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. May 7, 197 S 

TO: W. E, I..EI:K 

FROM: J, .p, LINDE 

SUBJECT: EVALUJ\T!ON OF THE BOLT ACTION RIFLE SAFETY MECP...Al\:IS~,:S 
M_/5 80s r 7 88 I 600 cind 700 --------"'--

~~ati.OJb:\!'~~ti.t~.when .aNMotlt!l115"00·wa·steturrred:rfrom· rexa sc. :,y.,. 
9:·:CUs.t-0raez:~who~e.process-of unloading' his--:-gurr-moved·,t he,-saietr"le.v.er:"'fro;n.,. 
.the;pn.,-sa ie'-,to .;;of;f:;sa f a:p0.sil:ion--.{~_o ,.tbe.-. .P.QJ t .. c oufoi. &.~ .§ .9J u a tedh:a no,, fo e:-qun;;.GJ.s ... ~ 

· '-'i=.1}?.rg~q_~ Upon further investigl:!tion of the incident it was determined th~t he 
had pulled the trigger with the safe in the on position . ..ft--wa.s.xils:G:d..ete1rni11~ 
that-90me=lvlode-t<-6l.H1saC:OU-lr.l~rJ.ck,e.d.l:iy~+t-ti-ng~~M~~·er-fon3p_jnter­
rtied1tif"c"'p-6S1t1~~'f"'.\l'Cl)t~Ch:S.iifP..a .. •d.~ff~~~ tl1•..!'"'tt:-i"9ge.r,. 

• re lea:s:i mr:t:hei-trigger-]"--pu~..:t~e.l;l.eLc~~-o.sl1:1~'d"'fife'-'gu-R~~ 
Afjf~· .. 

Model 600 

The M/600 safety is a blocked soar design. The safety lever rotates 
a cam under the sear, lifting the sear off its contact with the trigger-connector. 
The trigger then can be pulled with. no effect to the sear or firing pin a ssern~iy. 

,Jn ... the~unsJ.11 .. .Q.u.estien...Lt..~s:rfound·that--t:hey..:had~inadequat~eardH~<en~-both"" 
•. the-~<>n<··~Hr!e-am:i~nterm-edfcte-"})ositions' The sear lift i ~ the a mount of c lea ra :'.Ce 

generated between the trigger-connector and the sear. The liiting action of Le 
cam on the safety- Jever takes place when the safety lever is rotated to the on saie 
posit 1 on. · oo()rr-t-he~OM'.::1.n.-quest i 00 • .t h er..e..JY..a.~...ew.~'4ittJ.~-!ed1"eP.C-e..0~~ 
'Sear.::.a.mi:trigge~.t15iifiector't' ..... Tnu-s-.-1hen-.the--trigge.i:0~~u-lled·"'1~erti:!4~v.a.y-
~ hen·-t:h e··~n~va"'S''O n-.:s;a1eT-t-he"'CUnn·e-ctor!\vo u ki"'f-lot..,,.-r-etu r n.-t\l.l.t.h . ..th e..,triqg ei;; .. ~~. 
this case•the.--sa:fu"ty . .:.canr:is=preventlng the·qun•fr.om.:.fi.ting"'.;";-,thus when:J:~.:.:.~<!,fi;.ty.;.,~­
Js='"mo.ved:to_the.Jire position·the gun·wiU"dischurge. -·-· - --

. The lnitic:il production remedy was to swage the cam on the safety le';~r 
to provide greater lift on the sear. The greater lift ~rovi'.'.lcs a bigger clcarar.ca 
between the tri\jger conn~ctor '1 nd se~r when the gun is in the on safe cor.ditic~·. 
The t'ri99cr c<.in be puilcd without ~:1'/ fe.:ir of th~ conn0ctor f;~iJing to rctt:rn C::.:~ 
to inudcquate li!'t. The fin-.11 in:::pcstors, a:::s~:n~lcrs ur.cl cus~oi;~e.- rqi;:i:r ;-~..:-~!e: 
were relnstructcd on '.·:h.::it to Joo~ for. I\ test hus been ack.l~d at .:issem!:ily to 

" 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

R2506069 
BARBER - PRESALE R 0105081 



• , ' , ARBER - P 105082 

• 

•• 

·' 
To: W.E. Leck 5-7-:75 
From: J. P. Linde -2-
Evu.luation of the Bolt Action Rifle Dufety M°'chanizms - M/SBD, 788, 600 & 700 

-----------------------------------------------------

The guns cire being checked to give at least .ooa inchc::s mln. li!t between the 
trigger-connector sur'.:icc and the sear, 

The holes on the fire control housing on sorne of the samples tested were out of 
control. Corrective ciction is being tuken. 

