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Green Valley, AZ. 

Jan. 25, 1982. 

To Clark 'tiork:nan ~\)v ,.r,:;; 
.'\,"i.,Vi 

Fron: Wayne E. Leek \ 

S~bjects: Jan. 1982 re~ort o~ Sil~ouette activities i~ 

Arizona, mat.Ches attended, and repalrs to 

Reml~cton products. Al~o a more detailed re~ort 

on euge;estiom! supporting a new line o! r1:r:t.es 

and shotguns •. 

Matches attenaea: 
Coc':'lise Gun Club Jan. 16, 82 .Match winner- Leek 27/40 
No~sles Rl.1'1e Clu~ Jan. 17, 32 Match 1 winner Leek 3C/40 

Match 2 winner Lee~ 3C/4C 
BlacK ~enyon Ra.n~e Jan. 24, 82 

Arizona Rifle and ?1stol Assn. Cha~p1onsh1ps 
Mat.c!'J. winner Yehl. 32/ 40 
lat. AAA Leek 31/aO 

Renairs to Re~in~ton Product: 
A. ct.:.st.omer's M700 /3C'E 5il'.'l.o'.lette rl:f.le wou.lil fail to flre 
acoui.. 30% 01· the time. :E:xa::nina t ion revealed an- im-.iro:ier nose 
s~ane on the f1ri~~ oin. After r~o1ac1n~ wit~ ~oe-o:-correct 
desi::n cons1stent iiUiit1on was restored.- lns~ea1 or ~avi~~ 
a radiu2 for the nose it wae flat. There wae no i~iicatlon 
of ta~~ering. T:lis firing pin will be ser.t upon you~ 
recP..:es t • 

... 
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SUG'.IESTI8NE SU??ORT1:.;8 A NEW LINE o: BOLT AGIION RIFU.:S 
AND ~ :iDTS-t:.NS. 

Introduction. 
T'.iis :iros::r::.I:!i reviews t:i.e favorable e.ni undesirable 

features of the M700 rifle wit~ sus3estions to suppor~ an 
improved M7UO, elevatin~ it to e. ':liE~er qua.ll.ty le-vel of 
cus~omer acceota~ce. The ieve1onment will no~ :e too exnen~ive 
or ti~e co~su~in~ and would ~roviie a case rifle allowin~ 
time to accomm~date t~e reore in~ovative ideas. -

A ?r~pose~ foundation for a new bolt action shotEun 
followE t~e rifle pro~ram. 

Fro~ra~ for t~e imoroved rifle. 
The M700 action exceec.s tl::le strengt:i. of €very known 

bolt action CF ri~le by a substantial mar~1n. Support1~g 

t~e e~osed heed of the cartr1dge case by reinf~rc1ns it wit~ 

the bolt shroud, barrel recess anc :receiver, prevents caae 

ruJ)ture and a dame.sin; amount or 5ae rroir escaping r-earward. 

d.u:ring hii;h :;:ire~s-:.ire f1.rin;. The rine: e:xtr-e.c-:.or use::. in t~e 

M7CO el1:r:1nated. t'::e nee:! for exoensi ve cual 1 fl est ion thread1.n5 
a~- ~srrele~ 

andt ext:::'acto!' cut in the ·:. -4:. - recei Yer asEeJJbly so 

c~mrr.only used in p~evious bolt action rifles. T!'ie SU?erio~ 

strengt~ was a fortituou! S?in-of~ of this desic::n and not 

lalown until eev~re e';.rength testinc revealed t~e ee~ret, 

Any future developmen';. s~ould include the inte~rity of ~his 

~rinci?le ant a:uet ~e jealously ;uarded, Thl~ ls _not to s~y 

ths.t t!"..e rlng e:xtracto!:" is mandai.b:ry;: to ;irotect the etrengt.b. 

principle but tne suppor<. of ~ne cartridge case without 

rupture under h~5~ pressure ls extremely 1~portant. 

Tn~ M?OO extractor has under~one a series a~ design 

chan~es t~ guarantee rel1aci1i~y and ~ne latest ls te11eved 

to ce su~erior to previo~s attempts. Unfortunately a bad 

reputat1an o~ t:reaka~e, :rw.1fu.'1cti:ins, and d.1f!'lcul t repairs 
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hes pl~gued t~e principle to t~e point that future customer 

acceptance is severely questione~. 

During an Or:inance development of a tank ~ac~1ne sun cy 

itemington, an impr~vement tc the ring extractor ~~s f ouni 

in a. Ger!llE.n WWI rne.c~1ne J!Jn :-esult.lng 1.n a. successfu.L ctesign 

for our pro!ram. T~1s extractor was a ola.w type, ernall bu~ 
. ···--"'--.._-.-di 

eff1cien~ in nature housed in a cut in t~e bolt shroud, 
~, •. ,,, • .....-..... ~o-a·."-#-o.•• •• -4..._..-... ...,...,.,.=--- -· --·· .. ~ 

I ts ma.l.n fea.tur~ an eYer-tighten:l.ng g:-i:;J as t!J.e l.oa.d was 

increase:::., lert little to be desire1. The outsiae surface of 

this e·:tractor replaced the cut-out :;iortion of the shroud and 

was thorou~hly supported by the ba!"rel recess. Stren0th 

tests revealed t~at t~~s combination provide~ all the streng~h 

of the ring-extractor design. It is su~~ested t~at this 

principle be used in t~e improved ~ifle. 

