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/ DON'T S}AY IT—WRITE IT
o R \WORKNAN L‘M
/ ‘}A B l : Phone
From —J.r. S‘ Loc !ioi MNa.
. [

Subjec! Date 5-16-80
There - is no-—reacoptrd. of a_policy.statement re fire control -
.design-go bmt Safety-file. I have requested
a search of the Ople i Committee minutes. If you have
any records of documentation, please advise,

B REMINGTOM ARMS CO,
RECEIVED
JPG:jl .
MAY 213 1ord
L ILION REREARCH DIVISION .
RO 778 STOP, LOOK, AND

] R
L] -
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REMINGTON ARMS COMPANY, INC. xc: RLA
gRéiéarch Department J.E
NN C.B
. \\
L )
Bridgeport,
May

E.F. BARRETT __J

POLICY £i&ECTION FOR RESEARCH PROGRAMS

BOLT ACTION FIRE CONTROL IMPROVEMENT

Partnoy

Preise 5
Wor%ﬂ%i////

Connecticut
16, 1380

1. Design the operatio e bolt lock to
independently from f the fire cont

2. Design the fire contrpl
operated, subject t (1),

- from the position o he S ty anis
. VN
3. Design the fire control mechanisms tp)\be

The subject resea are guided by the
guidelines. I? /éi?l

following policy

operate
rol.

o\ that the bolt can be
ahove, independently

m.

Tetro-
fitable.
Point two would allow the user to unload t un with the safety
mechanism in the "ON SAFE"™ position. t wou d also allow the

user to reload the gun with the safet
position.

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

in the "FIEE"

thions for

JPGlas:jl

REMINGTOM ARMS CO,
RECEIVED

Iy

f fﬁzi—f

MAaY 20 15ed

/

ILION RESEARCH DIVISION

AL 0016388
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"REMINGTON ARMS COMPANY, INC,
Resea*ch Depariment

\ cc:
T T S

J.P. McAndrews
N E. Sparre
T R.A. Partnoy
\ E.G. Larson
) T T.J. Sharpe
’ J.G. Williams
TO: R.L. HALL J.P. LINDE
C.B. WORKMAN J.S. MARTIN
R.B. SPERLING A A. HUGICK
E : '

W.E. LEE
FROM: g}?‘
SUBJECT: PRODUCT SAFETY MEETING - BOLT ACTION FIRE CONTROLS
. ) APRIL 23, 1975

{

This meet] was held to develop plans to conduct a
safety analysisﬁézfigia action /A£ire controls.

The following 1is|

mmary of the status reports
given by each Department

and their plans for further action.

RESEARCH

The investigati been largely confined
to the Model 600. An investigation 13so been made of the
M/788 and the M/580 series fire contfrols.i \Research has rcompleted
an analysis of the design of the M fire control and has -

1. Changed part dimensioning insure adequate

2. Specified hardening th can
to minimize wear between the detlents.,

3. Increased the length.of the safefty le

These modifications are being tested to evaldate tﬁgz;\ﬁjfectlvc—
ness and to insure there is no interaction wi e other aspects
of fire control performance.

}or a

y during

¥Sm.,
=

Research has concluded that the presen
J-position safety is inadequate and plans to begil
the second half of 1975 to develop a new safety me

MARKETING

Approximately 600 Model 600 rifles are expected tg“bv——'
returned to the Plant as the result of the special qualituy] gudits

AL 0016389
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Product Safety Meeting
. Belt Action Fire Controls
JjApril 23, 1975

i

/o

o \ Marketing will review the available information on all

;; boltiaquion rifles as it relates to the safety performance of

—  bol athon fire controls. This will include gunsmith reports,
arms Tepair data, parts usage, etc.

Page 2

PRODUCTION

v

Inspection of 147 Model 600 rifles returned for the
safety audit shpw the fpllowing.

1. S% ety cannot be "tricked" - 103

2. Sth;;:;ln be "tricked'" but movement of

shfety lever to full "safe' position
clears trigger connector and sear and

ghn will hoft] fir en moved to “off"
position ~f {40
3. Safety can p¢/ "€ricked"; trigger con-
nector remafin isengaged from sear
B when moved [t¢ "safe' position and gun
will fire when tke\ lever is moved to
"off" position -

safe\ condition
when safety lever is\i " position - 0
Production is rejecting guns which fa
categories. Indications are that i
factor that wear will not lead to
during the life of the gun.

the #2, #3 and #4
s an ample safety
f£4 situation

.A gauge is being developed that wil

permit checking
for sear 1lift at assembly.

