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POLICY DIRECTION FOR RESEARCH PROGRAMS
BOLT ACTION FIRE CONTROL IMPROVEMENT

I

| ]
The subject esearchmpzng:a
guidelines, L
1. Design the operation

independently from ¢

h
|

2. Design the fire cont
operated, subject tg [(1},\
- from the position oi_khe
3. Design the fire control mechan

fitable,

Point two would allow the us

mechanism in the “ON SAFEY position.

user to reload the gun with
position.

Please advise of your agreement,

modifications te the policy.

JPGlas:3jl

are gq;ded by the follewing policy
//

iaf zhe bolt lock to operate
h%/ gf the fire control.

Tol h\ the bolt can be

o\ that
ove, independently
\afgtx/mecbanlsm,

qgms tgjbe retro-

er to unloggxfhﬁf‘un with the safety
Lt wouid 3lso allow the

the safety ?féiiﬁ}sn in the ""FIRE"

with, tihons for

/’\
;/,L/ ol

d7
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| “REMINGTON ARMS COMPANY, INC.
, Research Department
. ‘-\
3

VA cer J.P, McAndrews
SINTTID DIITTITUTIo E. Sparre
A S R.A., Partnoy
i E.G. Larson
[ T.J. Sharpe

} J.G. Williams
| .
TGO i R.L. HALL J.P. LINDE
© C.B. WORKMAN J.S. MARTIN
i R.B. SPERLING AA. HUGICK
L ¥.E. '

FROM: g ;gﬁﬁﬁﬁﬁffzzr
SUBJECT: PRO uk? SAFETY MEETING - BOLT ACTION FIRE CONTROLS
| T APRIL 23, 1375

iE
This megxlng was held to develop plans to conduct a
safety ana1y51s~9£~hngiiactlcn/frre controls.
LSS
The following is|a/ summary of the status reports
given by each Department and ihelr plans for further action.

RESEARCH

\\
: ‘[ N , |
The investigatipa to e has been largely confined
to the Model 600. An investigation/hes~also been made of the
M/788 and the M/580 series fire contfols., |Research has completed
an analysis of the design of the Mﬁg&&\ﬁi?e ¢ontrol and has -

1. Changed part d*mcnszagzgg\ta insure adequate
1ift of the sear by Rﬁf sa‘g &am.,

2. BSpecified hardening thaf ccntrel housing
to minimize wear between the detents.

3. Increased the length.of the safetry lever cam.

These modifications are being tested to evalyate iﬁgzzxﬁéﬁective-
ness and to insure there is no interaction with the other aspects
of fire control performance. ‘

Research has concluded that the p‘esenih e51 for a
3-position safety is inadequate and plans to begih m_stu &} during
the second half of 1975 to develop a new safety med

MARKETING

Approximately 600 Model 600 rifles are expected o be—
returned to the Plant as the result of the special guality] sudity




Product Safety Meeting
. Bolt Action Fire Controls
Aprll 23, 1875

/ ﬁ\

kY ‘;

bcht\acrlon rifles as it relates tp the safety perf
bolt”actlon fire controls. This will include gunsm
arms repalr data, parts usage, etc.

J

i
1 PRODUCTION

Insg ectlon of 147 Model 600 rifles raturn
safety aualt shﬁw the fpllowing.

1. Safety cannot be “"tricked" ~ 103

Ll Marketing will review the available information on all

ormance of
ith reports,

ed for the

2. Safvtyﬁcan be "tricked” but movement of

shfety lever to full "safe” position
clears trigger connector and sear and
gun will na”]flrgf§hen moved to “off"
position r!40//z

3. BSafety can ké/"frlcked", trigger con-
nector remains‘disengaged from sear
. when moved "gafe" position and gun
will fire when the\ lever is moved to
"off" pesition *\;ﬁ

Pt

4. Trigger can be set i

when safety lever is \in "safe” positi

/”7$L\

Production is rejecting guns which faTT\in the #2
categories, Indications are that 15 pr viides an
factor that wear will not lead to gory LR
during the life of the gun,

‘A gauge is being developed that will perm
for sear 1ift at assembly.

Production is analy:ing variations{in pu

saf;\candition

on - O

#3 and #4
ample safety
ituation

it checking

-
cha ?& and

internally manufactured parts and reviewing dquality control
procedures and limits., A list of recommendations| for 1mnrav1ng

quality performance will be developed and rev1ewfh
Product Safety Committee.

A follow-up meeting is scheduled for tié\ggg;fﬁf

May 19.

EFB/ab
4/25/7%

by the

I
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“CONFINE YOUR LETTER TO ONE SUBJECT ONLY" ,
Hion, Mew ¥York

May 7, 187%
TO: LW, . LEEK-
I emm—
FROM: J. {Pl. LINDE
R
SUBECT: EVALYATION OF THE BOLT ACTION RIFLE SATETY MECEANISMS
! M/580s, 788, 500 and 700
- ,
E T T

{ A

This investigation was instituted: vq_h‘é/ ‘a Model 600 was returned from Texas by
a customer wha in the process of dnfoading his gun moved the safety lever irom
the on safe to off safe position (sp\the bolt could be sctuated) and the gun dis-
charged. Upon further investigation\ df the incident it was determined that he
had pulled the trigger with the safe iﬁ\t\g o position. It was also determined
that some Model §00s could beltricked pWha safety lever in an intsr-
mediate position half way between on safe Apd o safe, pulling the frigger,
releasing the trigger, push the lever to thel c:{ff safé_bosition and the gsun will

fire. \\s

Model 600 N ) ) _
5, V4

The M/6Q0 safety is a blocked sea\r\ds_sigé/, Phe safety lever rotates
a cam under the ssar, Hiting the sear off its contact with the trigger-connector.
The trigger then can be pulled with no effect to the sear jor firdng pin assembly.
In the guns in question it was found that they had inadpquate sgaT ift on both
the on safe and intermediate positions. The sear lift i the/éfﬁat of clearance
generated between the trigger-connector and the sear. LThe/lffting a Yon of the
cam on the safety lever takes place when the safety lever {sirotated to the on safe
position. On the guns in question there was very lttle clearance between the
sear and trigger-connector. Thus when the trigger was pullgd\ii;zj’é taln way
when the gun was on safe, the connector would not return with™ teigger. In
this case the salety cam ls preventing the gun from firing . thu héx tha safety—
is moved to the fire position the gun will discharge.

to provide greater lift on the sear. The greater lift provides a blager clegramee
between the trigger connector and sear when the gun is in the on safe ca}‘ldition.
The trigger can e pulled without any fear of the connector f2iling to re:ﬁ_{m dug
to insdegquate 2%t.  The final inspectors, assemblers and customer reckir neople
werg reinstructed on what to look for. & test has been added at assemblyv to
check for the sear lift from the safety actuation by use of a shim stock,

The initial production remedy was to swage the cam on the sajebrlover

AL 0186391
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control.

1

I

|

5 are being checksd to glve at least . 008 inches min. LU# between thez
nger—i:cnnector surface and the sear.

i

|

Prevosed Desion 2 .,c’ rocess Chanceg

Design

1.

4 «

Process ‘ 7

1.

ettt e,

]

The safety levers have been radimensioned to give better
mar;u*a-c”:n“g c'emrm Q»‘—ﬂmtical dimensions.

The dimensions n/tﬁe/ safety lever cam were changed to
give greater Lift n:bri tfye sear and maintain x.he %t longer

when the safety { nx*{ed from "on safe"” o “oif sale"
i

usm\g\«ﬂl be chenged to be common

with the Model \hi s Wsegaratw gide plates
which are riveted toge*ber % iilethe 600 has a2 folded
assembly. The M/700 houéi g has'd heat trested sids
plate with the detent hole, %‘v&s more positive
safety. The folded assembly is heat treated and the
detent holes wear and becdme less pcas tve .

hY
\__/

The sear has to be altered to tlimifiate pipotential inter~
ference with the rear housing assembly|pin.