In general t~e accuracy of t~e M700 is adequate for 

hu..~ting, varmit, silhouette and ta~;et ehooti~b• Special 

orders for benc~-rest ty;-e rifles produced by tbe cust:m sho~ 

:iave pr·::lVen accuracy superior to all 'bi.:.t the fl.nest mat.ch 

rifles. Mode:-r. barrel manufact~ri~g met~ods such as used in 

Remington are to ba credited for t~is achieve~ent. Remin~t~n, 

':lowever, is not :!.n the leae'.le of competition for the pos!.tion 

matiat shooter, d·:iminated 'by Anschutz. 

3 

The~e are seve~al areas where accuracy can and s~ould .P_ 
9_,-• 

be enhanced by cha.."'.l~es :!.n the 'ba.s1c des1e:n s·..:cli a~ t'.:le barrel /.3 ~ 

bracket. The cross-sectional area of t~e oracket adjacent 

t~ t~e barrel is cons1dered·weak by ~any guns~ithe and has now 

gs.bed a be.::l reputation for lack of recoil eup"X;Jrt e:ai::recially 

w~en using hea~y-calibered ac~un1t1on. This situation is 
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a~g:ravated by improper beddin; in t~e stock, es,ecially 1f 

t~e ced~in~ support contacts the tottom of t~e bracket. 

Ar.y shifting or bending of the cracket can cause 

accur~cy problems. One made of powder ttetal or other means 

of greater rigidity as used in the M 788 would be of benefit. 

A round sur~ace on the botto~ o~ the receiver as presented 

ty t~e M700 ~as always ~een que>~lone~ ty many guns~1ths, 

designers, end match shooterc as a possible area of n~n-

statility duI"'!n;_:; t!'l.e torquing of the receiver du.ring fir1ns. 

4 

I.f true, and l bel:l.eve t!ie ~o:>~Ue problem does exlst, ~- f"I~ 

venti:Jnal f1at surface s~ould be provided for proper beddin~ P"'~ ,_. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~- (!,...:,L~t/'-f-

The new barrel bracket deeie:n could =e extended with a matin~ 

flat surface to fit the rece1ver. 

Research is needei to e~plore t~e areas o~ bedding actions 

in an ef!ort to deterr::ine the ma~itu1e of advaotageE in 

barrel-dam~enin~ devices. Alt~ou;~ some investigation in the 

past has s~own adva.~ta~ee by using ds.m~e~i~; methods incon-

sis~enc1es have prevailed. l believe the results of ?ast 

efforts we!'e clouded ':y barrele w':-!ic'h ':lad varied wall 

thicknesses. Mode~n m.anufacture such as practice~ by Rem-

ingt.:m virt-..ialJ.y (!Uarantee centra1.izei b:iree in the barrels, 

Reliacility in t~e use of bedd1ne devices would be enhanced . 

w1t~ theee barrels. Sue~ met~ode as electric bedding, 2-point 

and 3-point bedding, pre-determined ll!UZzle ~res sure, fre-

floatini:; barrels a.r:C. ot~er means sliould ce e;.:pl'Ol'dd. 

~here ie some i~dicat1on that accuracy is improved nhen 
Io c..k. 

accot:";)e.nled by fa:::ter lock time in ri:::fire riflee a.'i.d the se.me >-­
<{1......g..... 

s~~ul~ be true in ~e~ter fire rifles, It is believed t~at 
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the fall of the firin; pin sets up pre-vibrat~ons in the 

carrel prior to ignition w~ich disrupt accuracy. There also 

may be a llO!'e ur..l:foM: 1gni ti:m e.d'Vanta.;e. 

Accuracy testing of thousan~s of production rifles has 

reve~led t~at t~e M78E 1s supe~ior to the M700, T~is fact 

was observed .:bring t1.1e :le-velopment of the M788 w~e::i com-pared 

to t'1e M70C. Using t:ie sB.r1e barrel process, stack bedding 

"Prl:ici"?les e.n1. the sarne lots of aI!llllunition haYe ruled out most 

5 

o~ the ~ariables be~ween the two rifles, t~e exception teln~ t~e 

receiver(front vs rear locku~). heavy vs light ta~~el bracket, 

and the dif~erence i~ lock ti~e. M700 lock time is aP?roximately 

5. 5me and the M7f!8 ls 2. ?ms. T!le s'n.ooters are also o.tserving 

the accu~:y advantage or t~e M788. It is believed that t~e 

fs.;t.e?" lock time.in the V.788 5ives th!.s :t.:idel acc-..racy ad'!ar.ta.~e. 

Re-de~ig:i of t~e M700 s~ould involve reduced lock time to 

improve its accuracy and give the off hand co~~etitor the 

advantase of t~is principle, 

There ar·e n'..lmeroue ideaE to ac"lie-ve faster lock tirce. 

nose a~ used in the M788. Ot~er i1eas include the use o~ 

lig~te~ weig~t met~le, ie, elUII:inum, titaniwi;, tubul~r con-

st!"'UCtion, carbi~e or allow steel-tipped ll~~t we1g~t pins, 

etc. It will be fou:i.d t~at a nose diameter of .060" ii:; 

necessary w~en usin~ the lighter we:l.~ht pin for proper 

ignition. Faster lock time appro&c~1n~ zero e~~~11 be o~r 

objective. 