Production is analyzing variations
internally manufactured parts and reviewing ¢
procedures and limits. A list of recommendations|/ for improving
quality performance will be developed and revieweHd by the ’
Product Safety Committee.

May 189, —
EFB/ab : .
4/25/75

AL 0016390
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L P LD

“CONFINE YOUR LETTER TO ONE SUBJECT ONLY”

Ilion, New York

May 7, 1975

ro: L W z.o1Es

FROM: J. |P. LINDE

SUBJECT: EVALBATION OF THE BOLT ACTION RIFLE SAFETY MECHANISMS
M/580s, 788, 500 and 700

This investigation was instituted wher a Model 600 was returned from Texas by
a customer who in the process oading his gun moved the safety lever from
the on safe to off safe position| (so\the bolt could be actuated} and the gun dis-
charged. Upon further investigafiom\of the incident it was determined that he
had pulled the trigger with the |safe in\tke on position. It was also determined
that some Model 600s could be| tricked pu the safety lever in an inter-
mediate position half way between on safe afe, pulling the trigger,
releasing the trigger, push the lever tc thel aff safé,bosrcion and the gun will
fire.

Model 600

The M/600 safety is a blocked sea e safety lever rotates
a cam under the sear, lifting the sear off its conta ct with the trigger-connector.
The trigger then can be pulled with no effect to the sear lor firing pin assembly.

In the guns in question it was found that they had inadequate f: on beth
the on safe and intermediate_ positions. The sear lift ig the ount\of clearance
generated between the trigger-connector and the sear, L The/l{fti vion of the

position. On the guns in question there was very lttle cl een the
sear and trigger-connector. Thus when the trigger was pull ei;in way
when the gun was on safe, the connector would not return w irigger. In
this case the safety cam is preventing the gun from firing, thu safetyj
is moved to the fire position the qun will discharge.

The {nitial production remedy was to swage the cam on the sa eLf—{-e#eL'
to provide greater lift on the sear. The greater lift provides a biggér clearamcen
between the tricger connector and sear whan the gun is in the on safe qondition|
The trigger can be pulled without any fear of the connector failing to refurn due
to inadeguate lift, The final inspectors, assemblers and customer reskdr pecple!
were reinstructed on what to look for. A test has been added at assembly to
checlt for the sear lift from the safety actuation by use of a shim stocXk.

AL 0016391
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The guns

trigger- TG

The holgs

W
I

Z. Leek
P. :inde -2-

vaticn of the Bolt Action Rifle Sefety Mechanisms - M/550, 738, 500 & 799

are being checked to give at least .008 inches min. lift between the
nnector surface and the sear. '

on the fire control housing on some of the samples tested were out of

control.’(;—g‘ﬁive action is being taken. :
Prcoosed Design aq& ; ocess Changes

Design —

1.

Process

The gafety levers have been redimensioned to give better
ma nu T ﬁeﬂtroliritical dimensions.,

The dimensions{an € safety lever cam were changed to
give greater lify the sear and maintain the lift longer

when the safetyl {s/inoyed from "on safe" to "oif safe”.

The fire contrelihousin ill be changed to be common
with the Model Z00. It‘\has arate side plates
which are riveted together, le“the 600 has a folded
assembly, The M/700 hougihg has'a heat trsated side
plate with the detent hole, ives more positive
safety. The folded assembly is eat treated and the
sitive,

The sear has to be alterad to elminate kh|potential inter-
ference with the rear housing assemblyi{pin.

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

eing built
fety lever
d to thg7

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.

|

L L

AL (016392
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,Ee W. E. Leek S7_75
[ /Y*om . 2. Linde -3~

yé\luauon of "*e 3olt Action Rifle Safety Mechanisms - M/380, 738, 500 & 709

i \ '_
“?Bﬁrol;am - M/600

he cumrent M/600 being manufactured with the swaged safety levers are
being tésted. They are shot with live ammunition at the start of the test to check
their fumc{u‘on. The amount of sear lift from the safety operation is measured
before t f the test as well as the iorce to put safe on and off, The guns
are being cycl safe of~safe off and cock and dry fire to 50,000 cycles
each. The sear lirt|is being measured every 5,000 cycles to determ:ne how wear
aifects the sear liftiover the life of the gun. The wear on the detent system,
trigger connector e'in?j——sear }surfaces also will be checked. The testis being
duplicated in a dry} and oiled (WD40) condition on the trigger mechardsm.

