SUGGESTICNS SUPPORTING A NEW LINE OF BOLT ACTION RIFLZS.

‘ AND SI0TAURS.

Introduction.

This program reviews the favorable and undesirable
features of the MT7CO rifie with suzgestions to support an
ilwproved M7U0, elevating 1t to a higher quality level of
customer acceptance, The development will not e too expensive
or timre consuming and would oroviis a tase rifle allowing
time to accommnrdate the maore innovative ideas.

A proposed foundation for a new bolt action shotzun
follows trhe rifle vrogram.

Frogzram for the improved rifle,
The M70C action exceeds the strength of dvery kncwn

tolt action CF rifle by z substantlzal marzin. Supporting
tne exposed head of the'cartridge cage by reinforcing it with
the bolt shroud, tarrel recess and receiver, prevents case
rupture and a damazing amount of gas I'ror escuping rearward
during niah oressure firinz, The ring extractor uses in the
M7CO eliminated the need for expensive cualification threading
‘ ' andaflgxtractor cut in the qg_rq;r.?}.edreceiver aseenbly =o

csmmonly used in previous bolt action rifles. The superior
strength was a fortituous spin-off of this desizn and not
known until severe stirength testing revealed the sesret.
Any future development should 1lnclude the intexzrity of tuis
principle and xzust ce jealously zuarded. This is not to say
that the ring extractor is mandafdory: to protect the strength
principle but the support.cf the cartridge case without
ruoture under high oressure ls extremely important.

Tne M700 extractor has undergone a series of deelgn
chanzes to guarantee reliarility and the latest 1s telieved
to te superlor to previoﬁs attempte. Unfortunately a bad

reputation of trezkare, malfunetions, and difficult repairs

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
KINZER V. REMINGTON

R2512322



.‘\ hags plagued the principle to the point that future customer

acceptance is seversly queationed.

During an Ordnance devslooment of a tank machine gun by
Remington, an improvement to the ring extractior was found
in a Germzn ¥Wl machine gun resulting in a successfuli design
for our prozram. This extractor was a claw type, small bus
efficlent in nature housed 1n a cut in the tsoslt shroud.
Its main feature, an ever-tightening grip as the lLoad was
increased, lef%t little to be desired. The outside surface of
this e~tractor revlaced the cut-out portion of the shroud and

was thoroughly supveorted bty the tarrel recess. Stirength

teats revealed that thég comtination provided all the strenzth

of the ring-extractor design. It 1s suzgested that this

orincivle be used in the ilmproved rifle.

‘ In general the accuracy of the M700 is adequate for
hunting, varmit, dilhouette and tareet shooting. Speclal
orders for bench-rest tyoe rifles produced by the custam shov
have proven accuracy superior to all but the finest match
rifles. Modern barrel maznufacturing met-ods such as used in
Remington are to te credited for this achlevement, Remington
however, ia not iﬁ the leazue of competition for the position
mateh shooter, dominated by Anschutz,

There are several areas where accuracy can =nd should
be enhanced by changes in the basic desizn such as the barrel
bracket. The cross-sectional area of the bracket adjacent
to the barrel 1s consldered ‘week by zeny sunsmlths and has no
zained a bad revutation for lack of recoll supoort especlally

when using heavy-calibered ammunition. Thies situation is
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s aggraveted by lmproper beddinz in the stock, especlally if
‘ the tedding support contacts the Tottom of the tracket.

Any shifting or bending of the tracket can cause
accurzcy problems. One made of powder metal or other means
of greater rigidity as used in the M 788 would be &f beneflt,

A round surface on the bottom of the receiver as presented
ty the M700 has slways teen quesiioned by many gunesmiths,
deeigners, and match shooters as a possible area of non-
stability durinz the torquing of the receiver during firing.
If true, and I believe thetbroue problem does exlst, a con-
ventional flat surface s=ould be provided for rroper beddinsz.
The new barrel bracket design could te extended with a mating
flat surface to £it the recelver.