Relia1::1e aocurac.y is n::i more secure ths.n the ricidity of' 

the scope baee mounttnE screws e....~d in the M700 6/4e screws are 
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not adequate. Tbe use of e/40 sc:-ews as used. in t'1e M788 

or a fixe~ scope tase of Ruger deslsn 1s recoztended. 

Glass beddln5 ~et~ods are excellent to insure a perfect 61~1 ; 

flt of t:ie action t;:; the ::tock. Also recent ~e-velopments in (j~•''J 

custom d.eeigns ?rovide extl"'Uded alu~1num bedding elements which 

precisely fit t'1e barreled action and are sec'.lrely e;ioxied to 

t~e receeeee of the stock. Fiber Ela.es and other ~last1c 

materi~l~ are now a~~earin~ on the marke~ impervious to t~e 

elements and strlkingly attractive. These items certainly 

Accuracy is always enhanced by fine trigger mec~an1s~s. 

Remington's M70C ~as a reasonable trigger w:Uc~ when properly 

aC.ju::ted, al.Io...,,.e-a.a ::9read of pull wSlight ·rrol!l li# to 8# with 

a crisp let of!. However one muet rely on t~e factory 

adjust~ent w~ich i~ a~chored nith loc-t1te cement ~lus stakin~ 

with a center punc!J... The latter r..iins the threads and side 

~lates of t~e ~eohaniem an~ the former fllls the screw slot~, 

all of wr:ic~ niakes it virt'..l.ally i:r:;iossible to adjui::t ·:y 

anyone, 1nclud1n~ gu~ereit~s~. T~e exc~se for t~a is in the 

na:ne of ea~et.'7 t.o preYent t'=le custou;er fro:n making adj;.;strents. 

However t~e shooters are atme~~t1n~ to ~ake a~jus~~en~s and 

o~tan ruin the ~eager sdJ~stin~ ~ea.ns that ~as been da~~;e~ 

in aseel::c:!.y. 

A more substantial ~pproach 1~ the Ca.~jar deei~~ w~ich 

in essence is a copy o~ neQi~g+~on's principle b~t improvej 

anC. o'!" course :tore ex;ieneive. This a.sE!e:r.tly allow:;;, n:ore 

contact area for the screws. T~e ~ain a~jus~ment of ~ver travel 

is retaine1 by a nylon ~in. Canjar provides instruct~on for 

adjustment a~d a warn1n~ statement, w~ic~ apparently relievee 

"1.i:r. o~ responsitili ty in case of accidental d1:'s~e:rge due 
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to fsulty adjustment. T~e s~rews a~e Allen-headed w~ich 

elimln:;.tes the slot problem. Two-llnk and t':lree-link 

systems are avail&ble-t~e la~ter cBn be adJ~sted do~n to a 

2 oz. ?-111. Most !Datc":1 sh:iote!'s resort to t!J.e ea.njar or 

Kenya~ ceei~n. It is su~~ested tb~t b~fore improvement to 

our ~~~~;er ~echar.is~ be·~~de t~~t we analyze Canjar, 

Ansc~utz, Kenyon and E"einwe:-kbeu d.esigns. 

Reminston's manual safety block~ the sear mec~anis~. 

The manu~l motion is in the sa~e ~lane as the tris;er move~ent 

and allo~~ a C5h~erous condition to exist. :r~111n5 t~e 

tr1g~er at t~e sa~e t~~e tbe ~anual sa!e is moved to off, 

fires t~e rifle I T':11e mo~l.·:m is not unlike taking t'=:e han:::.er 

off safe in a M94 Winc':lester or a revolv~r. 

A manual safety e1ould never ce allowed to function 

l.n t~e same plane with the trig5er unleea a disconnector is 

provided prevent~n~ firing it movement of t~e Eafe~y takes ?lace 

while the tr1.gge?" is pulled! A safer and n:ore reliable ms.."lual 

ea!'ety is a 3-~osi til'.lrl ty;H;; located. on the cocking ;iiece, .)"""t 
it is :reconen:J.ed that these d.deas~· be conei:l..ereC.. 

T~e stock design of t~e }?7CO is excellent, presenti~; 

goo~ balance and ey:nnetry. T~e ?.KW fir.ish ls appe~ling 

to t~ose w~o deEire a glos~y shin~ finLsh but bas little 

appeal to t':le experienced s;:iortsman who .1s acc·...i.storr.ed to 

Euro~ean walnut and hand-l"Ubbed oil finis~es. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

R2512296 



e 

T:ie effect.of pressed check.erin5 h.9.s down graded cut 

c1eckering anj ~as led some s~ooters to search for stocks 

with ?ther decorative desi~s. One attractive proce1ure is to 
grained. 

use afst1plin~ pattern as found on flne Ger~an-mace fireerms. 

Also the~e iE a sli;~t trend toward. hunting scenes cut or 

Lmpre~sed or tr~nsferred on the stock. 

A~?roximstely 1:% of the peculation are left-handed and /--1...-
--------· )_;it" 

I believe it is prudent t~ ~pnin'l.!_~!oY~ding these models for~ 

the left-handed shooters • .. -~ 

F~r many years Remington was very ~ggr~Hsl~~ in aevelop-

in~ and proa:ot lng new c a.l1be rs, leading r.!J.e c1J1L1:;ie t .i. t.l·~n 1n 

the mar~e~ ~lliCP.. Such success!'ul developments as the 7~~1 

Magnum -25-ue, 222, 22-250 a~~ ex2~~i~~. Natu~al1y ~ot all or 

our cartridge developments were a ~u;e success an~ ~~e ina=111~y 

to analyze a future ~arKet e~c~ as wss aone on tne ~ilitary 

30B has i~ some ae~ree hurt our pos~ure. To kee~ our ?roduct 

alive new devel::ipmeni;ti ln carc.rid;::e design w:i!ch ;:irovid.e a 

substantial improvement over the co!lEl:on ?lace ~s neeied. T:-i.e 

7/)C2 an~ ~~e Remin;ton 7l0: Ex~ress are good exru:~les of a 

policy to keqi new cs.rt!"id.e;e development in the forefr::mt. 

