria j 
l. Eolt handle m~s~ be locked down ~ith round cha ber · 

2. RJ.De must be unloaded with safe on. 

3. Trig-;; er feel safely adjustable by c:ustome:-. 

JWBrooi:.s:T 
_ Mcnual Firearms Des!.g n 
Ilion Research Division 

------- -------·--

··\ 

lJ 

1 
AL 0016420 
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"REHINGTON . .l.~15 COM?AifY, 
/ 'Research Departr:.enc 

/LJ \ 
I:iC. c: J.P. :1c.Anci:::-ews 

E.G. Lar-son 

/ !____,\ \ 
Li . ~ [L ____ ~- Bridgeport, ConnectLcut 

November 16, •1978 

.,c 

C.B. 
M.H. 
J.P. 
H.D. 

lRKMAN/ 

ALBA~GH-~N 
BOLT lkCliZrtRE 

• A gauge is I I · i 
is expected~s 
in the field. Comple 
for mid-December. 

CONTROL - DESIGN REVIEW 11-14- 7 3 

ed tnheck sear lift. The ga·.ige 
~;~a,nd simple enough to be us1~d v (Qlf. a prototype gauge is sch.1~duled 

e The following' de§ign 
for .. bolt action.rifle 

new fire con t:ro 1 
established -

' 

• 

!'ii.(~. Eliminate. the 1 trick' o 
~ 1 / • point the best solution 

!/_, 2. 
' 

.-k_ 3. 
-/ 

,. 4 
.~~ ,~/ . 

Program 

1. 