Research is needed to explore the areas of bedding actions
in an effort to determine the magnitude of advantages in

‘ barrel-damoening devices. Although some investligation in the

past hag shown adventages bty usinz dampening rethods incon-
sistencies have prevalled. I believe the results of vact
efforts were clouded %ty barrels whlch had varled wall
thicknesses. Modern manufacture such as practiced by Rem-
ington virtually guarantee centrallzed bores in the btarrels.
Reliability in the use of beddinz devices would be enhanced .
with these tarrels. Sucﬁ methods as electric beddina, 2-voint
and 3-point bhedding, pre~deternined muzzle pressure, fre-
floating barrels and other means should be explordd.

There is soxe I1ndication that accuracy is improved when
accempanied by faster lock time in rirfire rifles and the same

enol1ld te true in center fire rifles. It is believed that
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' _ the fall of the firing »in zets ub pre-vibrations in the
’ tarrel orior to ignition which disruct accuracy. There also

may be a more uniform iznition advantasze.

Accuracy testing of thousands of production rifles has
revealed t»at the M788 is superior to the M70G0. Thls fact
was obgerved during the development of the MT788 when compared
to the M70C., Using the same barrel process, stock bedding
princivles and the same lots of ammunition have ruled out mos=t
of the variables between the two rifles, tae exception zeing the
recelver(front vs rear loctup), heavy vs lizht barrel bracket,
and the difference in lock time. M700 lock time le approximately
5.5ms and the M788 is 2.7ms. The shooters are also okserving
the accurzcy advantage of the MT788. It ls belleved that the
faster lock time in the M788 gives this rodel accuracy advantage.
Re-design of the M700 should involve reduced lock time to

. improve its accuracy and give the off hand competltor the

advantagze of this oprineclple,

There are numerous ideas to achieve faster lock time.
Suen a desizn ts a flat-type Tsormed pin with rotary ewaged
nose as used in the M788. Ot-er ideas include the use of
lighter welanht metals, ie, aluxinum, titanium, tubular con-
structisn, carbide or allow steel-tipped light welght pins,
etc. It will be faﬁnd that a nose dlametsr of .CE0" is
necessary when usinz the lighxér weight pin for oprober
ignition. Faster lock time approschlng zero ghould be our
objective.

Reliable accurzey is no more sscure than the rigldlity of

the scove base mounting screws and in the M7C0 €/4€ screws are
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not adequate. The use of &/40 serews as used in the MT788
. R or g fixed scope tase of Ruger design Lle recomzended.

Glass bedding Tethods are excellent to insure a perfect
fit of the action tc the stock. 4lso recent developments in
custom designs »rovide extruded aluminum teddingz elements which
precisely fit the tarreled asction and are gecurely evzoxled to
the recesses of the stock, Fiber glass and other olastic
materizals are now avpearing on the markei, lmpervicus tc the
elements and gtrikingly attractive. These items certainly
suzgzest imoroverents in accursey,

Accuracy 1is always enhanced ty flne trigger mechanleus,
Remirgton's M7CC has a reasonable trigger which when properly
ad Justed, allawed & seread of pull weight from 1&# to 8# with
a crisp let off. However one must rely on the factory
2d justzent which is anchored with loc-tite cement zlus staklng
. frith 2 centsr punch. The latter ruins the threads and side

rlates of the mechaniam and the former fllle the screw slota,
all of which makes it virtually impossible to adjust by
anyone, includinz gunsmithe:. The excuse for this 1s in the
name of eafety to orevent the customer from making adjssttents.
However the shootercs are abberpiing to make adjusirents and
o%ten ruin the reager adjusting means that hse teen damsged
in assertly.

A more substantial spproach les the Canjar design which
in essence is a copy of Remington's onrinciple but imoroved
and of course Tore expensive, Thls aseexbly allows more
contact zrea for the acrews. The zain aijustment of osver travel
is retained ty 2 nylon vin, Canjlar yrovides instruction for
ad justment and a warninz statement, which apvarently relievese

7nin of responsitility in case of accldental dlscharge due
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‘ ] to faulty adjustment. The s:rews are Allen-headed which
eliminates the slot vroblem, Two-1link and three-ling
systeme are availszble-the lafter can be adjceted down to a
2 oz. pull. Most match shooters resort to the Canjar or
Kenyon desitn., It is suzzested that belfore imorovement to
our trigzer mechanism be mede that we analyze Canjar,

Anschutz, Kenyon and Feinwerkbau designs.