The fire control

TN
/0
A production gage has been designed and is/ heing built

which will measurs the saar lift due to the a/few lever
operation before the fire controls are assemg led to ;he]

gun. \\\//

N4
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 0016392
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{ the Bolt Action Rifle Safery Mechanisms ~ M350, 788, 500 4 7995

gl on the fire control housing on some of the samples tested ware out of

Mve action is being taken.
S,
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Tast Program -~ WMS500

l E"f‘i-le current M/600 being manufsctured with the swaged safety levers are
being *asted They are shot with live ammunition 2t the start of the 125t 1o check
their fundtion. The amount of sear Lfr from the safety operation is measured
before the’mf the test as well as the iorce to put safe on and off. The quns
are bein‘ﬁ”c‘?“y”é"?“c'éﬁ’?safgﬂpn~saze off and cock and dry fire to 50,000 cycies
sach. The sear [{ftlis being measured svery 5,00C cycles to determine how wear
arfegts the sear l.ftfuver the life of the gun,. The wear on the datent sysiam,
trigger conneclor and sear ,%ur‘ar*es also will he checked, The test is being

duplicatad in a dry [am:i oiled (WD41) condition on LhE rigger mechanism,
!
The tesl,mg1 Wil BE d hca*e,d‘for the redesigned fire conwrol. From this
S OvR——.|
and the criginal testing it is b%mg de;,ermined the minimum safe sear lift for new
guns., This report will he mllcxw% by the test report.

Status of Design Change /\

. AN
The design has baen dltemmed and all drawings have been completed.
Design test confirmation is un:ﬂer WEY. ’—le{ﬁ'“\mrawmgs nave heen submitted

to P.E. & C. for estimating purposes and appropriate vendors contacted. As
soon as the design test is satisfaciorily ¢ ) leted the drawings will be transmitted,

Proposed Tuture Plans - M/B00 & 700 m\ \‘)

A design investigation will be .zta\):t\ ﬂ'/det me the feasibility c:r
changing the safety design from a blocked sedrs¥ystem o a blocked firing pi
svystem. The benefits of a three position safety also iare being invesugatem

The spring force on the detent system on the /'60}? &0 vartes due to
the leaf spring design, which can vary the safety apet‘fz: v? férce, ‘\_jle design
will be reviewed to see if the system can be altered 1o 3ivie a2 more constant
operating force.

Model 788 and 580 Seres K \J

The problem came to lght in FPebruary when the dmsign was cianged Ioh
a blocked trigger system to a blocked sear system similar to the 600 a d 700
design. This design change was {nstituted to standardize parts in tha1 é guns
with the 540 Series, tc eliminate a high scrap operatlon, and to obtain a more
positive safety. 1'1

[} 1

L
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3\‘:\ W.Z, Leek 57 =73
_.»‘ / "\1-0“1 7. P. Linde =T
——-#a‘iuat ion of the Bolt Acticn Rifle Sefety Mechanisms - M/380, 783, 500 & 720
FTE I w  w o o v e m A - - e ot - . -
; )
¢ :'. "‘\ 7-7.
i ¢ . I
E, ot ol
|
H
Model 788 and 5B Series Continued

!

B

i Wx.&.n the problem appeared all the parts involved in the safsty mecha

wers me su*ed to determine why there was insufficient sear W&, The follc«vm,

items wgr‘a‘f@ﬁﬁ:
e

, J— ) |

I, The powder metal trigger was out of tolerance. Powder

Metsll nas been contacted,

1

; j
2. Tha safety lever dimensioning did not tie the critical
r:iin"iepsions together,.
L 7 7
3. The holes in th& tngg’ey ‘housing wers not to locational
dimension. U /'

Corrective Action Taken to Maints;}x \Rroduct*on

- 1. The triggers wer gmu}xc\l\t_‘c provide more clearance when
the safety was operated: N
N
W
2. The gaging technigue was e\g lshed to measure the sear
Lift with the safety eperatmn"whgme gun is assembled.

—

3. All the azsemblers were rei\* tructe \ n[what to look for ~-
proper lift and can the gun bgh*cif

Corrective Action Being Taken

1. Correct the parts out of gage and establish twis\
f
2. Redimension safery levers for both the 580 3 ies and 788
to tie the critical surfaces together. The véndor has been
contacted on what surfaces are critical andk w they[c%n
'

best be maintained, «Q\_//

3. The dimensions on the safety lever were aliered to give| |
greater lift to insure in all tolersnce conditions there is
adegquate lift with an allowance for wear,

4, Pmcess Enginenrmg is designing & gage to measure the
sear 4% m the safety lever oparation to insure that tqe
fire control will have adegquats lift before it is assemblad .
1o the gun.

AL 0016394
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TQr W. . Lzex w7l
; prem . T. Lincds i
‘ E}zé\iua:;on of the 3olt Action Rllle Salsty Mechanisms - MS3I80, 732, 362 & 790
P
s e e o e = S e e
(\.\ y
U N
Co r'ﬂc*i'm Action Being Takan Conatinuesd

B '
| }3. The assamblers will use a f=eler gage to measure sear [ift
i i to make sure & minimumn 11:’1: i5 maintainesd,

“5_—73 safaty lever hold down screw has besn deleted. The
pin Wmmt z2ining ring presently used in the pivot pin
Wil’ ‘e used instead of the screw, The altsration was made
a;.tﬁh; twetarmmed under some conditions the screw
couid back out and bind the safety operation.

1ot
Pt

7. The czrkt in the bottom of the M/788 receiver for safaty
iever clearance hids been ditered in the proposed design
to eliminate any ;:*ptemiﬁ interference with the safety
lever which could E:l/og:k the safety operation.

e
8. An insgection hcle/wﬁj\he added to the M/788 fire contel
housing so the se?r lif\cs.a'z he visually checked,

Test Program -~ M/580 Seres and 788 /;/,.:\

Y

pR

Production guns with ground trig ; re heing tested to make surs

there will be no field problems with the paWt!egnle‘r 1 surfaces wearing dowa
with usage, These guns are being tested dn the fo\rl wing way.

1. The 580 Series are being shot”‘*t\\ﬂ;/:&é JUnds and dry
cyeled safe on ~ safe off to 400 cyeles. ?

cyeles and 50,000 cock and fire cycles.

2. Another gun will be dry cycled to SO,DDOJafe o}»-safa off

The new design is being tested by swaging out a gm ting the safsty

lever to the new dimension. The gun test will include;

available. 7 ] L

/
1. One gun will be shot 2,000 times, with 500 S\a\f&@/z dafe off
cycles, the sear lift being measured every 500 % as _well
as the safe on - safe off actuation load.

tr
4

2. One gun will be cycled to 50,000 safe on - safe off cyclesg,
and 50,000 cock and dry fire cvycles,

These tesis will he repeated with the design changes as thevibeooms
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1. i

.@ Fﬁ—w&l-i—he looked into as one backed out in testing.

The 540 Series fire controls will be altered to reflect the changes
made in the M/380 and 788 fire controis.

This
is presenﬂy—a—su“b’st,.tute vin and will be changed to a spirol pin as
500N as thé testing can be completed on the new pin., When thea
solid pin B:Jatkeﬂ—wut after about 20,000 cycles it resulted in a firs
on safe cs;rrd‘itmrr The pin slippad out of one side of the housing,

letting tné Faar slip down, Whnen the safety was positioned to the

1o the

JPLlinde:T

Iion Research Division

on safe pmsman_there was inadequate lft, so if the trigeer is pulled
it will bemma—&a%ed ahead’ 0{ the sear. When the safety is moved
fire position theé gun/md discharge.

e

-

AL 0016356
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BOLT ACTION SAFETY SYSTEM ANALYSIS

I3is report is & summary of the information accumulated in @ design analysis

|

of the ama'fula:-: current bolt action safety systems. The svstems are lsted as to how

they ‘tmcmalm with g description of the design admtages and disadvantages,

]
L~ !___—..-—-—
Blocked Trigger Safery

N
This saferrﬂwsz:}ss_ﬂn, the principle of empioying @ mechanical means to block
|
the romaton of the m The crigger is the only element in the wiggering mechanism
f_e'
s

—“—”“QL
which is blocked. This type of ar:v ba’s,/been utilized extensively in hunting type

rifles and shorguns. The M/1100, Mf&‘(ﬂ and M/742 utilize this rype of safery,
\,

. The blocked trigger safefy hastba following advanmges:
LN
1, Iris easyto determit.ﬁ"e how %E“mg@m operates even by 2 novice
hoot Kk 3
shooter,

‘\
2. The safary operatdon i5 DOt ¢ @ggen\dent m? \position of the striker or
1

X _,%,f{‘i < some other integral part. The sa?eralti/lybe q'v Lrated with the bolt open,

ad b
'){ V > bolr cloged, or striker cocked or Hired on 2ll ofiour current models

o, \1/{’ .
/
rz :

[ K-?acmm riﬂes wh;ch use the blocked mge, sa:tew wety can p_:_d; be

put in the "On Safe" position when the striker is coc\k\d The Jolt can

T ~/
be elthe:: in the open or locked posidon, The bolr loc}\f.mmfe normally -

inhibits the operation of the safery if the bolr is in the open posidon.
A

et St

AL 0016397
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BJocgﬂd T“iggar Safety ~ Conmt'd,

1
X

|

3.