The testif.ug g| dp hcat or the redesigned fire control. From this
and the original testing it is b ng b{termined the minimum safe sear lift for new
guns. This report will be folld the test report.

Status of Design Change

The design has been Hetermi and all drawings have been completed.
Design test confirmation is under wavy. I wings have been submitted
to P.E. & C. for estdmating purposes and appropriate vendors contacted. As
soon as the design test is satisfactorily ¢ leted the drawings will be transmitted.

Proposed Future Plans - M/600 & 700

A design investigaton will be sta tel[r-lrme the feas:bility: 'of"::::::::::::
changing the safety design from a blocked searsyste a blocked &Hrinigss

system. The benefits of a three position safety also lare being investigated .\ 0.

The spring force on the detent system on the M/60 aries due to
the leaf spring design, which can vary the safety ope n rce. \Ipe design
will be reviewed to see If the system can be altered togivle [a more constant
operating force. '

Model 788 and 580 Serles

The problem came to light in February when the design was 2}
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 obtain a more
positive safety.

AL 0016393
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W.E. Leek

J.

5-7-75
Lince -4~

U

/ . . )
| == a\l\uation of the Bolt Acticn Rifie Safety Maechanisms - M/380, 783, 600 & 700

were mEL

items wer

hen the problem appeared all the parts involved in the safety mechanisn
ured to determine why there was insufficient sear lift. The following

The powder metal trigger was out of tolerance. Powder
Metal has been contacted.

Th

s{afety lever dimensioning did not tie the critical
ensions together,

The holes in the n‘ggﬂousing were not to locational
/

dimension. g
Corrective Action Taken to Maintdi oduction

- 1.

The triggers wete grou o provide more clearance when

the safety was cperated, m
The gaging technique was e lished to measure the sear

1ift with the safety operation ernthe gun is assembled.

All the assemblers were rein&structe
proper lift and can the gun b

n[what to look for --

Corrective Action Being Taken

1.

Correct the parts out of gage and establish ¢

A

eries and 788

or has been
w they ibn

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

Redimension safety levers for both the 580
to tie the critical surfaces together. The v
contacted on what surfaces are critical and
best be maintained, '

Process Englneering is designing a gage to measure the
sear lift from the safety lever operation to insure that the

fire control will have adeguate lift before it is assembilad
to the gun.

AL 0016394
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. A\Te: W, L. L2ex 5-7-73
. [ . - .. . _
p o, Trom: . 0. ince2 -3~
/ \ . .. ., .- - - . . . . - o P
/ Bvaluartion of the 3olt Action Rille SaZery Necharnisms - M/380, 752, 502 & 790

[

Correctivie Acticn Beinc Taken Continued

The assemblers will use a feeler gage to measurs sear lift
to make sure a minimum lift is maintained.

w

. Th ;if_g;y__l_eier hold down screw has been deleted. The
pin Tvilih_f_ha_Ltaining ring presently used in the pivot pin
will]b'e used instead of the screw, The alteration was made
after it was determined under some conditions the screw
coul\ back obt and bind the safety operation.

7. The L t in the bottom of the M/788 receiver for safety
levet clearange hds beefl Zltered in the proposed design
to eliminate any?ppte/ 1 interference with the safety
lever which could B}o the safety operation.

8. An inspection ho'| J&}l e added to the M/788 fre control
- housing so the sﬁr i n be visually checked.

Test Program - M/S80 Serles and 788

Production guns with ground trig
there will be no field problems with the pow
with usage. These guns are being tested |

re being tested to make sure
metal swiaces wearing down
the follpwing way.

!
1. The 580 Series are being shotN\g 0 kdunds and dry
cycled safe on - safe off to 400 cycles.

2. Another gun will be dry cycled to 50,000| safe o
cycles and 50,000 cock and fire cycles.

fe off

The new design {s being tested by swaging out arjd/recutting the safety
lever to the new dimension. The gun test will include;

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

~
.

1Y
10

One gun will be cycled to 50,000 safe on - safe off cycl
and 50,000 cock and dry fire cycles.

