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THrn B~OK UCIOPILIED\ 
AS co~PLETE \ 
MAKE MJ ADDITIONAL ENTRIES 

RULES FOR RECORDING 
EXPERIMENTS 

1. Original records are to be in ink. 
2. Each notebook page whereon there is re

corded a completed experiment should be signed and 
dated by the experimenter in the space provided. 

3. Each notebook page containing a completed 
experiment should be read and signed by a witness 
who will place his signature and the date in the space 
provided. The witness is to be one who understands 
the purpose of the ·experiment and· the result obtain
ed but who is not likely to be the inventor or a co
inventor. Preferably the witness signs on the same 
day as the experimenter and in any event as soon 
thereafter as possible. 

4. Where entries on a single experiment do 
not completely fill a page, the remainder of the blank 
page should be ruled out. Where the record of the 
experiment extends over several pages which are 
not consecutive, proper cross-references should be 
inserted. 

5. The bound _ notebook is to be preserved 
intact. In no case should any page or part of a page 
be removed. 

6. No erasures are to occur in the record. 
Any corrections or changes should be made by can
cellation, leaving the original entry legible. 

7. The same rules as to signing, dating and 
witnessing are to be followed. when the original 
data are recorded on loose sheets or forms other 
than the standard bound notebook. 
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REMINGTON ARMS COMPANY, INC. 
CC: R. R. Graoe 

R. C. Mess 
C • F • :Semi.er 

INTER-DEPARTMENTAL CORRESPONDENCE 

PETERS 
~ 

"CONFINE YOUR LETTER TO ONE SUBJECT ONLY" ____ _ 

May 3rd, l 94t; 

TO: M. R. Walker 

HI.OM: c. F. Benner 

SUBJECT: CHEMIC.AL ANALYSIS OF 13.A.RBllL BLAHS 

The chemical anal.7sis of barrel blank forgings as supplied. 
by you and obtained from a lot of barrels tba.t were originally made for 
Steger .A.rms some years a&o. is as follows: 

OF.B:MC 

Carbon .,34 
Manganese 0 68 
Chromium .s6 
Molybdenum .2~ 

This ana17a1s is comparable to our Specification *46 (Cr-Mo). 

c. J'. Benner 
J:ngineering Section 
Technical Department 
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cc: c. I. Bradford 
R. A. A. Hentschel, Ilion 
J. D. Howell, Ilion..,_,_. 

Bridgeport, Connecticut, March 18, 194) 

P. B. RUTHERFORD 
ILIOlf 

I aa aen41ug you the .reault.a Whioh he.Te been 
o'"d.n•4 \o 4••• on t.u Spr1agt'1•l4 bol,·proJ•ot. The value• 
l1ate4 are re.•1•• ot bol' to~oe, a..a aeaaured '1' 'tile esa gauge, to 
the tone oalnlat.e4 tJiiGm. 1Waaz • :PA wb•re P 1• br.eeoh pnesure, 
meannct lt7 t.he piezo gaqe and A 1• thtl area ot •h• oanr14&• 
ll.H4, 0.17) in.2. 'I'll• retA&lt• ahow up more aipi~lean•ly whaa ex
•prea.69Cl in "111• -.,.. Al•o 1aelu.4ed ar. th• nan4art erro:1 \he 
aala•r or ouenalioaa, aa-4 •b• ftl-ue ot 1mu.1_ae det'inecl above. 
Obrtou.al.7, the aohal bolt f'oro.e 111 o"8.1ned. rrom the produet of 
•n. Ntio gi'f& 1n•o J'-x .. 

l'h• aeaaurem.enta in Which the head apace wae 
ftl"ied an.4 417 u4 oiled •••• oompa.z-M, wre aate in a Wootwonh 
•ra4lA.. ·a. aeu~reaea•• wlth elu;p..4 lMu'nl nn made bi a 
haakt.ord Arnaal nn. he• and rlg1cl '-•king .-aunmente were 
obtabte4 in •he anQ 4.ftlp.M ror t.h• ae•un.,. •tut.f. In tl:l• 
l.att.er oaae, 4' ,POW'1U or leat allo' in a large •tffl eylincl•r 
were p.1.a-..4 Mh1a4 •he •took; \.he n•o11 t1nanoe 414 not uoee-4 
)/8 inch. 

The reaulta ••em to Ju.tit)' tb• comment• which 
tollowi 

l. There ia a aign1t1oaut d1tterenoe in bolt toroe ae between 
oil.ed and dry ca•••• though tbe dirterence is Blll.aller t~n wa.a eY
pee-.ed.. 