The blocked sear safery can pormally not be moved to the "On Safe”

position when the striker has fallen. The blocked striker rype safery
~————-—————~'j E

cannot bgjcm;@ unless the rifle is cocked and the bolt locked closed.

The blcci;gj_gigger safety locks the trigger in positon; if the shootsr
:"""’—"j
fidgers with the rifle while he 15 waiting for a big tropby deer the

triggeriwill remain | orked udléss the safery is repositioned. With a

safety system where t?w’**(gger is free 10 move if the hunter fidgets

AN

with the rifle and pullg'the tngger with the safery in the "On Safe™ positon,

the wigger could pogsibly m\hkon the rrigger guard, stock, or wigger
//-***\

N

housing, If this bappened, the ﬁ.{l@dﬁﬁ:e “off safe”.
The designer has much greater fre \bn\where the physical posidon
. | , ca o] R s
of the safery can be located with agié E’p}?}) sdféry, With the blocked
-
striker or blocked trigger safety, the physical posidon of the safery

mechanism is determined by where the force has to be applied to cam

the striker or sear, /\\—l

The hlocked trigger safety has the following disadmumﬁi&/7
5, ’\"w
In firearms where the trigger directly supports the seaxr (trigger suriace

engages sear surface to inhibit rowdon), the tolerances and cleazances

in the trigger block (safery) allow movement when the wigger is|pulled

with the Srearm in the “On Safe" positon, decreasing the amountd of

sear wigger sngagesment.

AL 0016398
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Blocked Trigger Safety - Cont'd.

l

;1’.:%.. In the common fre control, as used on the M/LIG0 and M/870, and

M/742, there isa connecting link betwesn the wrigger and sear.

W“_’I'I}arge&gg calls for a clearance berween the link and sedr angagement
L
su}z:ﬁa_gg_g@i_ch. when the trigger is pulied with the frearm in the

U
“(n Safe" posidon, allows the trigger to move slightly taking up the

rolerances and Clearang€y in the safery hiock without moving the sear,
I
& /

The wigger is 4l w?ﬁ’ to retyact when released which allows the
an

safery to be acmaf’e&g ridless of the position of the sear.

. s -~
N

e

/
C

L [O
AL DU16399



The blocked trigger design does not lend itself 1o target wiggers

% a3 target trigger demands a minimum preplay or initial clearance

!
% ] e
,End a3 minimum engagement. If the wigger has a connecting lnk
P
I ’
I . .
the trigger would normally have preplay. I the trigger connects

ctiyto the sear he engagement cannot be decreased to targat

specifications as the safety tolerances and clearances are such as

N S

not to insure an adequate engagement if the trigger were pulled with
:i

the firea m the "On Safe” position.
™ A7
_‘..,“__i i .

Blocked Sear Safety s

'R
This type of safety fur c:u/o}xs\py having & mechanical means block the sear

or cam the sear clear of the trigE;j \It(x this type of mechanism where the sear is’

——”“"‘\\\

disconnected from the trigger a mechamcal{c?m is a&*uatea against the sear,

lifting the sear away from the trigger by ac:"u\a\m\c«: the safety lever. The M/700

rifle uses & safety mechanism of this desig‘pi\.\&tlﬂe WM 700 system when the sear

is cammed free of the trigger the sear cams the

firing pin slghtly,

er agsembly, retracting the

///’:\
The bhlocked sear safety has the following advaﬁftagef: \3

The system can be used successfully with either a I.\unting rifle or
x\
a target rifle, Because the sysiem lifts the sear cl‘e\a\r\gjjJ/JMgger,

S _
the system is not as sensitive to the amount of sear engagemeht as the

blocked trigger safety.

The svstem blocks the striker, camming it rearward slightly.

The safety can be operzted with the bolt in the open position drin

the clesed and cocked position.
AL 0016400



The safety lever can be positioned in a convenient location.

THBe system is positive -- mechanical actuating means shvsically

T ‘

ilscc:nnecting sear Jom wigger. The wigger can de pulled with high

Thye

orece levels not affecting the safety operation.

g

F"M

1

1
abuse with‘aut firing.,

e siriker is biacked by the sear and will taka a large amount of

l —

The sear, n'lggmnd safety cam all are attached to the same housing

making t?ne szsbem less tolerance sensitive,

l .
|
Can ke mesmned eitner as a‘wo position or three position safety.

, , /
The blocked sear safety L (\the following disadvantages:

If the customer fidgets writh thétrigger when the gun is in the “On Safe"

\\

LSRN - :
position and the trigger fails to ret}tf}}»-*/—.-;\\pssitian, the safety mechanism

1

{
{can} will be holding the striker anﬁd\ﬁg{z\ it is switched to the fire

position the striker will fall, The\—-*;ragg@rauig be bound by the stock,

. . Y 7 . .
trigger housing, trigger guard, or ms@@znt ~legrance netwesn Tigger
and sear.

The rifle cannot be put in the "On Safe” position wh g tHe s{ iker is
\
L

\\__//

forward.

S,

<.
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3loeked Striker Svstem

/

J - _ ‘
/ l; | \ The system is actuated by camming the siziker rearward with & mechanism
IW \{m the bolt plug, The M/70 Winchester utilizes this type of system.

/ f \ Adwantages of blocked striker system: LT

pessibly be an advantage under drop test curcumstances and

for a dverusimfﬁgg appeal,
Disadvantag‘r the blocked striker system:

1. Located in a |position which interferes with scope mounted rifles.,

2, The system i;s LV‘&F?—{-Glf noe se/z}s}ziva as the mechanism parameters are
determined by the sear rajj.t}g’ﬁ ocated {n the recelver assembly and the
camming mechanism loca &g\the bcslt assembly

3. - The mechanism can only cb\hted when the bolt is cloged and cocked,

in\the "On-Safe" position requires closing the

P

rifle, putting the safe in the "On Safe posittbn, opening the bolt and loading

To load the rifle with thel safe in

the rifle., If one shot is fired and th llb'wing shot fed from the magazine,

the bolt must be locked in the fire itton ﬁor the safety can be actuated.
4. If the hunter fidgets with his rifle, M gger while the rifle i3z in

the "(On Safe” condition, the trigger could possibly lock back from binding

on the trigger housing, stock, trigger guard, or c:essrf;@ ubrication
/ m

and cause the rifle to fire when the safe {s movedite d: e "On fe" position.

_SATETY TEVER LOCATION m/
The safeties located on the bolt plug normally are diffic cruate with

scoped rifles. F

Bt)

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

cperate when the bolt is in the rear open position. If the hunter carries higtifewith

P

nis hand around the grip he could inadvertently reposition the safety withcuit realizi
L L

g

it, with the safety positioned on the top lang.

AL 0016407
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! i

/ i

¥

/ \\\\ The safety buttons located on the wrigger bow are easy to actuate but

y
il
tend to pe confusing as to which (s the safe position.
\

] —
Ly .
The safeties located along the side of the receiver are easy to actuate,

do not i e}‘fere with the gun operation, but ndrmally work in the same direction

{
as the wigger. This could cause a problem if the customer previously operated

a Winchester M/84 [lever a ction where to mut the gun on half cock he has to pull