These tests will be repeated with the design changes as thaeylbecome
available,

AL 0016395
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,-'Eo\;\ W . E. Leek 5
T : J. P. Linde ~0-

uation of the Bolt Action Riile Safety Mechanisms ~ M/330, 738, 600 & 720

= amles mm e mm am M me hm e e e mm e ee = m e e e e e o e o am e v b e e o ol i e e e — — e ol

1. he 540 Series fire controis will be altered to reflect the changes

ade in the M/580 and 788 fire controls.
2. Ekf—s&a} W locked into as one backed out in testirg. This

is presentl titute pin and will be changed to a spirol pin as
soon as thd testing can be completed on the new pin. When the
solid pin backed—out after about 20,000 cycles it resulted 1in a fire
on safe ¢ The pin slipped out of one side of the housing,
letting th ear slip down. When the safiety was positioned to the
on safe position there was in quate lift, so if the trigger is pulled
it will be e hia/d/ the sear. When the safety is moved

to the fire position th V 11 discharge.

JPLinde:T

Ilion Research Division {—

LJ L

AL 0016396
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\DO NOT DISTRIBUTE

BOLT ACTION SAFETY SYSTZM ANALYSIS

;LLS report is a summaxry of the informadon accumulated in a design analysis

of the po current bolt actdon safery systems. The systems are listed as to how

they funcr¢n, with a descripdon of the design advantages and disadvantmges.

Blocked Trigger Sa.fé_tg
This safery|w the principle of employing a mechanical means to block

Jl;'h“efbmtion of the gger. The rigger is the only element in the wiggering mechanism
M
which is hlocked., This type of saJieWij/Zeen utilized extensively in huntng type
The M/1100} l( 0, and M/742 utlize this type of safery.

rifles and shotguns.

*The biocked trigger safety has thk following advanmges:

1.0perates even by 4 novice

L B
L. Icis easy to determine how-the. mi

shooter:.
Buetbe

n.oe g

i v :
e b
/K/ﬂyj_y bolt closed, or striker cocked or fired:on all

YA,
Y 5 %G
2 ﬁ which use the common fire com:rol such as thef

S S

be eitber in the open or locked posidon, The bolt loc

inhibits the operatdon of the safety if the bolt is in the open posid

AL 0016397
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Blocked %fm'gger Safetvy - Cont'd.

LA, In the common fire control, as used on the M/1100 and M/870, and
M/742, there is a connectng link berween the wwigger and sear.
I tfe design calls for a clearance between the link and sear engagement

mjd.a__ce which, when the trigger is pulled with the firearm in the

"On|Safe" positon, allows the trigger to move slightly takdng up the

tolerances and ¢
-
The trigger is 3

safety to be ach

I

in the safety block without moving the sear.
to retract when released which ajlows the

rdless of the positon of the sear,

N

L [

AL 0016399
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v

\ -3 -
\ 3

/Il )
2 \ The blocked trigger design does not lend itself to carget trizgers

/
/’/’_—\\\ @ a target trigger demands a minimum preplay or initial clearance

=N ERERAWART g v _
wor.cam the sear.clear,of the trigger.,

and a3 minimum engagement. If the trigger has a connecting Unk

the trigger would normally have preplay. If the trigger connects

o the sear the engagement cannot be decreased to arget

specifications as the safety tolerances and clearances are such as

the fiream]l Jn the "On Safe" position.

Rlocked Sear Safety [//

This type of safety functions having a mechanical means block the sear

his type of mechanism where the sear is’

00 system when the sear

is cammed free of the trigger the sear cams the iker adsembly, retracting the

firing pin slightly.

The blocked sear safety has the following advantageg: S
1. s The ‘systémican be used.successfully with either a| hunting rifle or

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

blocked trigger safety,

2. The system blocks the striker, camming it rearward slightly. ‘

3. The safety can be operated wi‘.ch the bolt in the open position cLin a1
the closed and cocked position,

o of 20



-o- Rev, 9-0-77

BLIIJQA\eC' Striker Svstem

/f
/ The system is actuated by camming the striker rearward with a mechanism

|

/'l?ca4ed on the bolt plug. The M/70 Winchester utilizes this type of system.

L

1. Cdn| be designed as a two or three position safety syste‘m.

ntages of blocked strixer system: o T

2. T type of safety holds or retains the last link in the firing mechanism.

possibly be an advantage under drop test curcumstances and

for advertisin appeal.

Disadvantage blocked striker system:

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

2. The system i

raxjce se ve as the mechanism parameters are
determined by the sear posditignhlocated in the receiver assemby.‘.y and the
camming mechanism locag the bolt assembly.

3. - The mechanism can only be a

To load the rifie with thel

the rifle., If one shot ls fired and the

the bolt must be locked in the fire p

odition bk
4, If the hunter fidgets with his rifle, sque z

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

on the trigger housing, stock, trigger guard, or éxcessd drx lubrication

and cause the rifle to fire when the safe {s movedito Afe" position.