2. !hero 18 a aiguitice.nt differen.c• in bolt fore• aa be-iwe&n 
ala.t.mwr(and o'ber hea4spaoe ?alu•• but not between h.._dapaoea 
larger $ho ~nil'luai. 

). The "type ot toro• ope:n.•1.,. 111 •u . .- -1• app&l"H1il7 aoe• 

-~ 

l 
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no~ alter the -appl1eab1lity ot ~he F : PA formula. Orlginelly. 
1't waa t.l~ that; ~he pruence of •impact f'orces" would e.lter this 
vin. Bowv•r, ta• reaul.ta e.ppear reasonable upon e closer 
analyaie or wl:ae.• oau b-8 meant by •impae~ rorcea•. A force can be 
called au. iapao' tore. a.a the time or applloation of tbe f'oree 
1• ··~ 11nll ~ w1tJ1 the natural period ct th~ sy•tei: on 
Whloll 1\ eperatea.. Jlow 1B the gun, 'th• time from the initiation 
or \he rnee u 1'• mas1aw.G Yalu• 1:a et ~he order of io-:; seoc11d2, 
nereaa \U Da1-an.l period. of t-be ~auge bod7 111 of t.he order of 
l0-5 eeoou4•. Ia ~r wons, tll• bolt f'aoe •tollov:s in step" 
wiU the &pCJl.1 .. ,ion ot $he tor.oe in the breech. 'fbe a'beenc-e of 
v1bra•1oaa Oil ~h• .pae1lloaram.s would aeem to sup;:>ort this viow. 

~. A ai&airioen\ 41t'te1"911ce in ·~olt force as a tunet1on of the 
me~ho4 or auppo~iag tih• sun appears only in ~be oa8e of rree 
reoo11 u·aaa1na• O'llk•r metho4s ot support. Sbould.•r sho~ting 
a.oea aot ••• to OellBYe like tree recoil in this reape~. 

A general matheme.tioal a:ne.lysia has bee:1 rruru!e 
wbiol\ llhowe t.ae reault.a •o b-e at lea.at quali~atively reaaonable. 

Iu regal"4 ~o the queationa whieh you aaked in 
TO'U.r l••t•r {7ebraary 19), I have no ezplana~ion or ~he neiSAtive 
toree appearing on •he eurve tor 4ry oa•••· .Aetue.lly. 1-his showed 
up oul.F lu th ... pnlbduary wsur.mena, d1H.ppear1ag in later 
reaul~a. lt eoultt haft been 4ue •o a d.etec~ in puge insulation 
as t.h1e waa J"elltnNld. kton the tinal meaaurement.a were made. As 
tar e.a t.h• be1ght or t.b••• curves ie ooneerne4, th• exuplN 
shown .. re p1oce4 a:\ nmtlom arul pr1nc1pall.y t.o a.now the t'orm or 
the cunea. 110 et't~ we.a u4e to provide partiou.larly eccurste 
drav1tiga u.4 tbe nluM g1Ton wit-h the ounea referred to e.verag-e 
values. 
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• 
\ 

MiJ.l.1.Dwm Bea4s~ace ( l.940") ' Fma:&.a. { l.tl!h l 
D. o.a2 * .016 J) o'oeervetions 6407 

o. 0.97 2: .024 21 observation• 6)57 

Medium Beeds2aoe { 1.946•) 

D. 0.93 i .016 )8 obeerraiione 6513 

o. l.OOS s .014 17 obeerre.tions (2}0 

Max1m.!!! Head•;2!•! ( l .. 9SO•) 

D. 0.91 • .022 j) obaervationa 6480 

o. l.005 :.t .Ol.2 16 observet1one 6)40 

Min. a.s. Drz Gases 

Free Reeoil 0.8) t .017 lO observations 6577 

Shoulder 
Shoo ti.Ag o.9s t .Ol.0 10 obeel"'ftttions 6844 

Rigid Bao.d.ng 0.94 ~ .016 10 observations 6720 

Barrel ·ClUlpect 0.93 t .012 10 observations 6844 

'.' ', -·· 
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OCJ c. I. Bradford 
R. A. A. Re?:Dchel, Ilion 
J. D. Ho'6>0ll, Ilien .. .v#'' 

TO: 

Br14aeport, Connecticut, Maroh 2;, 1943 

P • B. BU'tB&ltt'OJU> 
II.ION 

ft.la l.Ctn •pplanta \hat ot lle.reh 18, 194-) 
on th• aaae h't»J9". It giTN 1h• renltl which haTe been obtained. 
"o 4ate OA t.ll• Sprtnctiel4 bol• p.roJeot. 