Proposed Desian a!ld Proces!; Chcinaes 

. . 

De sign 

2. 

3. 

The safety levers huve been redimensioned to give better 
manufacturing control of critical dimensions, 

The dimensions on the safety lever cam were changed to 
give greater lift on the sear and ma"inta in the lift longer 
when the safety is moved from "on safe 11 to "off safe". 

The fire control housing will be changed to be common· 
with the Model 70C. It has two sE!parate side platas 
which are riveted tog et.her, while the 600 has a folded 
assembly. The M/700 housing has a heat treuted side 
plate with the detent hole. which gives more positive 
safety. The folded assembly is not heat treated and the 
detent holes wear and become less positive, 

4. The sear has to be altered fa eliminate a potential inter­
ference with the rear housing assembly pin. 

Process 

1. 

2. 

-
A production gage has been designed and is being b~ilt 
\Vhich will measure the sear lift due to the safety lever 
operation before the fire controls ere :issembled to the 
gun. 

An inspection hole has been added to the new design 
safety 1ever so the cam form and its position on the 

. ·safety lever can be readily inspected in purchase ptlr!s 
Jnspection. 

... 
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. To: w. E. Leck 
ffom:. · J. P. Uncle 
Evalu~tion of the [Jolt Action Rifle Sufcty Mechanisms 

5-7-75 
-3-

- M/580, 70!3, 600 & 700 

-----------------------------------------------------
( 
~ 

Test Program - M/600 

The current M/600 being manufactured with the swagcd safety levers arc 
being tested. They ore shot with live ammunition at the start of the test to check 
their function. ·The amount of senr lift from the safety opera ti on is measured 
before the stc:irt of the test as well as the force to put sD.fc on nnd off. The guns 
are being dry cycled safe ori-safe off and cock ilnd dry fire to 50, 000 cycles 
each. The sear 11ft is being measured every 5, 000 cycles ta determine how wear 
affects the sear lift .:iver the life of the gun. The wear on the de tent system, 
trigger connector and scar surfaces also will be checked, 'rhe test is being 
duplicated in n dry and oiled (WD40) condition on the trigger mechanism. 

The testing will be duplicated for the redesigned fire control. From this 
and the origimil testing it is being determined the minimum safe sear lift for new 
guns. This report will be followed by the test report. 

Status of Besiqn Change 

The design has been determined and all drawings have been completed • 
Design test confirmation is under \•1ay. The new drawings ha\·e been submitted 
to P.E. & c. for estimating purposes and the appropriate vendors contacted. As 
soon as the design test is satisfactorily completed the drawings will be transmitted 

- . 

A design investigation will be st3rted to determine the feasibility of 
changing the safety design from a blocked· sear system to a blocf~ed firing pin 
system. ·ne MBern~ta-:J1r·i~t"i5~.sitl~:Tira~~y~~I~a;rre·JE~ng~rt.'tes~tr9a:!e~7j .... ~-~~-; '· ·' ~·...:....- ·.•.·•·J .. ~«1brt&~' ·r ... 

-
The spring force on the detent system on the M/600 & 700 varies due to 

the leaf spring design, which can vary the safety operating force. The design 
will be reviGwed to see if the system can. be altered to give a more constant 
operating force. - f 

Model 788 and 580 Series · 

• The problem came to light in F8bruary when the design was c,,ant:;!:d from 
a blocked trigger system to a blocked sear system similar to the 600 and 700 
design. This design change was instituted to stand::irdize parts in these guns 
with the 540 Series, to eliminate a high scrap operation, and to obtuin a more 
positive safety, 

\ . 
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To: w. E. Leck 5-7-7.S 
From: J. P. Linclc -'1-
Evaluution of the 8:)1t /\ction Rifle Sufcty Mechanisms - M/SIJO', 788, GOO{. 700 

-----------------------------------------------------

Model 780 and 580 Series Continued 

When the problem appeared all the parts involved in the scifoty r.iechcnism 
were measured to determine why there was insufficient sear lift. The follo·:;ing 
items were found: 

1. The powder meta 1 trigger was out of tolerance. Powder 
Metal hcis been contacted. 

2. The safety lever dimensioning did not tie the critical 
dimensions togethar, 

3. The holes in the trigger housing were not to locational 
dimension. 

Corrective Action Taken to Ma lntain Production 

l. 