! ,
the trigger while re*]ai:ging the fall of the hammer with his thumb. If the customer

pulls the trigger whf{l%s releasing the safety with a bladked sear safety the rifle will
|

v
4

naturally iire, ﬁi /./ \/5

/
, , r e
Safety Degion / (/

3

The safety should have p{o\eamy defined positive positions; “ON SAFE®
and“b}‘l’ SATE". The safety shcﬁld rgczgge 3to V)U pounds to move to the “Qff Safe”

position, The safety mechanism should naq beré?ér sensitive to lubrication; that
is, the actuation forces shovld not vary dmm&tic\fy due to ubrication.
The safety mechanism should naver‘a\pf:‘zitérﬁnq“e Life such that it will not
i
wear to create a dangernus condition. The %ﬁy clearax’?ces and checks performed
at the plant should allow for wear. |

| v /“"\
The operation of the safery mechanism should E_? 87( s{ly uqd‘anstood by the

customer without consulting the owner’'s manual.
By ;17
The safety lever or button should not protrude in su \a\_n/xaé;fer where it
\v/ .
can be easily knocked out of position. The safety should not be positio[ed suth

ueh tha

t
it could be repositioned by said mechanism operation. An example wodld be having

that operaticon of the bolt or some other member g in line with the safety

i
!
the safety lever project’up on the right rear tang such that operating thel! c:lt hand ie

back and forth by the customer could reposition the safety. '
' AL 016403
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RN The safety operation should not be noisy such that its cperation will

f game animals,
[fla clearance or interference is required in the mechanism it should he

in a place where it can be readily inspected and understood by the pecple servicing

the firearm ]
4% 3 R
With the s?fw‘mﬁe *On Safe” pesition the rifle should tolerate a
1

b
30 pound pull on thé‘ trigger”jnthout firing.

i
The safety Emechanism should be able to withstand a drop test without

I —
o i VL 7
repositioning {tself ﬁla!'tles- pd

4

-

f
The safety should aliow E;he(\f'/iﬂe to be lcaded and unicaded with the
/‘\ 5
safety in the "On Safe” positionl. | \\\
\
3

) n be\u\mfu :o a new shooter. What does the

Three pogition safeties
iy

center or middle positdon mean? 1/2 safe. Lx The metion required on a three position

safety 1o go from the fire to the middle pasitm\ntsﬁ_pa same as the total motion in a
] 1) —

\ Pl
two position safety to obtain an eguivalent éc&g,m’qal agvantage. The motion

required on the three position safety from the second topthird position must be

/(/

and manufacture a two position detent system which goes fmm/ stop £ stop than it

substantial to allow for a positive central detent positidnl Itfi’é_;:%iﬁr to develop
. 3\

is to develop a three position system where the mechanism \s: ngj'd to stop in

N
an intermediate position. \\ —

Pepple who own three position safeties leave them in the intermediate

position so thev can operate them quicker.

* AL O6404
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H 1
1

i 4 \ A;—‘;;olt lock is important to insure proper function of a bolt action rifle,

The bholt lcfw:k holds the bolt in the ready position to insure that the protruding

balt doesn'}tat catch on some object and partlally unlock the action. If the action

|

[ ;
heco reiat ked the rifl ill not #r hern the i i led
pComes p{a Iyunloc h e will not fire when the wigger Is pulled as

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

|

impinge on the shell lprimer. | T¢ insure the rifle is ready to fire, partdcularly when

3

| . .
hunting dangerous game, {t 1s important to incorporate a bolt lock into a holt action

rifle. If the bolt caiChes on an

action.

—

*J:

7
asta,c’l/ath can unlock the rifle, unlcading the
s
A

)

QQ’—%-«;

~ _
& ]
AL 0016405
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Tolerances

Jamuary 19, 1977

FIRE CONTROL DESIGN CONSIDERATIONS
- BOLT ACTION RIFLES -

Fire C

ﬂ‘

oI5 haye many mtaracung parts A.nd thelr funcnan reqmres mlm:cm.m

Fire Controls fer m 55 pra-ducnon ’I’ins tolerance buxldup problem cas be solved

in a variety of waygy

Saferies

Block Trigger Safery

1
Adjust tolerance buildup out by screw adjusunent, bending, swaging,
or Hling,

i
Have several parts sz'qu in xﬂvgnmry for a selective fit,

Eliminate the wleranci éml p by performing a manufacturing operation
during final assembly. ?or\ stance, & critcal hole could be drilled
during assembly using|the aéfis’mhly up to that point a8 a fixture.

Design parts which canthove a\oﬁ s even more to ke up tolerance
buildups. (

L_\

Parts whose function is not eritdeal to\éety\g\an be toleranced stadsucally.

This Safety blocks the movement of the Trigger, The an,
W

blocks the movement of the Sear which blocks the Firi?g 5+ 8
is disengaged the Trigger may be pulled to fire the rtfle.

hey the Safety
]/n my opinion this

is the ulumare Safery because it blocks all of the funcdonsirequired to fire

the rifle.

AN Q
This type of Safety will not work on a target type Trigger b% e Sear
engagement might be adjusted too fine for the tolerances in the

Then the rifle could be shot with the Safety on,

fety.m ]

AL 0016406
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Bolt Acdon Rifles -

| 3
¥

/ r’Fﬁf Control Design Considerations
a\ January 18, 1§77

Saferies =+ Contd.

Lift Sear Safery

This Safety lifts the Sear clear of the Trigger and blocks it so that, when the

__Trigged is pulled, it cap not release the Sear. Thig Safety is used on rifles
where f.hE}\ ’}:x:igge.nxﬁavemem is too small ro effecdvely biock. It is especially
useful on ¥targe: rifles.

Problemsi can—occux with this Safery if the Trigger binds. Forsign marerial
in the Fmet{:ontml or a bad trigger Hi, can cause the Trigger to stck in
the "pulle!d position. When the Safety is released, there is nothing to
support the Sear, so tig|rifle HEEs off safe.

This Safety requires ox’e t;xf than a block trigger safety. This is because
it has to do considerah ei/v;d to lift the Sear against the mainspring force.

A Lifr Sear Safety must h{\e\ nstant force camming between the Safery and

- the Sear, 5o that the Jafery ’ force will be consistent in all tolerance
siuations,

Bolt Safety or Block Firing Pin Safety /

This Safety lifts the Firing Pin from and blocks it. A binding Trigger
will also cause a rifle with this type of Saf‘ty o fire “off” safe,

NN

Safety Detents

Safery detents provide the following funcdons:

- Controls Safery "on” and "off” forces | ﬁ;\\\\l

- Provides positive posidon stops for Safety "om™ ané( ’

- lnsures no "dead™ positons between “on” and HOff‘)Qe/m[;dew

might otherwise hang up.

The force required to initdate movement of the Safety depends upon the d«t: teat
spring thrust and the "contact” angle of the detent head. These work toge ether

AL 0016407
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/“‘

/ “FITe L’ontml Design Consideradons
L § '\. Bolt Acton Rifles -3 = January 19, 1977

Vi

Safety Detents - Contd,

1o creLate r;he “feel™ of the Safety, The "conract” angle is the angle of the surface

that tHe-Safety Lever has to work against to retract the detent. It is defined by
1/2 ed angle of a|conical detent head. It can also be defived by the

Ragent angle w};xe:r:e 3 ball deteat contacts the hole it i3 sitting in.
i

I have successm]lx? te:sz@ detents with conical heads whose included angle was 60°
{conmact angle of i Y. I found thar these detents should be supported ar both sides
of the Fire Control Huusing to eliminare binding,
[

. Y : i N £ g 1 +y @ 5t P 2
The contact angrem*bewanl;l between the "on" and “off” positons. This is done
by having two different size de en/;/hnies with a ball detent or a conical detent with
a hemispherical dp.

T

Trigger \\
: LAY
a" "\
The Trigger should have the following chay \teristi&s;
k!
- Balanced so thar it cannot be jarre?i:;@\ .,
- Pull 3 - 5# or adjuswmable l - 5#%31:’ mrge,t}qﬁgers

7
- Sear sngagement adjustable for m&”ﬁﬁea

« (Owver trave]l minimum or adjustable for mrger‘

-~ An opdonal 3-bar system can be desigumed for Efge m&;iﬁim:ﬁe
Trigger movement,

. L /7
Sear k// /
S

- Engagement with Trigger - ,015" Min, (except for target rifles) f B
- Engagement with Cocking Piece ~ , 010" Min, (worst tolerance conditign

AL 0016408
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;~Fire ?Zgontml Design Consideradons

\,i \  Balt Action Rifles -4 - January 19, 1977

L

Bolr Raleage

4 .

The%e&%ﬂaﬁmmﬁmes be operated by the Safery.

On some riflesithe Sear can also serve asa bolr stop.

1
i
.

Fire Control Mountdn

The Fire Control-mustbel ﬁgagly ;;ﬁ;ghed to the Receiver. This joint should not
vield when Fire Control parti a.rg/éefng changed while the Fire Control is attached

H . /A
to the Receiver. ‘ /A \\
Vs \\\\
Crigcal Dimensions L \\
\\_.5 /’,r“""“\\‘& »
After the Fire Control is designed the foll mensions have to be checked.