~,"\:rigger block_ to the 
This would prevent th1:7 
the "safe" position - el 
reset'' p_oss_i)::iility. 

~~~_._... . ..,.,..;~·vt,. _..._,.~·"'··- - ' 

The new fire control e Llofi ttab le. 

A bolt lock arrangement should be 
At this point a locking device se 
fire control appears most desirab 

Adjustment for the trigger pull f 
provided for the user. Access to 
should not require stock removal. 
sear-connector engagement - should 

:he 

1~ 
djus trnent 
r adjm;tments -
limina.,d. 

Marketing will conduct consurrer tests of the 
fire control designs now in hand during Decembe 
and January. These include a three position an 
a t:wo position safety with an external· bolt loc 
A sample with the present fire control with the 
bolt lock removed will be included. 

AL 00164-21 
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2. 

- 2-

Research will complete the design investigation 
and select a design approach by February 1, 19 7 9. 

3. Consideration will be given to introducing the 
'-------..... design in a limited ·quantity of restyled 

80. 

• H.H. Walke. 
the "safet 

a letter with his views on renaming 

EF'Barre tt: j 1 

n 
AL OJI6422 



- (I 

DON'T SAY IT-WRITE IT 

n --· u./c -JluJfa_j.:_ 
--

;1'pt/l ;( s: I 7 

. 7 t 3 'l '/'1' 

L_ 

"SAFETY RUL 
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-
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Rcto.il Selling Price 

1/ct Selling Price 

Factory Cost 

Total Cost 

Pret.:i.x E~rnines - Unit 
Line 

% of Net Sclline 

Project Results 

Pretn.X Enrnines 

Full Allocation 
Incremental 

Net F:ornine;s 

Full J\lloco.tion 
Incremt.>ntnl 

1982 
Linc 

Before --
$ 11ll.28 

220.55 

158.05 

183.75 

36.Bo 
$ 5,123 H 

16. 7'~ 

[L~1=] 
Net Return on Investjnept 

Full J\llocntion 
Inc~entn:::r--

r<? 
--------- ------

----- -- - - . _____ J 

1982 Line After r- _____ · -~ 

Alternative I 
Without Alternative II "1fth-Stlni-De:brt:Ji 

Price Adjustment From BDt With Price Adj_y.stme~ 

$4~0) $ 4ll.28 $ 4ll.28 

220.55 22-v. 4 . 220.55 

161~ 161.05 

186.62 

33.13] 
$ 4, 72( ·; 

l ,. cf 

($20liM) 
($1581-1) 

NeBntivc 
Nego.tive 

I 

/) 
187,23 I 

37.51 
5,221 M 

l6.7<f, 

l2~ 

$ 52M 
ill7M 

8.&;. 
19. 7'/1 

155 .89 

181.68 

30. [l7 
$ 5,1110 H 

17.6'{, 

$ 287 M 
$ 275 M 

$ 150 M 
$ 11111 M 

202. 'li 
187. of, . 

0 
\,6 

W--
0 

l/') ~ 
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I L-f 700 3olt Latch Mec.lJ.atl.s;n 

:::-Val'.lation of ~ proposed 3olt Latch mech.a.ni.s:r:i for H/700 r ~""les i.:J,dj_c.ates 
it wi.lJ. result a ~3 .CO i.:J.cre..ase in \.Ul.it factory cost Uull e.lloca.t:i.oc. 
basis) in its !,..st year (1932). For compa...i-i.son PurFOSes, a 1982 'fr'./700 
"Li=ie Before" . d ~ µ e.rnat;i~_e/Line A..."'ter" results we...--e developed 
ba.sed on M/700 cost pei'fo_ ce o the fi:"st six months of 1975. 
Tilese alte...--::iatives were: 

l. Adding prices. 

2 • A d.d.i.ne; to mai:rtain 
the percent pretax 

3 . Ad.C.i:ig the &:il t Lat ch mecha.ni sm wi ~w;tillg jJ-=1.c es , b ct 
dtleti!lg the sling and svi vtls - ti.he BDL ~~ to ca::rpe.nsa. te f o::-
the ~ed cost. ~· 

!'!le ::-esults of these eva.lua"':ion.s a..-..e SU!l:!l..a.o.~ )u the attached table 
which sbOV3 weighted average unit pric s ax ea..."'Ilin.gs and 
the project results. This dsta has T wicipated 1982 
p::-::.. ce a::id c est lC'VC.ls • 

As sbO'lo/11 in this t a.bl.e , Alt erD.Lti ve III is the mo st 
earnings , and net return on investment ,because it 
ti on in costs and ;rorting capital ~ quirements • 
al te...'"n.A.ti ve is th.at ADL and ~sic t;rad.e eu-nir.gs 
and the re. sul:t .s shown depend on ma.i.ntaining · current 

Al te..-nati ve n aJ.so re:rul. ts in increued earnings , 
on inve stme.nt is sub rtantia.lly lover beca\Ue ot ad.di tic 
re q ui.remcnt s re. s ul tine !'rm.. inc::re a..s ed co st s and. stle s . 

All a.lte.rm. ti ves re q,ui:re project expe.ndi t ure s o: $2 49'{ con 
$83M in ope:ation.s charge~. Deteiletl data. for the line be.ton 
a..lterna.tive ~ atta.clled. 

II.~ • C • Hutton , Supe..-.L.."'tend.e.:: t 
IlWJSTRIAL Effi~ SZCTION 

