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1 NEW DEVELORMENT

AUTONATIC, PUMP AND LEVER CENTER FIRE RIFLES

Vi

A new line of automakics pump and lever center fire rifles-

must be superior to the ﬁkes ly new BRR. 7This superiocrity can

and must be achieved in lsevers i.e. {in importance)

(1) @) . (3) N, (8)
strength, appearance, functicnal formance, endurance,
{5} - . {8) {7} {8}
weight reduction, handling, trigger lrence, recoil reduction,
{9} |
elegance in magazxne des1gn, insertion = rémoval from the
' {10} '

receiver, and accuracy.

Of these items, strength is the most im

this reguirement determines to a great exten

appearance limitations.

It is believed thet the future of consumabl
caseless cartridge is beset with enough development
2 new rifle to accommodste this’ammunition would seriously dflay
development of 2 new center fire zuto rifle utilizing standard

ammunition. Based on this premise, it is proposed to procded in
N 1
. |
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UTOMATIC, FUMP AND LEVER CENTER FIRE RIFLES §-22-68

.’/ \
‘ \

Z{f *%E development of a new design utilizing the standard caesed
{ ~ .

ammuririon.
IL is most desirable and mandatory, I believe, that all

auto jsystem designs of the future should be designed first to

withstar JrEncE=wise the rigors of full sutomatic fire.

Using this teghpique of testing provides the design the ultimate
exposure to fun and endurance weaknesses. Therefore,

the designs shoul imed in this direction. In using this

spproach, although secon ix nature, adaptability to ﬁilitary
use ¢ould be considered, jﬁ<fﬁ

Strength of the locked casikd system must nearly approach

wtem. Evaluation of

 §r equal that of the w700 . bolt agt‘
investigations-gf numercus other dasy dgﬁelmpments reveals
that added strength'can be obtained by In vemerit in exfractor
desién. We have explored this.are s!and have in a

sénse set a policy of arms design; i.e. tﬁe dehter fire actions

must support the cartridge case without rupturé und

conceivable pressure load.

The multiple lug rotary lock system it appedrs must be

used to keep the rifle within weight and size lim

~ . - The M/742-760 bolt lock is ideally suited for & strong lighfE] ]

weight rifle, but has a built in weskness in the extractor

design and the imbalance of the bolt support in the barrel

extension, Lack of support of the bottom of the bolt by the

b b
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extension prevents the multiple lugs being utilized to their
Zj/mawﬁ&h&lr%t in shear and bearing. Full support of all lugs is
-mand ry. However, this presents problems, too, as it places

the feed system further rearwasrdly from the chamber, aggravating

fesding. Jlonger receiver may be nheeded to accommodzte the

needed changel | Styling changes will be reguired to camaﬁfiage
this extended|length.| One possibility might be to extend the

receiver into|the grip section of the stock providing more

receiver lengtg:;;;:;llt trav ;;;ithout apparent long receiver

length.

P

This area is critias two points--lacks strength,

and if overcome with moig lugsicxeates feeding problem, Even

ﬁg;;\Eﬁy bottom lug in the

xn of the'lug in shear -

in the ¥/700 with its superior str

Bkryctor design for
(2}

full support of the cartridge case ulx lcz4 jand full support

sround the periphery of the bolt should be opg of the first
areas of research investigation.

A rotary bolt has its wezknesses slso, especially when

rotated at high spsed necessary in autoloading m
The bolt lock {an added device in the M/742 systemh.g ified
the over rotation of the bolt and reduced some of the damai;

’ (3} -

to the receiver, but still is not adequate and needs redesig

!

and evalustion.

AL 0022861
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Z{C \ Heat transfer from the fired cartridge case to the chamber

urirg;obturatlan has always made the extrazction time criticsl

in center fire autclozders. Recail opersted systems provide

added elay during this cycle but they have the added disadvantage

{4}
of & R asEf%:::j If a recoll system; i.e. bolt and chamber,
could be devised and devoid of a fixed harrel the much needed

delay in extr

uld be improved. In autoloaders the

variation in raction time during obturstion is most criticsal

, 7 .
and I fezr one of the im rt;ﬁ?j;tems in the failures of the

Armalite rifles used by p ‘litary{ Az the heating and

dissipation time cycle changes,\ varied power requirements

aggravate functlon and 1' it the-usyl power time available.