They should be checked by drawing a.nd/’or\ ; culafon to ensure safe gperation
N,

under all tolerance conditions: s

= Saar-Coang Plece engagement E;TD\IO*' minimum
- Sear Lift (om sear lift type safeqp).z ,( 9}’ minimurm
S

* Be sure to include sear rowmton allowed by sehx pivor pin fit!
This bappens if the Sear {s lifted from the gide so thatit can

become cocked,

I,
N \\//‘//x/
E. J. YOUNG/al |
Hion Research Divizion
Manual Flrearms Design 4
L L

AL 0016409
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4/5/77

Fi8
/ M/800 FIRE CONTROL

/ LR
S
) e
H

SEJ

[ "\ In January 1975 R&D was advised of a problem existing with the M/600 Fire Contol.
{4 Inital invess
existing. “I}f"u

gation of the fire conuol and components showed several out of telsrance conditions

y parts found to be out of telerance are:

AR SAFETY CAM — Safery cam surfacs.

BT47 559 dim. and connector contact area

341/ 346/dimrover max.

TRIGGER ~ Piviorote-trtrigger

991/ E'?Sd%m. was found to be out of position over max.
i
! i 1 e /ﬁ

7/

TRIGGER CQNNECTOR - ’Fhils fa/rz/ \ga.s/ found to have a blow in the long leg of the part.

|

TRIGGER HOUSING — The fofmn
) Safsty Pivot hole 649/ & sz

AN

7 B \ |

wring-holes wers found out of position ~
& 1.3Q5y 1.307

N
T

Safaty Detant Holes N

Trigger Pivat holss 839 / 841 & 1.239 f(l\zgz b
N

Holes were aut of posdtion also had variations \“side 1o side.

Correction of these tolerance conditions was easily acci\\«*gié)s twg of the four parts are made here,

SEAR SAFETY CAM — Is manufactured by Hi—Dense, [t wag found ;h;z—laa&\gxemising

mamwumpmqandsmtermgthm;:ancwldbamadk*c«mﬁ drawing
rade fo mddel dravipy

tolsrance. - (

TRIGGER - Also made by Hi~Denss with final maching by Rem. ’I‘I\u\ixg\irt/ @i;zbmught

TRIGGER ' CONNECTOR - Manufactured outxide — this part was brought back intg :

back into tolerance by minor alteration of fixturing and reinstrucn the operator.

tolerancs by having the vendor make alteration on die.

e

AL 0016410
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?i‘L‘éL»O FIRE CONTROLU (Cent’d)

7 \‘
.

f' \ \

Page 2

| \ TRIGGER HOUSING ~ This part was found to have the most out of tolerance conditions.

LS

Lk This part can be controlled but it is necessary for both Rem. and vendor o screen
and check all parts. Duing this increasey piece price, Parts are also checked at
Sub—Assembly to insure proper sear connector separation with safe in “ON SAFE”

pogition,

Reason for changy to IW’JUU'SWF ire Control Housing.
Hardenad low we'a:r{ H*o—m‘;ﬂg
More Poxiti*fa- safsty
L r A
Y4
Eliminate trigger housing miec}s at"saﬁety clearance inspection,
RV

."A

Common Housing — (M/800, M 700 M/‘QX}

PARTS CHANGED OR REDESIGNED
Housing ~ Alterad to fir M/600 and Mﬂ‘(} ewers

Safery Lever and Sear Safety Cam Al@ed ta prc}wﬁe mionger duration of safety and

more lift — sear and connector s&parat:cn\_/

Future plans for this Firs Control, the XP—-100 Fire Contrel and the M/700 F trol are:
Continue to upgrade and improve them, include a undoad on gafe fe,at}t‘ie pogition
safe or both. This will probably bs dictated by Marketing, — | ( |

K\\K_/’?
NS

FEMartin:bd L '
4/5/77 ”
i |

.

3 -

AL 00154y
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MCOMEINE YQUR LETTER TO ONMNE SUBJECT ONLY" ..

i

; Sy November 1, 18738
!

1

I

UBIECT: BOLT A/_%‘I‘IQN FIRE CONTROL

& meeting was held on the abo fT/;u“bje\ct with the following people in attendance:

C.B. Workman | | \\&;I- Young T.P. Powers
A, A, Hugick \“D‘ E«Bullt P.Nasypany
IT. 8.

Martin G. Q@ 1. W, Brocks
~

An explanation of the M/600 recall program was g \(é}\ by Clark ‘Workman.,

|
The present fire control was discussed usi@mm to explaln its operation,

5

The various safeties, thelr positions on rifles and how lthey operated (what they
blocked} were discussed. Thisz {ncluded competitive mpdels. & discussion
then proceeded to what sur future thinking should be o gur cont’t@s . Is our

present system satisfactory? Can we make a better system?
criterig-as a start
Wi

AN
L. The mechanical lock type "ON SAFE" -~ "OFF SAPE" safe\sfsr’éo/ntroi-j s
should be retained.

The outcome of the ensuing disgussion produced the followl
for looking at future designs:

2. Trigger must be pulled to fire rifle -~ pulling trigger is only way, t—n
rifle will fire - rifle will fire immediately when trigger is pullad.,

AL 0016418
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{ | Bésearch Meeting - Nov. 1, 1978

/
/

i1-5~78
/ Bd\lt Actien Pire Control e
et
o e e e e e e e o e i e e e
= *.\.\‘_. -
a7
i
3. Rifle {can ~ must] be unloaded with the mechanical safety
{I‘im‘ 1 abovel in the "ON SAFL" position.
4. Bc‘Plt handlz must be locked down with safety in “"ON 3AFE" position
Ni—t—h—reﬂf]' d in chamber. :
e
OV |

An example of No., EJ sbove that was discussed was to have a second trigger that
had to he pulled beforetheprimary trigger o uld be pulled. The secondary trigger
would block the seafororfier mechanism until pulled with a predetermined force

through & specificidistance and then continued movement would pull the primary
trigger to firs the gif

len o
S D //(/"
In No. 3 above the discussion koveréd whether the rifle “can® or‘must be unloaded

in the “OCN SAFE” position. Aé t‘.!;»& g‘{eeting of the Design Group on Nov, 7,
opinions will be given for reachih xa\iiecision.

NN

) L \\\
- /F\\
-

\\ I
\\"w.
_\ \\]\\
‘ b
A/
M
._..//
,..\‘
1 ///\\ N
i. W, Brooks:T {
Manual Firearms Design Q ‘
Ilicn Research Division

\J

= -
- .
AL Misq10

35 of 30



S

o
i

oy Present:

CL3 Nerkran T.2.Powars
i \ \\ 7. 8. Martin 2, Nasyoany
“°‘"“ .. Toung VWL Zrocks
MINGTBN ARMS COMPANY, INC. .2, 8ullis T.R. lewis
H [*”““G\Tea CERARTMENTAL CORAESPONDENCE .. Batley
f TR TLE. Martin
Remipgtos | ptrz':zs
UVTRD
“CONFINE YOUR LETTER TO ONE SUBJECT OMLY™
- ———RESEARCH MEETING
T
{
— Nowvember 7, 1978
PR
|SHIBIECT: BOLT ACTION FIRE CONTROL
[ d /
Vs
.................... .
f\\
O bservations SO
1. “Can" or “Must” condition on u.nlo@‘d\fle in “CN SAFE”
position,  Majority feel a3 “Must LK )
2. Unload magazine box without cyclin \'::cha mber ?

3. Gun must be safe when unlmaded‘!@\/) ) B
\__%\‘_y

Further Criteria

1. Bolt handle must be locked down with round chamber 7:1//¢;a\f§\on.

2. Rifle must be unloaded with safe on, _— /

3. Trigger feel safely adjustable by customer. i

TWhrooks:T
Manual Firsarms Design
Ilon Research Division

L] i
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H.D. ALBAUGH-W.H TORSON
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BOLT AETZO&-EIRH CONTROL ~ DESIGN REVIEW 11-~14-78

is Er:ng*desl ed to—pheck sear 1ift. The gauge

® A gauge
R is expected—to—bE“wbsitlve/aﬁd simple enmough to be used
il in the field. Compxeglon/of a prototype gauge is scheduled
- for mid-December. L//

b
¢ The following design Leaui%éments for a new fire control
for bolt action rifles wer&\tantatlvely established -

ﬁ%/;o

Eliminate the “trick“ copditign. At this

. point the best solutlcnfap“"hr to be adding

a trigger block to the $a¢etv m mechanism.
Thls wculd prevent the r}gg\r from movlng in
the "safe" position - elxmaa\zx§g the "fail to

reset' possibility.
| R 1) =
The new fire control sh S Fetyofitrable.,

A bolt lock arrangement should be ! provided.
At this point a locking device separate Irom the
fire control appears most desirabl . g”fw“\\

Adjustment for the trigger pull fmﬂce’s Qulé\;g
provided for the user. Access to the adjustment

should not require stock removal. Ot,%r adjustments -

sear-counector engagement - should be %liminéfad.