A peen-hammered barrel presents desired effects of 

soce-t:i.ing S?!:Cial bE1~g ::l:me to ~ig!'l gre.:!e r~fles. This 

?rocess was use·i for years o:n the surface of a st~r'ling s11ver 

":::ell :in slide tromti~nee ma..'1'..lfe.ctured by the 01::.'s ICU!!ica.:L 

i~~trument c~mpa~y. T~ey clai~ed exce~ti~nal tone quali:i~s 

tr~rr. t>i.ie oroces<: due to the !'e:!.ief ::if surface t_ens:l.ons ··· 
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o~ t~e bell, and t~is feature becaoe an a~~earance o~ 

excellence among llU!!.~Cia.E.ii, 

We ac~Jeve t~is a:rpearance in our rotary s',;aging of 

of providing a super-graje barrel w1th t~is aesthetic effect 

was ::ieekly -presented to the operat1:ms committee· several 

years ago.· T'.i.is lacked tech.'11ca1 su';)port of w!:at eight be 

desira~le wec~an1c~i i~provements in accuracy. Certainly 

the aest~etics of soffiething s~ecial was there. S~nce ~~en t~e 

' 

e.p~eara'!'.lce. I 'be11.eve the i:u::>face co::idi t1on if le!'"- .rr.l:;:i.t 

inieed sup?Ort improved sccuracy perrorma..~ce along with a 

desira=le a~?earance and certainly woul1 be obtainable ~t 

no extra exoense. 

PROPOSED !DE.AS ?OR Fl"'l':.J'~ JE'./ELOP!v':3J~. 

Several 1~eas were eugsested in my Sept. ~i report that 

woul~ i~prove the performance of t~e ~ate~ shooter i~ ::is ~uest 

for ;ierfect2. 1n 1n accuracy am t~ese a::-e !'e-;ieated 1n t'lls 

re;iort. 

f Reco!1less or!ncinles used in fine rnatch-~ra.de a~r1 
rifles n~llif in~ recoil causej b ~ove~ent of the 
com~NJsst~n ~ietor.. 
. . :. - ..... 

Movement o~ a lar5e mass prior to release o~ a bullet 

or ~ellet tends to tbrow the shooter's ~im off target before 

exit of the projectile. This problem exists 1n suc!l o,en-

bolt centerfire rifles as the EAR, M3 ~~1 T'~ornpeon Sub 

mschine ~Jns a.~1 ot~ers. To nullify this u.~wanted proble~ 

in match grade a!r rifles four ap,roac~es have been taken 

as follows: 
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1. Anschu-r.z :n:"tch a.1r r1fle usee an oil-filled '.lydr:i.ulic 

cylinder, an action si~iliar to car-type s~oCL atsorbers to 

com~ens~te for t~e forward motion of the com~ression piston. 

2. Walther's :natch a.11' rifle uses a single stroke pheur:::a.tic 

system w~ich allows a piston to compress air into 9. c~ambe~ 

only a few t1~es lar~er than the pellet. Movement of the 

tr1~~er sear allows a. heavy spring-loa.jed ~am~er to ~t a 

striking lever whic~ 1n tlU'n ?UShes O?en a.~ ex..~aust valve. 

3. Beeman's ~atch air rifle involves doucle-actin5 

?lstons w~ich results in a smooth recoilless ~nd vibra.tion­

free firing action • 

. 4. Feinwerkbau~ match air rifle u~es a p~inciple where 

move~ent of the com~ress1on piston at the moment of firin~ 

tri~s a sear w~ic~ releases the ~ntire barrelled receiver 

a.sse:n'c:ly to ride on a pair of ~idden, hardened rails. The 

necessary "equal e..~:i O!J1:lOS1te" reaction cause:; thie :ies.vy metal 

mas~ to elide back about 'i" on tbe rails w~ile the s~moter !J.::il:l.s 

the motionless stock and tr1;~er. T!le shooter feels almost 

nothing and his sii:;~.tin~ picture is undisturbe::. The :nec~aniem 

~ust =e returned to its locke:i-!orwar~ ~osition for the next 

s~ot. 

El1~inatin~ t~e d1st~r:i~~ recoil sensation caused ty 

tbe ~oving piston prior to pellet ffi~verne~t in these excelle~t 

n;at.::h air rl:'."les allows t'ne shoot.e?' · t.o concentrate on all t~e 

fine ?Ointe of e~ootin~ affecting ~1e perfor:na.~ce sue~ as 

ei;~t picture, ~old, tr1sger pull a.~:i fol1ow-throu~~. 
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Re"'in;;:ton' s natented recoilless nri!icinle. 

Developed during bench rest snootin~ competition ~round 

1947-1Sf5C, th1s system applied to -pow:-!er.act;u.ated fire arms. 