{5}

Overpowering is generally the desig

A
ers a}ﬁroach to a solution.

. A constant thermal system in the cha sxea is most desirable

oy

and would eliminate the variables dlon and improve
{6) f
function. One approsch we used in our machire gqun development

was to use stainless steel in the chamber sedtbon. lieve

this spproach has merit ss stainless does nof kr
e

{7}

more uniform obturation cycle. During the wer, Iy

Mr. Garand on an idea of his to retzrd the hsast flow In 2 bprrel M

from the 10" point down the barrel from flowing back into the

chamber. His idez involved three grooves turned in the barrﬁr‘——”

|
i
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/ NEW DEVELOPMENT ‘Page &
UTOMATIC, PUMP AND LEVER CENTER FIRE RIPLES 42268

retard cook-off, and it 4id this quite effectively. However,

lid present accuracy and point of impact problems due to lack

igidity. This retesrdation of heat flow would have a

{8}

tendency to e&ga%%ae—ghe obturation cycle. Our ides during the
|

machine gun 4

t to provide a joint for & detachalle barrel
might have sopg merit in providing a heat barrier 2t 3 joint just
' {9)

ahead of the in%/ﬁﬁation. Plating of external bazrél

surfaces plus 3 finned 3 might help dissipation of heat,

een seen on numerous designs of
5,

although the finned ided f&\

machine guns, etc. The estié&iarisas here as to whether
dissipation is fast enocugh. (?;::::I)

There is no doubt that during sugomakic or full automatic fire

" the obturation cycle will vary re
" install to retard this variation. 18 gxer [powering of the gun
r

is necessary and extra loading of the extractor is expected.

Browning's idea of a "T" slot on the machine|gun

extra grip needed to cope with this problem. Pe

devise a double extractor system whers the left

This would a2llow added assurance of proper extraction withd

undue loading of the ewtractor or damege to the cartridge,

mainly zllowing ketter uniform Zunction during adverse thuﬁaticn

conditicons. i ‘I

AL 0022863
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/ \ +f we maintain the multiple lug system and seal it securely
!
I amishre we can approach or equal the desired strength specification

and, {ak the same time, not increase weight of the gun. We have had

expegipnce with recoil effects on the M/ 600 in 308 Caliber without

benefit of re#ail,xﬁﬁuhing devices which resulted in severe recoil

in this rifle| | If we are to achieve light weight 2nd maintain

strength, lighter materials must be used. The 5-1/2# to &# weight

for 308 galiber— o desirable but some recoil reduction must

be used. Although alumi Ye casting has been used for light
weight rifles in small cpli s, it appears this would be undesirable

in the heavier ones. We have \@idscussed the use of titanium many

times, and one model was fabricate

f;gzzﬁé\m/?so, and we have always
A%

allowed three problems to prevent er aevelcpment using this

material; namely, high material ¢ achining cost, and no

known method of coleoring except by This materizl would
provide us the ultimate in strength to weighy kastic, however.

Advances in techniques of slloying, machining,

forming, etc. have been made in this materialy

titsnium be given serious consideration for the

should be made here. I suggest four sizes to accomwodate zE\ges N

of shell lengths and diameters in sizes 223, 30-06, 350 shdgrt mag.

and 300 HaH mag.

ALi02864 | |
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\ {12)
‘ TIn the development of feeding systems for the center fire
i .
rifléed, detachsble boxes sre most desirable as they are quicker

to lpdd into the receiver, provide additional packeage loadings

for er during fast shooting, and the §un can be unloaded

readily and'chriEﬂ“tA 8 car without infringing on safety
regulations. Yff:fﬁﬂ hunter can readily get inte shooting position
with 2 loaded{nagazine box 3t hand.