Rerington's menual safety blocks the szear mechanism.
The manual motion is in the same vlane as the trizger movement
and allows a dangerous condition to exist. Fulling the
trizzer at the same time the manual safe is moved to off,
fires the rifle; This motion ie not unlike taxing the hamzer

off safe in a M94 Winchester or a revolver,

~~

A manual sgféty ghould never te allowed to function

‘ in the same plane with the trigzer unlees a dlsconnector is
provided presventing firing 1f movement of the safsty takes place
while the trigger is pulled! A safeﬁ and more reliable manual
safety 1s a 3-vosltion type located on the cocking plece.

1t 19 recomrended that these :1deas: be consldered.

Thwe stock desizn of tne ¥7CO 1s excellent, presentlng
good balance and symmetry. The KW finish i1s appesling
to those wnho desire a glossy shiny finish but has little
appeal to the experienced sportsman who ie accustoxed %o

European walrut and hand-rutbed oil finicshee.
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The effect.of pressed checkering has down zraded cut
‘ echeckerinzg and hag led scme shooters to search for stocks
with other dscorative designs, One attractlve procedure 1s to
grained
use afstivlinz pattern as found on fine German-made firearms.

Also there ie a slizht trend toward hwnting scenes cut or

impressed or transferred on the stock.

Avproximately 15% of the vopulation are left-handed and
I believe it 1= prudent to conirue providing thece models for

the left-handed shooters.

For many years Remington was very aggressive in develop-~
ing and proroting new calibers, leading whe couwgperition 1in
the marget place. Such successful developmente as the TMM
Magnum -25-ut, 222, 22-250 are examuies. JNaturally not all of

. our. cartridgze developments were a nuge success and the 1inakbliity

to analyze a future market euch as was aone on the npliitary
308 has in some degree hurt our posture. T2 keep our product
alive new developments in cartridse deslgn which provide a
sutstantial improvement over the comron place ls needed. The
7/3C€ and +4e Remington TWMN Exctress are good examtles of a

policy to kesp new cartridge development in the forefront.

A peen-hammered barrel presents deslred effects aof
something soecial being done to high grade rifles. This
process was used for years on the surface of a stérling silver
tell on slide trombsnee manufactured by the 012's musiéal.

A . instrument compsny. They claimed exceptlional tone cualitles

from thle process due to the relief of surface tensions
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on th.e bell, and th.is feature 'Decame an ajnnearance of‘

excellence among mueﬁéiaas.

We achieve thls aopearance in our rotary swaging of
barrels and then rexove the surface by grinding. The idea
of providing a suver-grade tarrel with this aesthetic effect
#as meekly oresented to the operations committee several
years ago. Thls lacked technical sucport of what might te
desirable mechanic:=l improvements in accuracy. Certainly
the aesthetlics of sometning sprecial was there. Since tuen the
fine custom Manlicher rifles displaytiedr prioduet with this
apzearance, I belleve the surface condition 1f left ziznt
indeed supnort improved azccuracy performance along with a
desiratle a-pearance and certainly woull te ottalnable at
no extra exvense,

PROPOSED IDEAS FOR FUTURE ZEVELOPM=NT.

Several 1deas were suggested in my Sept. ai report thnat
would icprove the performance of the xmatch shooter in nis quest
for verfectis n in accuracy and these ére reveated in thls
report.

Recoilless prircivles used in fine match—:réde air

rifles, (nullifyinz recoll caused by moverent of the
comoression oiston,]

) Moveméné of ﬁ'iarse mass prior to release of a bullet
or pellet tends tO throw the shooter's alm off target befors
exit of the vrojectile. Thils problem exlsts in such open-
bolt centerfire rifles as the BAR, M3 and Tzuompeoh Sub
rachine guns and otkers. To nullify this unwanted problenm
in mater grade air riflse four apnraaches have been taken

ag follows:
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1. Anschutz mztch air rifle uses an oil-filled aydraulic
‘} " ¢ylinder, an action similiar to car-tyve shock aksorbers to
comrenszate for tve forward motion of the comopression plston,

2, Walther's match air rifle uses a single stroke pheumatic
system which allows a viston to compress air into 2 chamber
only a few times larger than the pellet. Movemsnt of the
trigzer sear allows a heavy spring-lozded hamxer to hit =
striking lever whickh in turn pushes open an exhaust valve.