N /

#
Marketing will conduct consumer tests of the .
fire control designs now in hand during Becembeg
and January. These include a three position an
a two position safety with an sxternal bolt lock!

A sample with the present fire contrel with the| ——

bolr lock removed will be included,

AL (0016421

27 of &0



2. Research will complete the design investigation
and select a design approach by February 1, 1879,

3. Comsideration will be given to introducing the
1w design in a limited quantity of restyled
M/ s in 1980.
3
s M.H. Walkeﬁ“ill prepare a letter with his views on renaming
the "safety'' lmechamism.
o

. I__.__.____..J N /‘/:7
‘ ‘ //,/
& /
# » f_/ \'\\ '\\ B
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EFBarrett:jl \
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G. D. (CAMPRELL| —

|
; M/700 Bolt Lateh Mechandsm
| ;

|

Zvaluation of the proposed Bolt Lateh mechanism for M/700 rifles indicates
it will result in b §3.00 increase i unit factory cost {full allocation
basis) in its Tirst year (1982). TFor cowparizon purposes, a 1982 M/700

ne Before" and three alte:ﬁatlvef/iZne After” results were developed
aased on M/7CQ0 cast performarce duriﬁg the first six months of 1979.
These gliernatives were: /; e

§

1. Adding of the Bolt Latch maﬁﬁaﬁism.without adjusting prices.,

2., Adding the Bolt Datch medhanasm\\ d adjusting prices to waintain
the percent pretax margid_i a_g ﬁ,ﬂ&x\\

3. Adding the Bolt Latch mecharnism ﬁithﬁuF aﬂdus%ang prices, but
deleting the sling and swivels from wne\gnL g*adL to compensate fo
the increased cost.

V \\\\\
The results of these evaluations are summarized ip a3 uha‘attanhed table
whick shows welghted gverags unit prices, husﬁs retax earnings and
the project results, This data has been g
price and cost levels,

As shown in this table, Alternative IZIT iz the most 3 DArSAll,

earnings, and net return on investment because it resudts ing net\;&duc-

tion iz costs znd vorkdng capitel requirements. One sagy age’™ % this

elfermative 45 that AL and Classie grade earnings adyersely *ctad,
and the resulis shown depend on madntaining currest produd g mix.,

Alternstive IT alszg resulds in increased earnings, hatevaa its netr“ eturn
on investmernt 1s substantially lower because of additionmaliy %stffgfgegital
‘reguirements resulting from increased costs and ssles.

A1l elternatives require project expenditures of g2k construction aga
$83M in operations charges, Detalled data for the line before and each

alternative are attached,
e~

« 0. Hutton, Superintendent
INTAISTRIAL ERGINEERING SECTION LJ

by T. R. Andrews
TRA fmn
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Retnll Selling Frice
Net Selling Price
Factory Cost

Total Cost

Pretax Earnings ~ Undt
Line

4. of Net Selling

Project Resultys

Pretax Earnings

Full Allocation
Incremental

Net FBoarnings ]Fl

Full allocation
Ineremenbal

Neb Reburp on Investfnen

1982 Line After _—

e

Full Allocntion

IncErmtfn:tnl‘

A”J

1982 Alternative I Altarrat{ive T1I
Line Without Alrternative IT Withr5ting Deletey
Belfore Price Adjustment With Price Ad,iystmgq ,E“ """ _H
L\ .
$ bar.28 $ L11.28 9 $ L1128
158,05 161,05 161 05 155.89
183.75 186,62 Lw__w;t;éa—] 161.68
36.80 33,9031 37.51 38.87
$ 5,123 1 $ 728 p // 5,221 M $ 5,510 M
léu l i\"-d - d l6n 1 06
m \\t{/ —/ T T
-]
F\\\ P e
\A\ J/:’/"//
S g
. { ﬂadoﬁg § 9BM z 287 M
lf_: $310M 2234 275 M
E“_MJ- gzohmg g saM L 150 M
, 3158M 117M bk M
— Nﬂﬂﬁtive 8 U{Yr) 2(}2 o’?%
- Negative 19,74 187.7%
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tfof B0



= vrmeromen o ‘
e T , '“V‘.;Fr;; L b mEmars s Ry
-“:\\ H’\ ) T2l
- AR 7 e
Pl \R\ I "imno MDD w Moo 1 iue Detnos C'ﬂ$'s\}é N
: [—1\«4 \\ % i - : C‘\l"';‘-— : C‘;‘ccc ‘L',.;:_.cucwrm. ‘ sz
A ] }‘ te ssel oo tes ] 3196 1139 210 [i3a.m10 1139 910
S ST Fesalwl Fvsol oof Pecalissl | snlasel | [ Ml
Ner Sseewme Poiez  Floaiool la3sisal 1‘55*3’7‘ | zol o | 3ol nos $a30l s
T — T Y B O S R WY
Tanpray Margaen  Faihsel Waglival #3309 Slosie | 3l ool i
MV&TZQ\\’\- \/{N':Lm ! 31-93 Ui as } Bl on e i ; (::’-!"1
STanonno loason W 2ol azl ]l =sl 23,53 3 seie | al de | }
L naor Vasisuezm I §§‘3-1w i), 1% Vi o 2 osvh b alsi | E
Diaser mipeuse r -;~—-—=m-q 28l w0l I aslas P | ‘ | i
Ghw ¥ Poawan ] ‘1\’1¢}~l | A 52 | o] N ¥ t | i % J
MG USTRL AR NELsTIans i <le inl3o I 11len L [ | l
Sastues Hesaims == I |’~3\7 23 o o '51
Torae SwegerCuce B ualsal Hiual gl Buol ou cloush | gl usly | |
SursRYLNigN 2t e ‘,T)&:L 2.0 i : f
T houswaiay moLaTens oz L he Lo |
Ererory O =ass .27 \53 L35 E
Truousromsr SEubinerziag 2 : .35\ ‘k L3 i
DrogsciaTiow 316 e S s M 3 |
ﬁC C: Q»}tm:"r } tel -t {/ Ar:uu\j\}l ,
T:a_nm&. D raes L =3y 20,63 1\\}“5 B
Proveer CosT E LB 11,01 | \\m\\ 7 J
Nermen Dirser 122 L3 1T Lzaeld 1 { |
“oran Mee ofu Wioleal (#ilad BNlast Al itlesls ]l (1 T T 7
e - ToTse Flasl 1l Eieed, s3] Busiterd LBl sk P i
Cranwy Ougangrp E2in-ke 251350 U 23,40 2l 3SR - i j |
Wnansusren Fherony Cose Tiwal o] liveliosl Fisalnn anl sols 4111 ssh {
Cacvory Contloo: men ) Finalnal Frosl.esl Fisilas abl ofd™ 1sle | 1sslos
Seueins § ﬁaumss*ﬁsﬂv&! 19 .68 1l e bt % L], :T?é Y. By 33/, 16l TG
Theamis An , [ 2069 alael | alen LBl sy ) 3las
Whia=a  guTiew 3lesl bl wed Yl 15 %i 3 71263 ul, 1y
Coosr Bmecﬁnmm,gw Le3l. 6 iaal. i3] 1 me]. a3l o 1A ean |
Torar Co F1oulas] Fisulea] Paelsol | aslslb ] 16[11k Mealns!
: A T AL TN 515 ‘ ;
] §
o Amw soeg Aome el 28038 Unl G5 Bil,es] i | 12l ddx |
Yesor Apsng Ewe 1,22 P 1183 | i‘:.,’n: " A3 Rk 4 ,fpﬁf_
Poc iy Taonngs  Bankiol ol Baslsel | sliab | il sdE 3l ao
Nensy TiTsx ‘ - T T ! T !
AT Asoarizen L 1G % l | l, , n
NE“T e INGS < i i !] AL D016426
. ] i ] i § ‘ | ! 4 4
Corriy Maos i pad,y o 1l sl a Tl ’% IEEEREE