by!. R. Andrews 
TRA/rx 

·.-. 
AL CXJl6430 



Pr.tnll RP111ne PricP 

Net Sclli ng Price 

fnctory Cost 

TotnJ. Coat 

Pretux Earnings - Un.it 
Line 

1, of Net Dclline 

Project neaults 

Pre tw:: En.rnines 

Full Allocation 
Incremental 

Net Enrnlnes 

Full Allocation 
Incremental 

19{32 
Line 

Before 

t 1111 ::>n 
T --~ - - " 

220.55 

158.05 

183.75 

3G.8o 
$ 5,123 H 

16.71, 

"-, 
-=--~ 

[LnJ--
Net neturn on Invest=m£nt 

F'ull Allocation 
Incremental 

I . 

-------------:J 
,- ~:::-1 [ 

~--- _j -- ·----- -- -----:1 

Alternative I 
Without 

Price Adjustment 

$ 

t 1111 ?R 
T ------

220.55 

l61.05 

1136.62 

~ 

($2o11M) 
( .$158l.J) 

Negative 
Negative 

1 2 Linc After 

G
. 

Alterna i 
Alternative II With-SJ.i~ 

With Price Adjustment LF-mn-DDL l 

<I: Ii1a,<a:J ~ .t- 1,,, 0n . 2~:.u ~ .. ~::;~ 
l61.~ . ~ 155.09 

I 101.2n 

37 .51 
5,221 M 

16. 7'~ 

f 2~ 

; 52H 
~ll7H 

8.~ 
19.7i 

1131.68 

38.IJ7 
$ 5,410 H 

17.f;f, 

$ 287 M 
$ 275 H 

* 150 H 
.$ 1114 H 

20'2.. 7'/. 
107 .ff/, 

c:r. 
"<;j" 

'° 0 -8 QC) 

~~ 
r-
-::::r-
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"CONFINE Y CR TO ONE SUBJECT ONLY" 

To: 

From: 

xc: C. 3. Workman 
J . S . :Vld rtin 
F. E. iYlartin 
E. R. Owens 

April 8, 1981 

Re: M ch Ma nu-fu.cturin Costs 

In October, 19 8 0 , Ind ·,Wrnglneerlng Issued a report on the cost 
of the M/700 Bolt Lock bas d a PE & C estimate. Because of the seemingly 
high cost to manufacture thi , the Research Process Development Group 
was asked to review. Exhi i a comparison of costs based on estimates 
prepared by PE & C, Res ear po . . al best case. 

The major difference between the R s arch 
labor cost to make the extra cuts in the 

PE & C estimate is the 
PE & C estimatej two 

for 1 ma chine, and, therefore , 
w en labor variance, 

The "best case" condition assumes that the pin 
can be moved so that the powder metal blank can be 
This $ .11 savings in the direct cost to drill the hole 
the various overhead accounts. 

le in the Bolt Latch 
de to include the hole. 

plied by 

Two other approaches are possible. If a high streng h plastic could be 
substituted for powder metal in the Bolt Latch, it may be 
the total cost of the feature by an additional$ .20 below 
Finally, the possibility of an investment ca st Bolt Plug co 
It would be necessary to eliminate all of the added cuts int ~;tment 

ca st blank, however, to show any significant savings. 

JWB:ws 
Firearms Research Division 
Attach. 

.. \ AL tX)l6438 
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C:xhibi t 1 

M/700 BOLT LOCK 

lv1ANUFACTURING COSTS 

BEST 

Stan~lal PE&C R&D CASE ---

I . l 7 . 15 . 1 s 
Detent Plun?~r .02 .02 .02 
Detent Plun Elr Spr. . 01 . 01 . 01 
Detent Reta ntng n . 0 1 .01 . 01 

Tota . 21 .19 . 19 
Material Varianc .02 .02 
Standard Labor 

Bolt Latch . 12 .01 
Bolt Plug . 17 . 17 
Bolt Assembly .03 .03 
Firing Pin Assembly . 07 .07 
Final Assembly .01 . 01 

Total .65 .40 . 29 
Labor Variance (3 8. 6%) .25 . 15 . 11 
Industrial Relations (47. 9%) .43 .26 .19 
Misc. Direct Exp (3. 8%} .06 . 04 .03 
Depreciation (7. 5% Capital) . 13 .07 .07 
Manufacturing Overhead (10%) . 18 . 12 .09 
Plant Overhead (17. 5%} .34 .22 . 17 

Price/Gun $ 2. 28 $ 1 47 $ 1 .16 

L 

AL 0016439 
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0/! \'~ DON'T SAY IT-WRITE IT 

'Tcr1 ~C'?~TTI ::a•.e 12/22/80 
Li u ! I 
~ ·orn G . 0 . C i'.1 :·1 PS s LL 

RE: M/7 al BOLT LA!CH MECHANISM - Cost;; 

Attached !Je I.EI f F'° s detailing the cost of adding th i '.> 
feature. If you av ions or wish to discuss this further, 
please contact me. 

GDC: j s 
-1\ttach. 

"SAFETY RULES ARE PER 

AL0016440 
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fo/'1:. !. . Al?EwTTI 

Frorr, G, D. O.~JBELL 

RE: M/70l BOLT LATCH MECHANISM - C st 

,\ttached L~ porksheets detailing the 
feature. If you have questions or wish to 
please contact me. I 

CDC:js 
F.ttach. 

' 

l_e: 

"SAFETY RULES ARE PER 

Dale 12/22/80 

cost of adding this 
discuss this furtr.er, 

AL 0016443 
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