3. Beeman's rateh air rifle involves doutle-acting
vlatons which results in a smooth recoillees and vibratlion-
free firing actlion.

4, Felnwerkbaus match alr rifle uses a principle where
movement of the compression piston at the moment of firing
trivs a sear which releases the éntire barrelled receiver
assenbly to ride on a pair of nidden, nardened rails. The

necegeary "equal and opvosits" reaction causes this heavy metal

l‘/

mass to slide back about %" on the rails while the shooter uolds
the motionless stock and trizzer. The shoonter feeles almost
nothing and his sightinzg picture i: undisturbed. The amechanism
nust te returned to 1ts locked-forwari position for the next
shot.

Elizinating the disturbing recoll sensation causzed ty
the moving piston orior té rellet movement in these excellent
match air rlfles allowes the shooter 1o concenitrate on all the
finé points of shooting 2ffecting hils performance such as

sight pilecture, hold, trigger pull and follow-through4.

®
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' Reminston's vatented recoilless oprincivle.

- Developed during tench rest shooting competition around
1947-165C, this syctem applied to powder-actuated fire zarme.
The objective was to eliminate the variable offered by the
shooter's ghoulder from ghot to swo%t 1n an effort to lmprove
accuracy. The orinciple was sound and was instrumental in
winninz tench rest matches in Johnst own,New York. It was also
a factor in the development af the several accuracy devices now
in use in zzllery testing at the Ilion plant.

Easlcﬁliyfthes system zllowed the barreled actilon with scope
to rove 3/4" rearwardly on tearings pefore being retarded. In
other words the bullet would exit bvefore rearwari resistance
could affect the shifting of the polnt of lmpact.

Remington'e method 1s gulite simillar and creceeded that

v used :y Feinwerktau.

A recommendation for consideration in future rinfire match
rifle desizn.

Two varlations in accommodating the movement of barreled
actions until bullet exit were ugsed In Remington's recollless
deslzn.

1. The oreliminary design allowed the action to floabt on
lubricated lead bearings sliding rearwardly in a retal track.

2. In the Tinal design the action was allowed to recoll
on a series of car followers until the bullet had exited.

The principle is sound, and now is keihg used
suceesefully by Feinwerkbau in their champlonship winnlng

y alr rifles. I used thie system successfully in winning tench

rest matches, Remington accuracy devices have proven succesesfu
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in willions of rounds fired. Therefore I believe the ma2thod
‘ i could be introduced into = rimfire match rifle where the principl
would nullify errors in the me jor problems associated with

follow-tarough.

SUMMARY

Air rifle shooting has emvhasized the neei for follow-
through in presision off hand shooting making one aware of the
need for uniform resistance to recoil.
| Olyrpic class alr rifles have bullt-in designs to nullify
any unnecessary movement of mass w-ich would aggravate conslstent
resistance to recoil.

Remrington's pstented recoilless system provicdes a secure
zethod of eliminating this effect in powder-actuated firearms.

It is recomrended Remington consider incorgorating this

' princivle in future match rifle development.

Recoll reductlon le uppermost 1in every shooter's wmind
and numerous ideas have teen promoted to solve this disturting
elexent. Some ideas have teen moderately successful such as the
Cutts Corpensator, a protrudinz device located aihezad of the
muzzle, where Jetting gas fallowing the tullet lmpinzes upon
flat metal surfaces pulling the gun forward. 1In use the
redult 13 an ear-splitting but reasonable recoll reduction
of about 10% of the total recoil. However, the effeet appears
late during the recoll cycle a2nd alds some shooters xore
than others depending upon how tightly txey hold the gun to
the shoulder, Many innovations to thie prineiple less.
A effective but possibly more attractive have teen used such