The objective was to elimi~ate t~e vari~ble offered by t~e 

shooter's E°'.10'.J.lder fro::n s~ot to s':.o: in e.n ef1'ort to 1JJ?-ro•re 

acc:..ir~cy. The ~rinci~le was sound e.~d wa~ instrume:ital in 

winnin~ bench rest matc~es in Jo~st~wn.New York. It was also 

a. factor in the development ::i::- the. several accuracy deYices now 

in use in gal~ery testing at the Ilion plant. 

Ea~i~ally·th~ syEtem allowed t~e oarrelad ac:io~ with SCO?e 

t:i :r.ove 3/4" rearvia.rd.ly on bee.ri:igs before bei::;g r~te.rded, l!.l 

other wor:ie tbe 'bullet wo'..J.ld exl.. t before ree.rwarC. J:"es1sta.nce 

could a!fect t~e sniftin~ of ~he ~o1nt o~ 1~pact. 

Remin~ton'2 method is quite similiar and preceecec t~at 

u~ed by Feinwerkbau. 

r A r"'e-omme~dation :for c::msi.ie:ra.t!.on :!.n future ri:n"!'ire match7R.·'-f,;....­
r1fle desi:m. ~ 

It,~ 
Two variations in accomrnodatins t~e movement or barreled 

actione until cullet exit were u2ed in Remington's recoilless 

design. 

l. Tne ?re11Einary de~ig:i allowed t~e action to float on 

lubricated lead bearin5s eliding rearward.ly 1~ a ~etal track, 

2. In the final design ~~e action was allowed to recoil 

on a series of ca= followers until t~e bullet had exited. 

The princl,le ie eound, and now is being u~e~ 

successfully by Fein~erkbau in their c~ampionship winning 

air rifles, I used t~is systerr successfully in w1nn1n~ cenc~ 

rest matc~es. Re~in~on accuracy devicee hgve proven succes~ful 
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in m11l1one of rounds fired. T~erefore I believe t~e ffiethod 

could be 1nt~oducea into a r1mf1re match rifle where the princi?le 

would nullify errors in the major ?r~clerns associated wit~ 

follow-thromrh. 

St:""l-l!ARY 

Air rifle shooting has eiu-;:ihasized t::e nee::. for follow-

t":lroug'1 in preeisi::m off ha.n:i shooting making one 3.Ware of the 

need for unl~orm resistance to recoil, 

Olr:t~ic class air ri~les nave bu1lt·in desi;ns to nulli~y 

any u..~necessa~y move~ent of mass w~ich.~ould aggravate consis~ent 

re~l~tance to recoil. 

Re~ington's p~tented recoilless sy2tem provides a secure 

~ethoi of eliminating this effect ln powier-actuated firearms. 

It 1s recomtende~ P~mington consider inco~oratipg this 

princ i -;>le in future :natch r1 fle de'1elo;iment. 

Recoil reduction ie upperzr.ost in every sho~ter 1 s rei:nd 

and numerous ideas have been promoted to solve t~is disturbing 

ele~ent. Some ideas have been moderately successful such as t~e 

Cutts Coc~ensator, a protru~in= device located ahead of the 

:::uzzle, where jetti!l!!; e:a..s following t:te bullet impinEes u;:on 

flat metal surfaces -pulUng the gun forward. In use the 

~e~ult ia an ear-eplitti~~ but reasonable xecoil reduction 

of about 1C% of the t~tal recoil. However, t~e effect a..p?ears 

late d~ring the ~ecoil cycle and alds some shooters ~ore 

t':l.sn othe!"s depend.in~ u;ion haw tig..'ttly t'"ey h::il:l. t'!'le gun to 

t'.le shoulder, Many in:iovs.tione to t:.ie :;irinci;:.le lees 

effective but ~os~ibly ~ore attractive ~ave been ueed EU~~ 

as providin; drilled ~alee or cut slots in the barrel. 
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Other ideas sue~ ~s used in Rec:n~ton's Ml100 wherein a 

portion of gas energy is etored in a moving mass an1 then 

later transferred beck into the gun ~ae been successful and 

acce':)ta.ble as a recmil !'ed'.lCer to the '.:unter, skeet a.."'ld t!'ap 

s'hooter. 

Moving butt stocks w~ich store ener~y 1n a sprin~ or 

hydraulic abeorbing meane such as t'he so-called hydro-coil 

have been a~tem~ted cut wit3 questionable succeaa. This 

pri~ci?le allows tbe shooter'~ grip !l.a.n~ to recoil into his 

cheek with a~ umpleasant e~fect as the stock pull ler.3th is 

decrease~. ~aturally if used wit~ a scope on a hig~ recoil 

rifle this w~uld result in eye injury. 

The most common lowest coet and least efrectlve ~ethod 

!s t!'le prov1slo:i o: ru°t'cer recoi.l pais ·:lesi;ne! with colle:;ising 

i:iter:ial rubter f~ns. T~is device made of rubber ~tores 

recoil sireilie.r to a spring allowing an un~estrable fast 

recovery. An analo)3:y is the :not!.or. of ~·1.rpeiisioi:r:Eip.i:'bl:?:s: in 

automobiles w"Jich require s'iock a'be·;)rber-2 to eubd.ue the reb::lu:od 

of stored energy. 

An ideal butt ?ad would be t~e ty;ie t'iat !'esiets 

up to a predeter::~~ed pre-loa~ level, t~en ab9orbs t~e recoil 

wit!l:iut a spring-like action re11overing g:r>ad'.lally back to norlllal. 