AR e P g v = Tt ——

R



o { 3 K i | (T I e i:_&j; {a~imnzg amn =° )
Eoist [ 1 | 0 Ta e PU | Le]at | %2 e MIREVIN AY-P24
, | i . ,
L8100 ‘ ‘ ) FENINE Y S <=
I | " S ki WA
] i P ‘ '{ S W
RE RS SLL W% T ERL R TR L g| |96 BT & |er |hT H|  SOMINGN S riLzeg
L9 l{( Lies AL R 1! - E erRT TR '-‘“&.
EEL T | $oU[e% =5 JOR RETE T [FATOYIROEIY SRR
“ﬁ"mmﬁﬁ BnGLlg] |05 7614 [SL Lok Tfes -eLoi.
‘:tef’"” ! kY TR LE CRN T LH7E9 Y |[axy iy 3808y EALIS)
&1 Tw Ik z?.. ‘ Ol 2H1h S9 % wEEmR TR
iac:'c PR | o] an e ST R = Y STRRTE
I T R I R A A I S L e - i
SOTTE T LR LT oF fug CUTRST [Sheni| EL BRI (G5 a)reo0 »eesavy
| PTERTIEY INEXCR A oL | CE R TS Eh1 | 50 FEmmy CXTTRITwRYY
} BE TEN R || [EersT || (eerisT Ti'fot QRIARING Arw
j N R B EENEY S N TN &% BT 1| R NCAE
| T N 1 N O O Al S A
| { i | ] \‘\3\%- =71 [ ex I IEETE ‘&Egl.c:j
\.t;\ N oY 56 Lee D A2 LOuA
SRR 6% N Fewe o, IO
N S Y £ 1z " .‘.:an =S F 39
<l T N RV A3 5 T7I%, REIWTTIE AT
e T \i 1T i -au\‘as_eN\gﬁa AWIBASMOW T
TE S g’ AR IBTRTY RBCAINA
| AW g} ,}/ EY R ;,..m;v-.::ij TNTEATRON T
E | - 5TTIE ﬁf}ft T3 ‘ nvlﬁ!;s?\‘sfzdhs"
i wieg i | +«°‘$‘ L2 !//Vm ;cw, fw%_ S%H:‘;.L-n'::zng SNLTY
; | T l'i'b" In——bb‘“ s'a'wdsé SmiBEy
| nGTEY RN exn il TRTUNARAN B RSRERT
RIS e BEMEA X SVD
[ BENEAAN AN HL ‘-:.J‘ [— FeRRdl s LAPEuE Y
KRS e T TR el | e el TESNRTEYR BoB%
DiEm |2 ATH [T et pr T ERTER ifec SEZl RN Ty O lnN g
[RE= e [~ g T6’ [EB7L || SoRV[ENA v iBEAT
Hie g EERNSY l ‘C‘-‘\'E‘E_g; TR o (98 1% 4 W,wa'biﬂh'd.&f‘p
| [ { ] '
BTl ‘.*'r',g. i ] ¢ T - P g Y ES T = : -
ay i ]wrusm;ﬂ&t'r
'Eaﬂsxfmg(ggw)za*

- B WAL o TUBLIMRL |, .



0% 3 bh

: 8 GO SN | SN U fi SN (O S | {smisnmg Amn w5 4
ﬂ«r.mw | m | - a«uﬂ.mﬂx Mnﬁ RN ARNEY m I,m/caar/w sxk.rmwu
I | | m

Jmm_w@mobhﬂa [ ! | ,nwz,zd,uw ;&2
; : ” = - ,
w W L ! | v ,v ] Lt XV LS
TEoh R aoe 1 | \Ee 8 | |06 6k g Lt Thgl (|55 |otg]  SoMINSYS RNt Eug
T 8 1 HES €T 1} | SR ETTRTAWY S I
SL N BT imh T o0 ety 3TEAlY TRIREV S
ra.ofmylmm.u%, T T[99\ Tro meLal.
5 BT 127 ge T1T LS | |80y Freay SeeE R0 Ty
o [ER TR AR eS| RN TE TR WE TRETIRYTE TS
] AN EEE Wmugmlr BeHe | Rzt RL | | SVSTREST
v so il mmfd/ \\ LYl TLS TR T Pm.wi TILT T RIRG g 5 SR g
1 :;m, @Viﬂq \ﬂ‘ﬁj, e &T° he wmu_ g4 [ mnn L W e ,W emmu wﬂmvknuu SBORNY A
] v m ‘ \ .h.nau u.ﬂopuau cubdjarn.aﬁﬁ
! ;\ 1 D;ﬂﬁﬂb?@ .....idiﬁu
\, \L../;./ . \ RN ATY - afm
| 0 f R | ] B S5 TeIo
__/, T/- | # ; LIESIy ¥ERI()
!KI;M} ] ) LEe S IFBISES
. ) v ‘ { v BEe g |
* /./f\\x.H B / , Puuﬁd YU ¥ =
- I : 1 WETLHTSHETE(Y
R ih.r.wj.naqu R ) b Y Bt pa BN R NI U I BAS MO T
REERENTELR T m,,.Q/.R.;d < RREET Y FEoLnNS
, e , V SN LNTE n N VB LSS T
[ i : I S 7 , | RETETREESw g,
T_ —_— _ A7 T 1 [ ooosereg ¥xel
. | | W | i | | | 0l SEWSSH GRIvED
w m | _ _ ? M awur.r;..aumﬂ, SETEEAREE T
.b, BEFARES 3 SV =
u HER LRI AT
M : , EENMNTRY A BORY
. :.t.!liulwu.tl,, QuYinvag
w F ) Mu;id&\x Jf.n.w....fcﬁ
' SEUEEIVIY SRNORSI S,
|

s~

YRS AT

STIGYL i TRk

s ER R
|22 joihgd " ]

UZMJJWWV T

o meed SRt T e e
EERAEY SR

TR oimTes ] OTE BRI L1 f || 98% 8
DAYy MJ..L,IuS.n,ﬂuIMM oo [ S15% xJU,m._.
! i 1 ! X
nmrr.”,_u?;?m W~ Mﬂfﬁa wz_JW EET ijwoo{im\

ooferjel ==
t 1 ) ..

TR Y K LN e N g T o= % T 4 = o
~ - Vo Ny Y R i T L R e

v ’ N 9 < ,
= O T Lo NS P A Eoag Emie DI



, U . : : b B I : [ anNMTIg DN =0 )
LI | LSRNV 4% [BY | A oqel | NSRRI XVI3ES
— TYILOOTIV | : | SANINENZ AN
‘! ii S1 ] SEREEeWE LIRS
g ] i 1 ‘ CRC T L
TEoc g Gec 10 [ Oim e || [\njote] |Lo Dhg] |oC g —oontREYS xYr=sg
YRR HES Cih b he il AR B3 SR T ROy R EIY
T E‘ih{l AR~ LLRR ==ty gxi’ﬁﬁua‘;;,!a‘aﬂ:zaﬁ :wmaai
‘_ T o
R AR S B G N NG N A N
TERT T ALY 1 TR JLLL ROTILT ] LT e [ [[or mimey3es0y 4395
A EES = S T S mERImETEIE
EeTE T HET oER TR E % AR SRR
SLTAT TTRE L PART TS | [T NI NI e E
69 REN] BFe R _PHUOUT TR T [RS1 ] Jee [190] Ch &=l “:5.,"71:;‘}*“’3 ]
ERT[GL | 96V Ok || (GG sy L6 o] o |emi] =° g e *
= e EOTNT | |95 IhG || PETE || O wusSKEy AR
Sl ) oRs %iéf/fm{ft\m IRToRTl %51 ANIEL - UhG
R M9 B {5{\ R Q% (L} 20° (1} RJC Dajq e=ol
"T\Q&'LL e " BT i-;-aa’BLQ TEEWAC)
SN "G |{ ¥ .:..%»aij LESICES
L 59'@} 65T BN TERNVE T, v
BRI A IR ENE | SO % 34
1 RN S EE BTt roaldiomEe=(]
‘ €¢ 4 N h\g' } 1% " SNIZRRMIONT pindemoONT
oe * 3 e eC $HEENY ABoLTTo
7T ?x\l ] 5% <3 ;,..m,g_%-'lazj SHAVEL LR ON T
T -—— ST | '/49444‘_% ; | E haxcﬁhm—n—?‘;—“
I <Ba 1 ('”-}TE, % L3 9h F AT e L ox et ] Sory Am sy mNIO L
‘I | l LG RS D iLET STINGI R wmiynsy
] ST =3 TLEL Ex L[] srr ViR WTBIE RN
+ T FERRA RS bl TEERRSATY RVES
R = LE IR ) t?_; DR 1-:_-;1:;:(3
ZEEE PR 1%l LETST e T '3‘“’*‘"'Mﬁ BB
ZEh % | Sem e RN Te 5T o5 e T __,__Mnoﬁ«’*s CEVORY IS,
5T SRR IR 21 2 e “3**\115.“2;\;’\ SNTEELVN
| BN 7 IP‘b'h o L D e e [ T "\nfﬁ{".ww CEYONTL L,
I ¢
S R Rl
s v ;'ﬂu,f\::w&z:ﬂ:é *oT gl 2 ! E )
CELRETE R (REWy \ﬂ“‘g T2y :w-n*u c:g;/w e DGL{’:&% “ay ﬂm‘f{wi «,\ 4\ .
g:;: i z‘;whéﬁ SOW veeE D c:;:i.;::,?w:«;sq A Ry S 'E‘V.Nv“s ) -
;_,NEV’\‘*R""\;_QW E:Zk:c: T E L /"\)\ [