as providing drilled holes or cut slots in the barrel.
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Other ideas such as used in Rexinzton's M11CO wherein a
‘ portion of gas energy 1s etored in a moving mass and then
later transferred back into the gun has been suecesaful and
accentsble as a rectdil reducer to the hunter, skeet and trap
shooter.
Moving butt stocks which store energy in a spring or
hydraulic absorbing means such as the so-called hydro-coil
wave been attemnted tut with questlonatle success. Tnls
orinciple allows the shooter's grip hand to reccoil Iinto his
cheek with an umpleasant effect as the stock gull lenzin 1s
decreassed. Naturally if used with a scoge on 2 high recoil
rifle thls would result 1n eye injury.
The most common lowest cost and least effective method
s the provislon 57 rubter recoil pads designed with collapsing
\ : internal rubter fins. This device made of rubter atores
. recoil siriliar to a epring allowinz an undesirable fast
recovery. An analogy is the motlion of gupenslon:faorings= in
automoblles which reouire shock abeorbers to gubdue the retound
of stored enerzy. |
An ideal butt pad would be tne type that resiste csmpression
_up to & predeterzined pre-losad level, th~en abgorbs the recoil
without a spring-like actilon revovering gradually back %o normal.,
Such a device was developed by Rewlngton with the assistance
of DuPont-made of polyurethane foaxr. Tests of this device
produced outstanding recoil absorbding characteristice and met
the -~ principles'. - previously mentioned.
There were protlems of color, matchlnz surface to wood, and
if sanded, water abaoricion. These protlems I belleve can be

solved and if oroduced correctly would perform superbly far
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‘ beyond any butt pad how produced,

A standard 30'0€ callber requires a 3€" Dbarrel to
obtain maximum velocity. Therefore it 1ls obvious that a
considerable smount of gas energy is belng wasted when using
paprrels of shorter lengths. The escaping gas from a 24"
varrel in this caliber generates s muzzle pressure of 10,000#sa"
and is escaping at velocltles in excess of 2700 ft/sec.
This escape vroduces aTearwardyet effect which is approximately
1/3 of the total recoll energy, and is so significant that 1if
vrevented from happefiing would de one of the more important
advances in zun design and reccil reduction in history. An
adecuate solution would stir the very foundation of the
svorting and military sun industry and would provide a
powerful edze of leadership. When achieved safely the princlple
" ' has far-reaching imnlications in the commerclal and 21litary
areas. For example with fully automztic rifles recoil
would become nearly stabilized during firine, a feat lonsg
gought by the rilitary. Reducing recoil in this zaznitude
cauld nrovide the hunter with notential big caeliber performance
and a recoll of a 223.
The 1dea is not a myth. A laboratory model was constructed
by Remington personnel uéins a MTEQ in 3C'C€ callber with
the resulting measured recoll of a'2231 It is concelvable that
thies principle could be used on shotzuns acs well a2nd combined
with the recoil-reducing principle in the M1100 could approach
a recoll-free shotgun.

Initially some relisble means must te used tz %riv a
o |
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‘ . valve mechanlst closing the eseape of gas. The most lozgicsal
means 1g the bullet, Therefore it is assuxed that the
various suggestions of valve mechanisme discussed wlll ke
srogranmmed o be activated by the bullet. Inertial oroblems
are a biz factor and careful calculatlons, comouter analyeis,
and measurerents are necessary. If the nose of the bullet
activates a valfe mechanism in sufficlient time a difficult
ororlem in timing 1s overcome. Jonversely 1f more delay ls
neeied earlier proszramzinz ty the tullet in some eelected area
of twe barrel 1s needed and careful analysis and desizn must
be instizated to prevent dangerous premature muzzle closure
tefore tullet exit,

The following susgestions are without calculsation or

( reasured foundation and are ideas only, to bte examined and
reviewed by decizn and laboratory versonnel. It is hoped that

‘ they may cause an “edonic reaction ty the readers to further

enlarze the sctectrum of thouant.
Sugrestion I

Utilize a 3-sectizn tarrel. The first sectiag 12 held
ricid containing the charber and le gmooth tored. Belng
the longer of the three lensths allows the dullet to ottain
maximum velaocity. The sescond or middle section rotates llke
a nut in a threzded tube. This portion is relatively cshort
and contains galin twist rifling. The rear portlon of the
tarrel works ltke z collet closing a sbhinter valve when
rotated ty the bullet traopine the erpandine gas. The tullet

continues into and taru the third rifled muzzle csection

‘ -
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‘ ; finalizing its spin and accuracy. This sectlon is held
rigid. The middle section when rotated loads a gering which
1s prograrred to opven the valve, gradually releseing the

atored gas by counter rotation at a later veriod.