SAYETY LEVER LOCATION

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

—

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

operate when the bolt 1s in the rear 6pen position, If the hunter carriec hi with

his hand around the grip he could inadvertently reposition the safety without rea li:!ring

.
it, with the safety positioned on the top tang.

AL 0016402
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/ \

//
/‘ The safety operation should not be noisy such that {ts operation will
/ . .
! //;;\e ff game animals.
LA
fia clearance or interference is required in the mechanism it should be
in a plac ﬁvhere it can be readily inspected and understood by the people servicing

the fireab

With the saf e "On Safe" position the rifle should tolerate a

30 d 1l on thg trt thout .
pound pull on the triggerwi firing

The safety |mechanism should be able to withstand a drop test without

repositioning itself plf_les.

The safety should allow pie (ifle to be loaded and unloaded with the

mg\X new shooter. 'What does the
The motion required on a three position

safety to go from the fire to the middle position

safety in the "On Safe" position.

Three position safetiesldan be

center or middle position mean? 1/2 safe.
same 2as the total motion in a
two position safety to obtain an equivalent m\al/oa)l zmqvantage. The motion
required on the three position safety from the second toithird position must be

It A4S easder to develop

substantial to allow for a positive central detent positiqnl

and manufacture a two position detent system which goestr stop to stop than it

is to develop a three position system where the mechanism fs\suppos 7 to stop in

an intermediate position.
' -

People who own three position safeties leave them in the intermediate

position so they can operate them quicker.

AL 0016404
200f %0



It lock is important to insure proper function of a bolt action rifle.
The bolt lock holds the bolt in the ready position to insure that the protruding
bolt doesnpt catch on some object and partially unlock the action. If the action
secomes nlocked the rifle will not fire when the trigger {s pulled as

the firlng pin head w};ﬁ bottom on the cam surface on the bolt before the tip can

impinge on the shell jprimer. | To insure the rifle {s ready to fire, particularly when

hunting dangerous gajme, it is important to incorporate a bolt lock into a bolt action

| it can unlock the rifle, unloading the

rifle. If the bolt catc;es on an &7

action.

;_' L._.

AL 0016405
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_Tolerances’

B FIRE CONTROL DESIGN CONSIDERATIONS
- BOLT ACTION RIFLES -

January 19, 1977

Fire Controls e many interacting parts., And their function requires minimum
part movement. Because of this, tolerance buildup is the key problem in designing
Fire Conols £5T mdss producton. This tolerance buildup problem can be solved

in a variery of ways:

—

or filing,

- Have several parts sizgg in idventory for a selectdve fit,

Adjust to‘era_nce buildup out by screw adjustment, bending, swaging,

- Eliminate the tolerance pdildup by performing a manufacturing operation

during final assembly. iRgtance, a critcal hole could be drilled
during assembly using bly up to that point as a fixture.
- - Design parts which canmove a even more to take up tolerance

H

buildups.

- Parts whose functon is not critical t

Safetes

mﬁ"ggerﬂsafetym.

can be toleranced statistically.

This Safety blocks the movement of the Trigger. THe Tn@i
e Saiery

blocks the movement of the Sear which blocks the Fi@ng iny.

__‘_15 dlsengaged t,be Tngger may be pu_Ued to ﬁre the 1 )
the rifle.

This type of Safety will not work on a target type Trigger

engagement might be adjusted too fine for the tolerances in the
Then the rifle could be shot with the Safety on,

L]
AJ. 0016406

Remington Arras Company., Inc.
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/ /‘Fn‘e \COntrol Design Consideradons

/ ’/_P\\ Bolt Acton Rifles -3 - fanuary 19, 1977
[ L] '

Safety Det‘e:ts - Contd,

to CJance the "feel" of the Safety. The "contact” angle is the angle of the surface
that|th Lever has to work against to retract the detent. It is defined by
1/2 eq angle of ajconical detent head. It can also be defined by the
rangent angle wTeI e a ball detent conracts the hole it is sirdng in.

|
[ have successﬁ#i?cesc@ detents with conical heads whose included angle was 60°

{contact angle of 80~). I found that these detents should be supported at both sides
of the Fire Confrol Housing to eliminate binding.
S

The contact ang dn'l;l be e;n the "on" and "off" posidons. This is done
by having two different size detenf’les with a ball detent or a conical detent with
a hemispherical dp.