Sue~ a device was d.eveloped cy Etemington with the assistance 

of D.J.Pont-~ade o~ polyurethane foa.n:. Tests of this ~evice 

pro~uce1 outstandln5 recoil absorblng cnaracter1EticE a:id met 

t~e · - princ1:p.l.e·s' :- previously mentioned. 

Ther-e we.:-e procle~s of color, matchin~ surface to wood, and 

1f sanded, water a~ao.rj;i~ian, These procle~s I believe can be 

solved ar.d if produced correctly would per~OI"lt su~erbly far 
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beyond a:ny butt paC. now p:roducecl., 

A standard 30 1 06 caliber requires a 36" barrel to 

obtain ~a.xim~~ velocity. Therefore it is oovious t1at a 

consl~erable a~ount of gas energy is bein~ wasted when using 

bar-re ls o:: sh:irter lengths. The escapine; 1:3as from a 24" 

barrel in thi S Cali be!' genera.tee R IT:UZ:lle pressure Of 10, 000;¥S<'.J II -
and is esc~p1nE at velocities in excess of 2700 ft/sec. 

This escape praducee arp~a~dJe~ effect whioh is ap?roxim~tely 

l/3 of the total recoil energy, and is 20 significant t~at if -pz-eyented from happe~in5 would be one of the more important 

a~vancea in gun ~eeign and recoil reduction in ~istory. 

adequate solution would stir t~e very foundation of ~~e 

e~ortins and military gun industry and would ~rovide a 

powerful ed~e of leade~ship. 't/':1.en achieved safely the principle 

bas far-reac~in~ im~11cat1ons in t~e com~ercl~l ana ~ilitary 

areas. For example with fully autornstic Ml.!les recoil 

would become nee.rly 2ta!::iliz.ed durl..ng fi·ring, a feat long 

so·..l~r:t 'by the :r.ilitary. Reducing recoil in t~is ttagnit.ude 

could ?rovide t~e ~~nter wi:~ ?Ctential big Caliber perforn::ance 

and a recoil of a 223, 

T~e idea is not a myth. A laboratory model w~s constructed 

by Remington personnel using a 1':760 1.!1 30' C6 caliber wit::i 

t~e resultin; ~easurei recoil of a 2231 It is conceivable that 

t~is principle co~la be used on s":'lat~ns e.s well anc. combined 

with the reco1l-reducing princi?le ~n t~e }UlOO could approach 

a recoil-free s~otgun. 

ln1t1ally some :reliable means must be useQ t~ ~~1~ a 
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valve mec~an1sx closin~ t~e esoa9e of Eae. T~e rnoEt lo~1cal 

means 1s t~e t~llet. There~ore it is assuie~ that ~~e 

various su~!estions o~ valve mechanisms discussed will be 

;:iro~rarnme:: to be acc. ivated 'by t~e b·.i.llet. Inertial :;:iroble~e 

are e. bi; factor s.r:d careful celcula t1 one, com-c·.l.~~e r ar.aly e is 1 

and ~eaeure~ents are necessary. If t~e ~~~e o~ t~e cullet 

actlvateE a valve mechanisI in sufficient time a difflcult 

~ro':le::z: :.:i tiz:::l..'lg is :iverco:l'e. Conversely if :n:ire delay is 

15 

neeced earlier prog~a~m1n! cy the cullet in some selected area 

of t~e barrel ls needed !l.Ild careful analysis and design ~ust 

be instl;ated to ~revent d6.Il~erous ?re~ature muzzle closure 

1:;.efore cull et exit. 

The fol~ow1ng su3~estions are without calculation o~ 

~easured foundation a..~d are ideas only, to bs examl~e~ anc 

rev1ewea 'Cy design ani laboratory ~ersonnel. It 1e ~o~ed t~at 

t':ley me.y cause an ':ledonic reacti:m 'ty the readers to furtber 

enlar~e the s~ectrum of t~ou~~t. 

Sug~e~tion 1 1J..rv-
Utilize a 3-secti~n 1::arl"'9J. T~e firs~ sectio~ 1~ ~el~ S~ 

ri~id conta1:n1n~ tte che.z::ber and is !~oot~ :ored. Being 

t~e longer of the three l&n~ths allows t~e bullet to ottain 

max1n:um veloci~y. T~e eecond o~ ciddle section rotates lik& 

a n·.lt ~:n a threaded tube. This porti.on i~ relatively short 

and contains sain twi=t rlflln5. T~e rear portion or the 

barrel works l~xe a collet closing a s?hinter valve w~en 

rotated ty t~e bullet trao~1na t~e erpand1n~ g~s. The bullet 

contin•jGc into and t!lru the th1rc rifled muzzle eection 
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,-- - finalizing its spin and accuracy. This sect~on ls ~eld 

rie;id.. T'.'.e :niddle section when rotated. loads a .s:ir1ng whic'.1. 

ls prosra~ed to o~en the valve, ~radually rele~si~g t~e 

stored gas cy counter rotation at s later pe~lod. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

ic 

R2512305 



••• SuJ!ge st ion II 

Use a bullet de:1~n of two d1a~etere. 

Fig. l 

The front secti0n: for exam?leJ could bE .2eLL'' 1n diameter a.rid. 

t~e rear sectio:: . 375" 1.n diameter. Tbe first 20" o:' 2"-" of 

the barrel ie su:ooth bore to accom-.:oC.ate t!'1e .375" rear 

cyllnC.er or t!1e l::ullet and the last 4 11 a .2E:4" rifled. bore. 