[ S

ey

ST T

BT S A AT L
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Suggesticn II

.' R Use a bullet design of two diameters.

Fig. 1

The front section,fﬁr examole could be 284" in diameter and
the rear section .375" in dlameter. The first 20" of 2&" of
the barrel is smooth bore to accomrodate the ,375" rear
cylinder of the bullet and the last 4" a .284" rifled bore.
The ‘uncture of the two sections of bullet are sharp,
creating an intentlional cstressed area. The bore orovides

a sharp shoulder from .375" to .284" to shear off the rear
slug which acts as a plug dreventing any further forward

movement of xas.

_——

The sheared .284" dlameter forward section is allowed to enter
the 4" of rifled barrel, sdin stabilize, and exit from the
myzzle. The remaining elug muset te reroved. If the front
gection of the harrel ls.allowed to slide forward due to

the force generated by the forward motlon of the bullet, an
escape vent could be provided to discharge the slug and

the pent-up lower velocity residual gas. It 1s telieved that
because of inertla in actuating the mechanism sufficient

tige to releace the stored gas could be programmed to
discharge at s Zraduel reduced rate with negligitle effect

on recoll reduction.mg. 4

“

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER R2512337
KINZER V. REMINGTON



‘ [

Form R33345

REMINGTCN ARMS COMPANY. INC.

ENGINEERING DEPARTMENT (# ."«'

COMPUTATION SHEET

TITLE OF PROJ.

17a

__.PraJ No _..

SHEET NO ...

— T T T i'
N I B A |
| = N !
5 IS 5K i TRV T i
: o | I | |
L | i ]
EEEERN R
T T B RN ‘
| AN NN NS N O S N )Y
VA SN/ e = {11 I
e T W
////////// e e
LR TBANANNAN Ilt,/l
. T R ! i
i U | | ; F'i's.' 2. | | | i
b I P ’ ! ! iL P
P \.t. SRR \\\\\\\\\\\‘t\ \\\\\\\\\\\'M\,@Q :
://lf‘///////f/x;//r/::éﬂ i T T T WAKKE
T N R

///

V//C/(A//‘// s

//f// I,/r/'

\: N \-‘\_i' ;‘ A

ASANAN

-\x\\\\\\\\\\ Y \\\\\\)J

B - ; ! ' | i I g 1. | i ' ;
! ! T \ ! | LB' { P i : | ! i
| I ' P RN
BEERES NIV ASAUVININAY \1\\(\\\\‘\\\ \\\\\\" N

! i ! : |
T 1 | Il
i\ \\\\ n\\\\\\;\ SN !
| g '-! 5 ' ' i
by | | l !
‘ |

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
KINZER V. REMINGTON

i
Poio b b o
NN |
Ly b
R o :
] I ||||"| .
[ !|;i;|
| R T

R2512338



18

Suggestion III

. This method has the asppearance of petals on a tullp.

In this system a series of metal petals surrounded by a

very strong sorinz seals the exit of gas after the pro jectile
forees lts way thpough the petals., The projectile chould have a
long gradually-tapered section starting Just dack of the oglive,

guite similiar to a topered heel except having a longer taper.

Fig, 5
Fig. 6
Fle, 7
Fig. &

The entire zction is as follows: The petals, perhaps g
in numter, are closed tightly over the forward section of the
. muzzle sur;rounded ty a strong circular gpring. They must be
completely tight, capable of vreventing gas from lezkinz at
a pressure of 10,0CC#sa". As the nrqjectilé passes past the
ruzzle and into the valve area the petals are forced oven
by the ofive of t-e bullet and start closing as the rear
taper passés through the eeals. Trapped reeidual gas could
be allowed to escape through = valve at a later pericd
somewhere in the rarrel or by actuslly using the extraction
of the cartridze case as a valve. I+ is also possitle that
a.delayed plow back unlociing system could te desgigned
wherein the residual gas would thrust the cartridees case
rearward using the Jet effect in reverse thug foreine the
rifle forward. The result would be additional recoil

reduc-ion. In this case alteratisn to the locking mechanism
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‘ and safe nhandling of the I“ea..rt"f—a;rdexhaust gzag would be in order.
| The vetal design must te so well engineered that

accuracy 1= not impairéd. If the lons taper in the rear of the
rullet doesn't allow enough working zarea for the gas, a
drivinz band exposing a sharp shoulder of subestantial working

area Tollowed ty a long taper allows:@— closing of the petals.