T gger
—_— L]

The Trigger should have the following ¢

- Balanced so thar it cannot be jarT
- Pull 3 - 5# or adjustable 1 - 5# riggers

- Sear engagement adjustable for mrge
= Over mavel minimum or adjustable for target es

- An opdonal 3~bar system can be designed for targe es to %im‘mize
Trigger movement.

- Engagement with Trigger - ,013" Min, (exceprt for target rifles) ]
- Engagement with Cocking Plece - .010" Min. (worst tolerance conditdn

AL 0016408
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,./ ire Control Design Considerations

/,' ! \ E«ﬁt Acdon Rifles -4 - January 19, 1977

Bolt Relpase

—

The'Bolt-Relea

tdmes be operated by the Safery.

On some rifles|the Sear can also serve as a bolt gtop.

Fire Control Mounting

The Fire Contr str?ngly /fgbed to the Receiver, This joint should not

yield when Fire Control parth are g changed while the Fire Contro! is artached
to the Receiver.

Critical Dimensions

ensions have to be checked.

They should be checked by drawing and/o n to ensure safe operaton

under all tolerance condidons:

Sear-Cocking Plece engagement

MaE . Tl
- Sear Lift (on sear lift type safé

mifimum

* Be sure to include sear romtdon allowed by seaxy pivot pin fit!
This bappens {f the Sear is lifted from the side 8o that it can
become cocked. '

N

i )

E. ]. YOUNG/nl ] B
Ilion Research Division
Manual Firearms Design

L L]

AL 0016409
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™ Y/s/77
PN
/ M/800 FIRE CONTROL
gay
//' / \ \In January 1975 R&D was advised of a problem existing with the M/600 Fire Control.

[/ InitiaLihver_J ation of the fire control and components showed several out of telerance conditions

exdsting, The parts found to be out of telerance are:

S SAFETY CAM — Safety cam surfacs.

@9 dim. and connector contact area

341 7 .346 dim F max.

TRIGGER - Pivo
991/.973

igger

. was found to be out of position over max.

TRIGGER CONNECTOR - Thi

[7)

as found to have a blow in the long leq of the part,

TRIGGER HOUSING — The followi &es were found out of position ~
Safety Pivot hole .649 / .65
Safety Detent Holes
Trigger Pivot holes 839/ .841 & 1.239 f 1\241

Holes were out of position also had variations sige to side.

Correction of thess tolerance conditions was eadily acco of the four parts are made here.

SEAR SAFETY CAM - Is manufactured by Hi—Densa, [t wad f m:?w;rcising
mors cars in pressing and sintering this part could bs madp }o dmwl{‘is

tolerancs,

art )Drought

MPE(@ operator.

TRIGGER. CONNECTOR -~ Manufactured cutside — this part was brought back intb
tolerance by having the vendor make alteration on die. )

Jo Ll

AL 0016410

TRIGGER — Also mada by Hi—Denss with final maching by Rem.

back into tolerance by minor alteration of fixturing and reinstruct
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/R_;W\GTDN ARMS COMPANY, INC.

//a; DEPARTMENTAL CORRESPFONDENCE
] €
L/ _pETERS'

§ ' P

"“"CONFINE JUR LETTER TO ONE SUBJECT ONLY”

?ESEARCH MEETING

—_— November 1, 1978

UBTECT: BOLT ACTION FIRE CONTROL

A meeting was held on the abo

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

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

wiAn-explanation of the M/600 recall progra by .Clark. Workman,

‘The present fire control was discussed usi m|to explain its operation.

The various safeties, their positions on rifles and how|they operated (what they
blocked) were discussed. This included competitive mpdels., scussion

then proceeded to what our future thinking should be or qur conthols. Is our
present system satisfactory? Can we make a better s

The outcome of the ensuing discussion produced the followi s.a start

:for. looking at futiire designs: e o A
1. The mechanical lock type "ON SAFE" - "OFF SAFL" safe ontro m
should be retained.