Assemblylof a bod mﬁ“izizf;anto and out of a receiver in any

but & vertical manner, pr

s appearasnce problems. Experience

in military designs demdn

that 2 hinged type box is more

relisble. The best magazine letching system seems to be a hinge

located 2t the Front section of thg Hox hr viding & latch in the

resr section. However, this regui ttle more magazine space

in the receiver and sometimes leave ctionable opening in

the front section of the magezine b Ehe rfceiver. But I
think this design is most desirable and effort should be made to

camouflage the gapvleft‘in front of the receiver.

utilized commercisally in autoloading rifles and

in the Model 100 Winchester. The only difficulty
. . ™

it can be loaded backwards into the receiver. This particultr

box is the only one I have ever seen that can be inéerted in 4

the receiver vertically with ressonable assurance of propez
. !
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1

*jfegiian and not utilizing a hinge system., These boxes should be

of tg‘ flush type, relatively easy to grasp. There is no objection

sable type magazine and perhaps some desirability in their
» but they should be substantial enoughthat reloading of

the individual box could be mads,
] ’-__—-”—-—’ -

Low cost|of disposable boxes would be most desirable and &

¥

combination of molded plastic bedy with reinforced or substantial

metal lips mi r such & low cost box.

nsidered

The basic povwer sy at have been successfully used in

the past for center fir idges have mainly been in the area
of recoil and gas, and ; inations of both. To my knowledge,
all blowback and primer setback 'Fes for center fire have

not been teo successful. The desiyxshility of each type has several

‘that can be better accommodated by the recoil method. The M/742
gas principle is probably the most inefficie

in any of the military or commercially made

corrosion, powder residue, and the like,
At the time the gas system now utilized in the M/742 w2

selected it was considered by Rene Studler of the Ordnance t

Al DOZZE6E
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/

LJ/ %glhéwthe‘most trouble free of the group. However, it must be
. -

ered that he had approved two other means of gas operating

isms for rifles used in the military at that time; nanmely,

45 expansion system for the Ml rifle and the Williams

tappet system cn“tné“gl carbine. I believe that the expansion

mechanism is ff:fizﬁrable from standpoint of 2 cushioned energy

force transmitfied to the unlocking mechanism. A time delay during
the obturatio ‘lsogé achieved., However, corrosion

¢f the piston elements gi presené. The tappet method has

B

corrosive problems also pends a great deal upon an inertia

block transmitting energy| from\the gas in the barrel to the

‘ngzf\kfhe tappet system was

‘operating ﬁéchaﬁiaﬁ through this m
utilized in a 30-06 type rifle develgp® " Williams of Wiﬁchester
: , ~in hopes éf'replacing the BAR. T ﬂ stood a continuocus
tést of 6,0@Q_£ounds of ful; automati ¢ #iring with no

difficulty.i ﬁ heaéy inertia block and z good gpize tappet system

were used by him to achieve this result. It ceprtyip merit

and would cutperform the Browning automatic rifl I don't ever

In tapping off gas earlier ahead of the chambe us later
at the muzzle I believe one would expect cleaner, hotter garls witiﬁ

more efficient impingement through a tappet system to the ingrtiz—

|

j
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Zi/__mige ck-than the expansion type. If the barrel is designed of

i -
lamin Tes or of two pleces where the forward section could be
disassembled from the rear section it might be desirable to

consider a tappet type mechanism, which is ideally suited for

gas takeoff jur ‘ lof the chamber .

it is ma ?torg that the rate of firing not exceed 300 rounds

per nminute in ,?11 automatic type of firing, and I believe would

e more succs 200 reunds per minute. We have experienced

problems in keeping rifl hotguns pointed on target in full

automatic fire regardlest§id<i;?a;1 at rates exceeding 300 rounds

per minute. I feel cert the M14 would be & more successful

‘military weapon if the rate of fir jb this level, Because of

W

the timing involvedvin unlocking, ing energy, action springs,

etc., 2 reasonably low rate is diffjicult %o\ achieve. Delays such

ng €nergy by inertia

to work in, but to date the low rate of fire h

To utilize recoil and blowback as additional to exTract and

eject, and accamplish these during the time all

that delays in unlocking cannot be achieved in th
{13}
I suggest that we concentrate on 3 delay mechanism integrat into{ |

Therefore,

the fire control.

AL (122868 -~
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\ "The fire control in the M/742 is not adequate for the job

4. First of all, the trigqer~pull is poor for either

shotgun or rifle. However, we have had some experience with

this ntrol in full automatic work on the 7188 shotgun.