The juncture of the two sections of bullec are s~arp, 

creatin~ a~ i~tent1onal stressed area. T~e bore ~rovides 

a .sha::-p ::'"-::>'..llder from .375" to .2e1' 11 to ehea.r off the ree.r 

slug whlc~ sets as a plu~ preve~ting any further forward 

movement of ;as. 

Fig. 3 

T'.'le s:iea:re~ .284 11 dian:eter forward section is allowed. to enter 

t:>ie b" of rifled barre'.!:, s-oin sta.b11ize1 and exit !'rom t'1e 

cnJzzle. T:,e rema1:n1n.~ elui; must 't:e re!:Coved.. !:f t'.!e front 

sectio~ or the barrel is.allowed to sl!de f~rwar:! due to 

the force ~enerated by the fc~ward motion of t~e bullet, an 

escape vent c~uld be provided to discharge the slug and 

the ~ent-up lower velocity residual gas. It 1s believed t!:lat 

because o:' inertia· in actuating t~e rcechanism sufficient 

tirre to release the etored gas could be ?ro~ral!lme1 to 

~isc~ar~e at a F.radual reduced rate with nesli~l~le effect 

on recoil reductlon.F13 , 4 
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Sug~estion !II 

T~1s method has the apoearance of ?etals on 3 tulip. 

In this syste~ a series of metal petals surro'.lnded by a 

very stron~ S?rin~ seals t~e exit of gas after the 

farces its way t~Doug~ t~e petals. T~e projectile shoul~ have a 

long gradually-tapered section starting just back of the ogive, 

(l'.lite sirdliar to a ts:;::ered heel ex-cept ~aving a longer taper. 

fl~. 5 
Fl ii. b 
F:il:. 7 
Fig. e 

The ent.1re action is as follows: Tl'le pet a.ls, pe r!1aps 8 

in number, are closed tightly over t~e forward sect1oD of t~e 

muzzle ~~rr-ound&a by a strong circular eprin~. They must be 

completely tl~rrt., ca;;able of' "9revent1:ng sa.s fron:. le akin~ at 

a-pressu!"S o1'1C,OCO#sq". As the -proJect.11e passes past t":le 

muzzle and into t~e valve area t~e petals are forced open 

by t::ie o;5lve o~ t'·e bullet and. 5tart closine: s.s t'he rear 

taper passe~ t~ou~h ":.he eea1s. Trapped reeid~al gas coulc 

be allowed to'escepe through a valve at a later period 

somewhere in t~e carrel or by actually using the extraction 

of the cartrldge case as a Yalve. It is also possible that 

a ielayeQ ~low back unlocklng system could ce deei;ned 

wherein the resiauai gas would t~..ruet t~e cartridge case 

rea!'War:i UE in~ t~e. j ~t e rte ct in reverse thue ·rorc !.n; t':e 

:rifle !o!"WarC.. The result w:ml·:i be add.iti:mal recoil 

reduc":.1on. In t':":is ea"e alteratio!:'I to t~e lock1!1£ mec:ianiE:r 
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rearwa.rd 
and safe handli.ne- of tl.'le · -.-~· exhaust ~as would be in order. 

T~e petal design must be so wel1 eneineered that 

accuracy ie not im~air~~. If the lon! taper in the rear o! the 

culle~ ~oesn't allow er.ou~~ working area for t~e gss, a 

drivin; band ex;:iosin~ a sharp s~oulder of substantial workin~ 

area follows~ ty a lon~ taper allows · closin~ of the petal~. 

Ultra hi~~ ~elocity can be o:ta1ned cy several means. 

One of t~e ~ost successful, the 3-erlich principle., was used 

by the Gerri:ans in lar~e bore oa.nnons d.urins "lfi'l'II. Th.is 

?r1nciple U2ed a ta~ered bore from breech to near t~e muzzle. 

T~e projectile contai~ed one or more circular tins muc~ 

lar5er 1n dia:neter than the ~~in ~o~y e:xposin~ a lar~e 

workine ~rea to the expan~1~~ sas. 

Fie;. 9 

A~ the projectile ~~ved tow~~d t~e u.uzzle thru the tapered 

bore tbe fine folded into receeses attainln~ a fl~lEhed bore 

dimens1on. Durln~ t~ls movement down the tanered bore an 

exceedingly ~i~~ velocity was obtained in the nei;~borhood 
Fia:, 10 
Fi;. 11 
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of 500C ft. ~er secon~. Naturally, with this velocity and 

pro ject1le c:;,nstruction of hi6:-i. "na.rdne ss and tougb.ness 

ouallties, ~enetration of armor was ac~ieved with devastatln~ 

results. 

A bullet ::if 6:nm i!ize with two fins of .375 11 die.. coul:i 

be ueed for tl::e in1tla1 te~t of the Gerli'c!'l princi"?le. The 

barrel should be a'Pproxi:i::e.tely 26" in .Length with a.n initial 

smooth 'core d.iao::eter of • 375 11 5rs.dually tapering to .24C" 

in 2C". The last f." contains a gain tw1st rlflin0 to a.c~J .. eve 

ata"cHity. 

'It see~s ?OSSibJ.e that a. pr;,jectile,;. ·if pr~perly 

desieneO, c::i~l1 orovide its own power su~ply. T~e core would 

~e t~e actual proJectile surr~unded cy t~e 1gu.itine material 

safe enou~~ unde~ normal ~an~lin~ to ~e or no concern. 