ri_fle will fire {mmediately when trigger is pulleLl

AL 0016418
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tez.CreTman ST 20warg
TR Do 3. Mermin 2.Nasvaany
e . I.). Young LN 5_;(;:\;(3'
/ REMI \GTUH ARMS COMPANY. INC. D.I.5ullis DL lewes
! /"‘""“\“TE‘P-QUANT»«(NTAL COMACIFOMNOLNCE G2, Bailey
P ) £.2. Marun
! [ Remiggtes ) DETERS
| TP
|
TCONFINEYOUR LETTER TO ONE SUBIECT ONLY”
] RESEARCH MTETING
i
::] November 7, 1978
Lmzc::i _BOLT ACTION FIRE CONTROL
N ’
QOkhkservaticons
L] : '
1. "Can” or "Must" condition on unloadine-a xifle in "ON SAFE”
position. Ma jority feel a2 "Must'. )
2 Urload magazine box without cyclin
3. Gun must be safe when unloaded ¢
Turther Criteria
1. " Bolt handle must be locked down with round cha miber. on.
2. R!fle must be unloaded with safe on,
3. Trigger feel safely aéjustable by customer,
w
JW Brooks:T- -
_Mznual Firearms Design
Ilon Research Divislon LJ
AL 0016420
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., \REMINGTON ARMS COMPANY, INC. c: J.
Research Department E.
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A
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P. McAndrews
G. Larson

Bridgeport, Connecticut
November 16, #1978

The following'design-r
for bolt action rifles

4 1.

Ng

i i

s

field. Comple
December.

. point the best solution

C.B

M.H

J.P

H.D

e A gauge is
is expected
in the
for mid-

ed to——eheck sear lift. The gauge
%aive d simple enough to be usad
rion/of a prototype gauge is scheduled

ments for a new fire control
entatively established -

Eliminate. the : At this
pears to be adding
fety \chm mechanism.
tgger from moving in
ing the ''fail to

s

a trigger block. to:the
This would prevent the tr:
the "safe' position - el

riﬁet? possibility.

SIL i AL e T

The new fire control sh e[jofittable.

A bolfrlock arrangement should be|pgrovided.
At this point a locking device sepdrate from :he
fire control appears most desirab

Adjustment for the trigger pull fgorce /shiould Qp
provided for the user. Access to el ddjustment
should not require stock removal. O r adjustments -
sear-connector engagement - should be liminajjd.

Marketing will conduct consumer tests of the (1
fire control designs now in hand during December
and January. These include a three position ang
a two position safety with an external bolt lock!
A sample with the present fire control with the
bolt lock removed will be included.

S AL 0016421
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e M.H. Walker
the "safety

f/jéum

EFBarrett:jl

1

80.

ism,

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

1979.

3. Comsideration will be given to introducing the
L;::::g?w design in a limited quanticy of restyled

i1l prepare a letter with his views on renaming

-

L )

AL 0016422
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Retail Selling Price
Het Selling Price
Factory Cost

Total Cost

Pretax Earnings - Unit
Line

% of Net Selling

Project Results

Pretax Eernings

Full Allocetion
Incremental

Net Earnings

Full Allocation
Incremental

]

1982 Line After . [

_J

1982
Line
BefQEE

$ h11.28
220.55
158.05
183.75

36.80
$ 5,123 M

16.7%

Alternative I

Alternatiive IIT
tHth8itngDeXet

Net Retwurn on Investggh

Full Allocation

Incllum_ntul

Without Alternative IT
Price Adjustment With Price Adjustment = om
$ L1.28 $ U 9 $ b11.28
220.55 22494 220.55
161.05 161.05 155.89
181.68
38.87
$ 5,410 M
17.6%
I _______(ZhdoMg g 98M i 287 M
($310M 2234 275 M
(izolmg i 52M 150 M
($150H $117M bl M
Negative 8.6% 202.7%
Negative 19.74 187.0% -
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J. 4. Sweeney

October 2L, 1880

. M/700 Bolt Latch Mechanism
Svaluvation of t ”_‘mv“oc')ied 30l Latch mechanism for M/700 rifles indicates
it Wil resu.ltit a $3.00 i_:lcrmsc in wnit factory cost (full allocation
basis) in its ikst year (2982). For compsrison purposes, a 1982 M/7C0
"line Before" hnd three fermative Jline After" results wers developed
based on M/7OO cost perfor : the f£irst six months of 197G.
These. alternatives were:

1. Adding of the Bolt Lat ism without adjusting prices.

2. Adding the Bolt Latch
the percent pretax

and adjusting prices to maintain

3. Adding the Bolt Latch mechanism witmigzzggihsting srices, but
deleting the sling and swivels e BIOL adztocompe.nsatc;.o-
the increased cost,

The results of these evealuations are summariz attached table
wnich shows weighted average unit orices ax earmings and
the project results. This data has ticipated 1982
price and cost levels.