- -

P

T RO B RLEq TS OE L7



<oies 1o B, L Hall S, 2, Linds
R A Mer s L. 3. Sosgust
2, ¥, 2ol - - - oy
i f:‘ :?j""‘e 2. . Xowalskd
Se e liBtcher Tst. Yo, =137
J- :{0 ?ﬂeene}'

Getaber 2k, 1880

i
|
|
|
I

G. . CAMPEELL -
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1 ’
P
L M/700 3olt Latch Mechardsm
:, |
Zveluation of thE prqpcsed Bolt Latch mechanism for M/T00 rifles indingtes
it will result|in s $3.00 increase in undt factory cost (full allocation
basis) in its first year (1982). TFor comparison pugposes, a 1582 M/TCC
"line RBafore” and three i ernative Tline After” results were developed
based om M/700 cost perzo ce xifu:;ing the Tirst six momiths of 1579,

These aliswmatives were: i

1. Adding of the Boll Lat ?Qxa.sm without adjusting prices.
I

2. Adding the Bolt Latch mee \sm\a.nd adjusting prices to maimtain
the percent pretsXx m e \\;&

3, 4dding the Boli Lateh techanism ﬂtﬁaﬁ‘"&‘d&uﬁt_ﬂg Triess, but
deleting the sling and swivels froml the BNLigrade to compensste for
the incressed cost. \

The resulis of these evaluations are smrﬂ.ze& in the attached tahle
which shows weighted gwverage unil pricds s;\ cosﬁ:s) gnd-—@retax ea.r::.ags and
L,ne oroject results. This data has bemn gw

wrice and cogst levels.

rbicipated 1

As shown in this table, Alternative ITT is the most attractive in % margia,
sarnings . and net rebirn on lrvestoment because it z s‘_‘,' ts in | a_net *edac«
+ion in costs and working capital requirements., tagg‘“;g" this
alternative i3 that ALDL and Classic grade ea.mi.ngs fected,
and the results shown depend on maictaining current

Altersative IT also results in ingressed earnings, , its npet retuwrm
cn jovestment is substantially lower because of sdditie \wor)sﬂ.ng“:;apit.u
requirements resulting Zrom increased costs aod sales, \\\’/ /

A1) alternatives reguire project a:cpenditms of sob ccnstme'r:f on snd -
$83 in operstions charges. Detsiled dats for the line beforw and sach

alternative gre atiached,
“/ ig

we L. Button, Superistendsnt

Py T. R. Andrews - —
TRA/ e
AT,
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1982 Line Afler

gy
1902 Alternative I ! Alternative TIL %:5
Line Without Alternabive TX WW?Lﬁli Deleted =
Before Price Adjustment With Price hdjustment. mﬁI}L»————J =
Retall Selling Price $ hiy.ef $ hxa.zh $ 1&9,.0 - 4 hii.28 <
Het Selling Price 220.5% 220.55 220,55
\v//
Factory Cost 158.05 161.05 161 Oy 155.89
Total Coat 183.75 186,62 [Mﬁ‘f??‘j’:} 181 .68
Pretax Esrninga - Undt 36.80 3393 . 37.51 38,87
Line $ 5,123 M $ b 723,«{4 5,221 M $ 5,410 M
4 of Het Selling 16.7% / 6.9 17.64
Project Hesults . ,f"]
[\ \ //f"f
Pretnx Barnings \ S //
N
Full Allocation nrx~—~——l\\~—— .. oM i 287 M
Tneremental 1 {3100 2234 275 M
HNet Earnings r? \M
i b
oo ,
Full Allecation | | - {$204m) 5aM i 150 M
Incremental l [ {31584 1L7H e m
Rel Return on Investment
Full Allocstion - Negative 8.64 202, 7%
Incremental - Negative 19.7% 187.04
fo.

£

47 ot
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REMiNGTﬂN ARMS COMPANY, INC.

ﬁ\ Xeo O, 3. Workman
1NTE ~OERARTMEMTAL CORBESPONDENCE i
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! Remingten P”ERS ¥. E, Martin
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“CONFINE YOUR LETTER TO ONE SUBIECT ONLYY ..

April 8, 1981

e i
To: T. Li Capelett]
A
from: T. Wi Bower <
/
Re: M/’fﬁ@—so“mck-* \Aanu*aﬁturincz Costs
i /’/

In October, 1980, Ind s‘gdafEngmeerina issued & report on the cost
of the M/700 8olt lock baseid aﬁ\a\PE & C estimate. Because of the seemingly
nigh cost to manufacture thi eat\;ré the Research Process Development Group
wasg asked 10 review. &.xhih]i 1 sh v:* a comparison of costs based on estimates
prepared by PE & C, Researchl, and e a2l hest case.

/,v-""‘\»‘ \

The major diffsrence between the R s/arch an}d PE & C estimate is the
labor cost to make the exira culs in the Riyg. PE & C estimatad two
special machines, the Research sestimate provides, for 1 machine, and, therefore,
less labor lnput. This §.21 diffsrence multiplied when labor variance,

industrial relations, and overhsad are a de@\}_c_aj}t/ E

The "best case” condition assumes that the pin hole in the Bolt Latch
can be moved 50 that the powder metal blank can be made to include the hole,
Thiz $.11 savings in the direct cost todrill the hole is acrai/n,m}{i\hed by
the various overhead accounts, /

Two other approaches are possible. If a high streng{h plasd.c could be
substituted for powder metal {n the Bolt latch, it may be possible to raduce
the total cost of the feature by an additional 5,20 below 4 "best Edse
Finally, the possibility of an investment ca st Bolt Plug ccb@d\bg)é%stlgated.
It would be necessary to elliminate all of the added cuts in t‘havayestment

cast blank, however, to show any significant savings. |
TWB:ws I
Pirearms Ressarch Division
Attach.

L .
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rid—tfaterial
1LATTT ‘
Datent Plunger

Detent Plunger Spr.
Detent Retaining Pin|

‘ S
|
Totap
Material Variance H2-2%)
Standard Labor R

Bolt Latch
Bolt Plug
Bolt Assembly

FPiring Pin Assembly

Final Assembly

Total

Labor Vartance {38.5%)}

Industrial Relations {(47.9%)

Misec., Direct Exp (3. 8%)

Depreciation {7.5% Capital)
Manufacturing Qverhead (10%}

Plant Cverhead {17.5%)

Exhibit 1
M/700_BOLT LOCK
MANUFACTURING COSTS
BEST
PESC R&D. CASE_
17 15 .15
.02 .02 02
.01 01 .01
01 01 01
21 .13 .18
‘ 03 .02 .02
| /"/,/
X2y 12 .01
| %6 17 17
203, .03 .03
&/,n*s \ .07 .07
O N .01 .01
SN
I //,_?\\ .40 29
25 | F W .15 11
43\ S .26 19
08 T .04 .03
.13 \ \\\J\) G7 07
.wi\ f{ e 09
mdt N 17
$2.28 s\l 47 $1.16

Price/Gun

™,

Q2
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Attached are~I.E, Worksheets destalling the cost of adding thi
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