2. 

The triggers were ground to :.>rovide more clearance when 
the safety was operated. · 

The gaging technique was established to m~c.sure the sear . 
lift with the safety operution when the gun is ussembled. 

· 3. All the assemblers were reinstructed on what to look for -­
proper Jift and can the gun 9e tricked~ 

Corrective Action Being Taken 

' . 

.. 
1. · Correct the parts out of gage and establish controls. 

2. · Redimen::;ion safety levers for both the 580 Series and 788 
to tie the critical surfac!:ls together, The vendor has been 
contacted on what surfaces are critical and how they can 
best be maintained. 

3. 

4. 

The dimensions Oi1 the s2fety lever were altered to give 
greater lift to insure in all tolernnce conditions there is 

.adequate li!t with an allcwancc for wear . 

Process Enginec:ring is designing c:i gage to m~usure the 
sear lift from t~~ sa fi:!t'/ h~ve:- oper<1 t.ion to insu:c thot the 
fire co:'\trol will h.:ive ad!:?qt!:l ta lift before it is u sser.ib!cd 
to the gun • 
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To; W, I:. Lee]· S-7-75 
trorri~ · J. P.· Llr:dc:: -5:-
Evuluation of the Oolt /\ct ion Rifle Safety Mechunisrns - M/580, 780, GOO & 700 

-----------------------------------------------------

Corrective /lctlon 13elnG TilY-cn Continued 

S. The nsscmblers will use il feeler ga.qe to mcl3surn scur lift 
to rnc:ikc ::;urn a minimum lift is muintained. 

6. The safety lever hold down screw has be8n deleted. The 
pin with the retaining ring presently used in the pivot pin 
will be used instead of the screw. The alteration was made 
after it was determined under some ccndition s the screw 
could back out and bind the safoty operation. 

7, The cut i:i the bottom of the fyl/788 re.cciver for srifoty 
lever clearance has been altered in the proposed design 
to eliminate any potential interference with the snfety 
lever which could block the· safoty operation. 

8. .An inspection hole will be added to the M/788 fire control 
housing so the sear lift can be visually checked. 

Test Proorc:im - M/580 Series and 788 

Production guns with ground triggers are being tested to mc:ike sure 
there will be no fiC!ld problems with the powder metal su~faces wearing down 
with usage. These guns are being tested in the following way. 

1. The 580 Series ere being shot to 20,000 rounds.and dry 
cycled safo on - safe off to· 400 cycles. 

2. ..;nother gun will be dry cycled to 50, 0 0 0 safe on - safe off 
cycles and SO, 000 cock and fire cycles. . ~ 

The new design is being tested by swaging out and rec~tting the safety 
lever to the new-aimension. The gun test will include; 

1. One gun wiH be shot 2,000 times, with SOO Slife on - scife off 
cycles, the sear lift being measured every 500 rounds as well 
as the safe on - safe off actuation load. · 

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

• ' · These tests will be repeated \Vith the design chungcs as they become 
available. 

-· 
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JO: 1·• •• l.C..t.:1; S-7-75 
rrcm: J. p. Linr -6-
i~ir!u:;uon of the Bolt fiction Rifle Sufcty Mechanisms - M/580, 788, 600'&. 700 

-----------------------------------------------------
Future Prociram 

1. The 510 Serie.:; fire controls will be altc:rcd to reflect the changes 
made in the M/SDO and 788 fire controls. 

2. The seur pin vJilJ be looked into as one bacl~ed out in testing. This 
1~ presently a substitute pin and will bt:! ch<inc;ed to a spiral pin as 
soon <is the testing cc::in be completed on the new pin. When the 
solid pin backed out aitcr ubout 20 ,000 cycles it resulted in a fire 
on safo condition. The pin slipped out of on~ side of the houshg, 
letting the sear slip down. When the s~fety was positioned to -the 
on safe position there was inudequate lift'· so if the trigger is pulled 
it will become trapped ahead of the sear. When the safety is moved 
to the fim position the gun will discharge . 

.· .-

JPLlnde:T 
Ilion Research Division 

I ' 
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