As shown in this table, Alternative IIT is the mostia
earnings, and net return on investment because it res
“ion in costs and working capltal requrements. Ond
slternastive 13 that AL and Classic grade earnirgs o
and the results shown depend on majmtaining current

ractive in % margin,

t2 in net reduc-
an enof this
ely fected,

mx, -

Alternative IT also results in increased earnings,
on investment is substantially lower because of additic
requiremants resulting Zrom increased costs end sales.

ALl alternatives recuire project expenditures of $24 con on snd
$83M in opergticons charges, Deteiled data for <he line before and each

alternstive are attached.

. C, Hutton, Superiztendent
IRDUSTRIAL EIGOEEZRTNG SECTION

Yy T. R. Andrevs L
TRA/ /e

AL (016430
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1982 Line After

Alternative I
Without
Price Adjustment

Alternative II
With Price Adjustment

Alternative III

Hltg:iiim~BDL-————j‘

$ LY 28

220.55

1982
Line
Before
Retnil Salling Price $ ka2
Het Selling Price 220.55
Factory Cost 158.05
Total Cost 183.75
Pretax Esrnings - Unit 36.80
Line $ 5,123 M
% of Net Selling 16.7%
Project Results
_Pretax Earnings
Full Allocation Eif__
Incremental

Net Earnings

Full Allocstion -
Incremental J

Net Return on Investment

Full Allocation —_—
Incremental .

(o]

Negative
Negative

2234

i 287 M
275 M

187.0%
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Rﬁk GTON ARMS COMPANY, INC.

xc: C. 8. ‘AMorkman
1/ L IRTER.OEPARTMENTAL CORRESPONDENCE . ~ N
S J. S. Martin
_r’ / ’
fRE £ PETERS F. E. Martin
L] oy || A E. R. Owens
Y"CONFINE YOUR LETTER TO ONE SUBJECT ONLY'
April 8, 1981
1
To: T. ;._Capeletti ’é
From: LW Bower
4
Re: M/V0 cl—r Manufacturing Costs
S R

of the M/700 Bolt Lock based gMa\PE & C estimate. Because of the seemingly

. the Research Process Development Group
was asked to review. Exhikitl 1 sh a comparison of costs based on estimates
prepared by PE & C, Resear al best case.

The major difference between the Research PE & C estimate is the
labor cost to make the extra cuts in the PE & C estimated two
speclal machines, the Research estimate pro for 1 machine, and, therefore,
less labor input. This $.21 difference multipled when labor variance,
industrial relations, and overhead are added to

The "best case" condition assumes that the pin hole in the Bolt Latch
can be moved so that the powder metal blank can be made to Include the hole,
This $.11 savings in the direct cost todrill the hole ts| agal plied by
the various overhead accounts. ﬂ

Two other approaches are possible., If a high strengthjplastic could be
substituted for powder metal In the Bolt latch, it may be \possible to reduce
the total cost of the feature by an additional $.20 below

se",
Finally, the possibility of an investment cast Bolt Plug colld be estigated.
It would be necessary to ellminate all of the added cuts int stment
cast blank, however, to show any significant savings. ﬂ
TWB:ws
Firearms Research Division
Attach.

L
AL D016438
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;AN
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// \ Exhibit 1
/ \
"/
; /’——\l » M/700 BOLT LOCK

/
|

MANUTFACTURING COSTS

BEST
PE&C R&D CASE
Standmml :
l .17 .15 .15
Detent Plum{;&ilr .02 .02 .02
Cetent Plungar Spr. 01 .01 .01
Detent Reta niﬁg Pin .01 .01 _.01
Tota .19
Material Varianc .02
Standard Lahor
Bolt Latch .01
Bolt Plug | .17
Bolt Assembly . ! .03
Firing Pin Assembly A . .07
Final Assembly P . _ .01
Total B .29
Labor Variance (38.6%) J11
Industrial Relations (47.9%) .19
Misc. Direct Exp (3.8%) .03
Depreciation (7.5% Capital) .07
Manufacturing Overhead (10%) .09
Plant Overhead (17.5%) .17
Price/Gun $2.28 $|1L47 $1.16
\
.
-
J
N AL 0016439

SLQ DF %O




DON'T SAY IT—-WRITE IT

Date _J__Z/“z;il‘gi'._ﬁ_

BOLT LATCH MECHANISM -~ Costs

Attached
feature,

please contact me.

GDC: js
dttach,

s detailing the cost of adding this

are I.EL

If you

X
a Vv

lons or wish to discuss this further,

—

L

“SAFETY RULES ARE PERFECT TOOLS”

T —
L LJ
AL 0016440
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