~en initiated ~orward by t~e thrust of a base ~erc~ssion 

ty?e ~rimer t~e frictton caused by contact with the tapered 

20 

bore would provide comcustion. Because of t~e large working area 

ext?"a thrust wo1.:.ld be s:':.ta.l.?H.id as the erodine oulle~ 

ap?roac~e~ 'l:t'~zzle core ~i~ensions. At a point approx1~ate~y 

would. stab1l1ze the proJect.1J..e, In t'::.ie deel~!l no eijectlon 

or extract!on is needed and t~e design of t~e receiver 

could be shorter in lengt~. thus li~~ter in we1i;.~~. lower cost 

and wauld_p~ovi~e:a~faster lock t1me. 
Fig. li; 
Fig. 13 
Fis. 14 
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P!'O'Oosed foundation for a new bolt action s·~'.lt;run. 

I believe t~is pro3ram ca..~ oe ac~ieved easily ~t 

low development and pro~uction c~st, because the ground 

work for such a dedgn was thoroughly CO'Tered. d>.J.rl..n~ the 

M782 an~ M540 ~er1od. 

T~e effort of simultaneous desi,gn to ~rocees co~cept 

was almost a success in the M?~e development, and was at~em?ted 

to eli~inate t~e costly redes1sn ~o ~recess t~~t a1Hays 

occurre~ in ~~evious ~ttem~ts. T~e cig protlem was to nail 

of after the model wss tes~ed a~d accepted f~r projuction. 

We jid ach1eve a ~easu~e of success with t~is a~~~ac~ 

by ~aking our layouts of all essentia~ cuts in the receiver 

the same whe~~er t~ey were for the M758-MS40 or the ~reposed 

bolt action s~ot~..ir.. T~is inclu~ed the receiver len~ths, 

dis.:neters, e·Jectior:. ports, fee:l opening and fire c~ntro! 

slots, etc. T!'!.e drawin;s of 't."?ese Si!I!iliarities were ?rese:i.te:l 

to proceee ~n t~1e ~anner. 

T~ms t~e bolt actio~ s~oti!U;. concept was log~cal a..~~ si~?le 

for we nee~ed 3 size~ of receivers f~r t~e var1ous M788 

cartrid~es and t~ese sizes we~e ideal for t~e s~ot;un i~ we 

were to c~ver all t~e gauges fro~ 410-12 5a. 

I believe, because of ~~is procees design effort_,~t 

prod·..icti::n machi:'lery a.s now used ~or t!le :m1ee-M54C rece1 vers 

will acco:n:nodate the reou!rements for t~e ehote;u:i. 

The rear locking eystem was ~ore than adequate in 

s~~ength and proper for feeding s~ot shells. The design 

did not 1~clude a tubuLar feed system which was adverse to 
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t:ie M788 but that. doesn't a:ea.n 1t couldn't be a.ccoi;i;illshed., 

I do not rec~ll whet~er a model was made out I re~erober th~t 

stren~h testing of t~e competitive bolt action shot~~ns 

revealed weaknesses in the1r b:ilt 'na."'Jdle lock up which woul:l 

not be acce~table. TherefJre our re~r multi~le lock ~ethod 

was s~?erior. The tri~ger mecha~ism of the Y.788 was a natural 

for t~e s~ot~n and provided a cle~~ crisp let of~ with very 

fast lock ti~e o~ around 2.7 ms. 

T~e reason we did not pursue che pro~ra~ further was 

because of Mr. Coleman's reluctance in lieu of a bad imaEe 

for rtelliln~on whiC"h he t!'l.ou~:-it w:::n.:ld lower t~e stat.us or 

t!'J.e MllOO. 

23 

At that time marketing speculated we ~ould sell 50,0CO units 

a yea!'. 
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Xe: H.C. Munson 
G.D. Campbell 
C.B. Workman 
J. J. Brooks 

1/26/82 

BOLT ACTION RIFLE PROPOSALS 

The following rifles could be produced ror the 1983 
sales year. Rifles would be warehoused in the Fourth Quarter 
of 1982. The Scope Mounts would be packaged in separate con­
tainers. 

Specifications per C.B. Workman: 

Proposal No. 1: 

1. 
2. 

Current 700 ADL no change. -f:Pse ... 1 Mefu. i 
New M/700 ADL entry: 

a. Classic style Stock 
18 L.P.I. b. New checkering pattern 

c. Scope rings supplied - clean Barrel - h'1 flo!:.s #f'-# I 
no sights. ;:,n,.s,I/ 

3. M/700 BDL - Same except; 
a. Add Scope Rings - clean Barrel-Hi y/oss ,Me-kl r//.h.s.11 
b, Medium gloss wood finish 

Proposal No. 2: 

1 • 

2. 

3. 

JPL:js 

Current ADL except: 
a. Formed follower 
b. M/788 style rear sight assembly·with 

metal ba::ie 
c. Present metal finish 

New M/700 ADL entry: 
a. Classic styla Stock 
b, New checkering pattern 18 L.P.I.- la . 
c. New medium gloss Stock finish-Hi 7/~:;:; M!' I f,,P1s/( 

M/700 BDL - Same as present except: 
a. Add Scope Rings, clean .Barrel-#i 9/,;s.s .J1ekl F/.1.11sl1 
b. Medium gloss Stock finish 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 
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