But long exﬁenTivzﬂenAurance firing has not dbeen conducted with
these mecﬁanis%f:::f]feel that a hammer type system is possible’
the better mephanism, such as we use in the M/742, and a good,

close look at| the M1, ]

would be desirsble. Th

lit 4 Fabrique Nationale fire controls

fire control has several advantages.

&

.Only one spring is utilized perform functions with the sear,

uble sear type nmechanism is

a disconnect system in the fire ¢ nogt provided in the

Ermalite. I believe it should be, nsider it an essential
element in 81l gun design to fully guarantee! that the mechanisms
must be fully locked before the fire contro

The M1 has one of the best safely system

operation of this part I have ever seen. One

¢f engagement with the sear, locks the hammer back, and blpgks ln

the trigger. It is much superior to any cther system I hay
. {14}

observed and should attract ocur interest.

AL 002869
(X £ /5
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/ \_l Fluted barrels are going to be necessary to meet our general

; regquirements and possibly have some advantage in heat
jation, and should remain rigid during firing, with less

o providing adeguate accruacy. .These features, however,

‘ éﬁ‘Iﬁ?éEEigaéig}and I suggest that we initiate a

research program to investigate these features as well as

poseibility of [process development on GFM or Torrington equipment

as the machining of nﬁ

har;z; would be very expensive indeed.
4

Recoil reduction a ‘ewé/ only by the transfer of receil

energy from the barrel tb.fh operating mechanism and then

R ‘ :
transferred back into gun\igself at a later period will not
. 1 | ’ {16}

be enough to make for comfortable A study should be

p!
initiated to determine further if diprene type butt plate

~ would be adeguate or if some other
- ° necessary. Devices eliminating or the jet effect at the
muzzle should be reinvestigated.

A review again of muzzle devices should

regard given to the effect of the noise level.

at least for the first investigation:

- = Overzll weight with box magazine empty and no attachmeénks ---[]

5-1/2 to 6 lbs. in 308 Caliber.

- Barrel length ==~ 24" max. --- convenient for attachmént of

scopes and sights.

AL 0022870
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"Stocks and fore ends to be made of walnut and/or laminated
3

vood with possibility of further reinforcement.

ore end area insulated from heat. -

pull to be in the neighborhood of 5 lbs. with no

cre%

- Barrel £

- Receiver| size gimilar to aj742.

- Trigger ik 'f?fﬁié new BAR.

- Binged tyﬁe detach Eﬁ(@bx magazina.~
: S

- Sights rigid and djustable open type for both windage

‘;fgﬁd élevatian

- »Reqeil'rédﬁcin§ mechanism,
- Strenétﬁ equﬁl‘tu the M/700.
R “funct;§nal‘p€rf¢rmance undg;; -per‘c tr—
- ,-iccuragy - cﬁmpatahle with M/?

- Balance and handling -~ better than BAR ¢f 742.

- Appearance -'supericr to BAR and 742.

b

- Manual Operatibn equal or exceedingyahﬂ. t be superior
to 742.
WEL ¢ ! .
4/22/68 . L L]
: ' AL (22871
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cc: S.M. Alvis
- - R.J. Service

REMINGTON ARMS COMPANY, INC. ' ‘

INTER.GEPART MENT AL COMRESMONTENCE

14:43 ETERS
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Ilion, New York
February 6,1968

MEMQRANDUM
16+ W_E. LEEY
FROM: » %Pm c/

RECORD OF MEETING ~ SMM AUTOLOADER

A mesting wasg he on Jan 24 g 8 to discuss the cumrent status of the
Smm Autoloader and to sche future program.

The following were present.,

W.E. leek
R.J. Service
C.W. Stephan

The cost sstimate is to be brought ' |
Drawings are to be released to the Plan nafyil,1969,
Announcement date is January 1,1870%
, A schedule of necessary model guns is {55
"look See™ model in March of 1868,

Cuost of above models is to be estimated.
7. Experimental model numbers to be:

XRA -~ Autploader

XRP - Pump e

* - »

Ot e W2 e
.

deveidped with the first

{221
v

OWSw
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