~Ultra migh velocity can Ye obtalned by several msans.
One of the most successful, the Gerlich principle, was used
. by the Gerrans in large bore cannons during ¥WII. This
orinciple used a tapered bore from treech to near the muzzle.
The prolectile contained one or more circular fins much
larger in diameter than the main body exposing a larse
working area to the exvanding gas.

Fiz. 9

As the projectile moved toward the muzzle thru the tapered
bore the fine folded into redesses attaining & finished tore
dimension. Durinz this movement down the tapered bore an
exceedingly *igh velocity was ottalned in the nelzhtorhood

Fiz., 11

. -
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‘ of 5000 ft. oer second. Naturally, with this velocity and

\ vrojectile construction of hlgh hardness and toughnesas
cualltles, penetratlion of armor was achieved with devastating
results.

A bullet of 6mm size with two fins of 375" diz. could
be used for tre initial test of the Gerlich princiole. The
barrel should te approxirately 26" in length with an initial
smooth tore diameter of .375" sradually tapvering to .24C"
in 2C". The last €" contains a gain twist rifling to achieve

statbility.

It seems vossikle that = projectile, 1if proverly
designed, could orovide its own power supply. The core would
te the actual projectile surrounded bty the igriting materlal

safe enough under normal handling to te of no concern.

3

'- Wher initiated ‘orward ty the thurust of a base perclission
tyve orimer the frictlon caused by contact with the tapered
btore would provide comtustion. Because of the larze working area
extra thrust would be attained as the eroding duliet
aporsached muzzle bore dimepsions. At a point aporoximately
5" from tne Tuzzle ignition would be complete and 2 galn twist
would stabilize the projectile. In thile desizn no edectlon
or extraction is needed and the desizn of the receiver

eould be shorter in length, thus lighter in welgnt, lower cost

and wauld.providela.faster lock time.

Flg. L2
Fig, 13
Fig. 14
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. Progosed foundation for a new tolt actlon s-ataun.
I believe thies prozram can be achleved easily at
low develooment and production cost, because the ground
work for such a design was thoroughly covered during the
M788 and MS40 period.

The effort of simultaneous design to process concert
was almost a succese ln the M7&E ievelopmeﬁt, and was attempted
ta eliminate the costly redesign %o pracess that always
occurred in ovrevious attempts. The bilg problem was to nail
down process ensineering at the early desian stage 1instead
of after the model was tested snd accepted For production.

We 31d achieve a measure of auccess with thls agproach
by making our layouts of all essential cute in the recelver
the same whether they were for the MT728-M540 or the proposed
bolt aciion shotszun. Thls included the recelver lengths,

‘ dianeters, ejection ports, feed opening and fire control
slots, etc. The drawings of these similiaritles were presented
to process in thle wanner.

Twlis the tolt actlon shotgun concept was logical and simple
for we needed 3 sizes of recelvers for the various M788
cartridges and these sizes were ideel for the snhotzun 1if we
were to cover all the gauges from 41C-12 ga.

I belileve, because sf thwis process design effort, that
production machinery as now used for the MTBE8-M540 receivers
will accommodate the requirsxente for the shatgun.

The rear lockinz system was more than adequate in
strength and proper for feeding ot shedls. The deslan

d1ad not include a tubular feed system which was adverse to
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the M788 but that doesn't mean it couldn't te sccomplished.

. I do not recall whether a model was made but I remembter that
gtrength testing of the competitive bolt action shotzuns
revealed wealmesgses in thelr ©toalt handle lock up which would
not be acceptable. Therefore our rear multlple lock zethod
was suverlor. The trigger mechanism of the M788 was g natural
for the shotgun and vrovided a clean crisp let off with very
fast lock time of around 2,7 ms.

The reason we did not pursue the program further was
because of Mr, Coleman's reluctance in lieu of a bad image
for Remington which he thoughvt would lower the status of
the M1100.

At that time marketing speculzated we would sell 50,0C0 unlts

a year.
(.
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