We lt&Y• ue4 ooaitd.aation• of 417 end oiled 
..... , li.1D.1m, .tiel4, an4 Mxlmum hea4 apaoe, woo&t.worti.h o.ra4le, 
~rM s-e .. 11, alloU.14.w ahoot1q1 ...._Yf koking, clamped. 'barrel .. 
the f'oll.cnria& is a 'bbl• or \he naultas 

Obeerve4 
ll••lM»4 ao. ot 'lheoretical f'rao'tion SM.o.4ard. 

BH4. ot ouena- marlm\llll ot "heoret• error of' ' 
cvu II'" IMpUO \1oM torot 11tl MJtmm r11ula 

Dey l.940 Wooct...nll 
ua4l..e '' 6407 .82 * .016 

011M l..940 • 2l ,,,7 .97 * .024 
l>ry l.946 • )8 6Jl3 .93 * .016 
01le4 l.946 • ·17 62JO l.005 i .014 
Dry i.tso " )) 6480 .91 t .022 
Oiled i.950 • 16 6)40 l.005 j .012 
Dry l.91,0 :rr.e 

stoo.ited 10 6S77 .8) • .017 
»17 l.94-0 Shoulder 6844 10 .9~ • .010 
J)ry l.940 4.S lba. 

baok1ng 
6720 weight 10 .94 t .016 - 11940 Barrel 

el aped 10 6844 .9) t .012 

'"" -~ ·. 
·>'~ 
· .. 

--..~. . --.. rn. •RN .A 4 ... 
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J'OJICS ~ Q2f 
&e!JiJ'!i!1F·P RIN 

- 2 - Karch 25, 194) 

2 
prtt.8111U'e and .a\ u tile ana at ~ne ea.rtrid..ge head. .17) in. • Sinee 
'l>Otb aaxiam preaRn and aaz1mum bolt rorce were measured on eaob 
abot 1 '1li• ra\io 1• •••111' ealoula~e4 and ha• a am•ll Tari~t1oa 
tr. not to aaot. 'lb• h..ulapaoea given a.re minimlm. field mu!. aazt-. i.,.. .,.. .. nn u reo•iYed., oiled oases had a al1ppel")" 
181'ff or aaoh1ue 011 wiped ca. 

!'att.tre. noeke4 pa •li4 back on parallel 
"W7• u4 wa.a oaugbt after tu laullat u4 left. the muzzle. l"ortyt1.,.• poaml• were plan4 behia4 '&he etooac in another oue. In the 
al,ape4 barrel oaH, ihe 8'l00ked gun waa f'tnued in e reat by i.11e 
l»arrel an4 t,he t»a.JTel 414 aot slide in lt• grips. ?he rest wae 
we1gh~e4 wi~ 100 PGWlA• ot lud. 

The l!'ltaults aeem to Justiry the oow.ments which 
tollcnn 

l.. Then i• a aipltioant 4itto.ren.ce in bolt torce as be~ween 
ou..4 aa.4 4J7 ..... , th-ough t.he 41fference 1& amaller than 111u1 ex
peot.e4.. 

2. ftere 1• a a1~1'1eant d.ittel"ence in bolt force u between 
•1•' n m eat. o'b•.r llea4apaoe ftluea but not between headapacee 
l.arpr •mm Illas-. 
;. 'fh• 'Q'peot :toroe opera~1Ye 1a the gun action apparently d.oee 
no' al~•r •h• app11eabili\y ot ~he F : PA rormula. 

4. A •1sni:tieaa~ 41rt.reno• in. bolt tore• aa e tunotion or the 
ae'4ocl ot Apperting 'll• cu appear• only in ~b• o••• ct rm 
reooil u e,ga1.an o\hel' .-tth06a or aupt)Or\. Sboul4•r ahoot 1ng 
4oea ut ..._ •c behaft like tree reooU in '1:>.111 reap•ci. 

Ageaera.1 aath .. tloal &1'1&ly•ia has been aa4e 
&ioh abowa ~be re-•ul•• to be at leaat c;,ual1tat;ively reuonable. 

l.u nsarA to t.be queationa whlch :rcru aaked 1n 
J"ot.lZ' letter (7ebru.ary 19), I have no explanation of the negative 
roroe &p>ear1ng on ~h• curve tor dry caaea. ~ctually, thia showed 
up Gilly 111 ~heae preliminary m&asuremen·ta, d1se.ppe-aring 1n later 
nau.lt.a. It eoul.4 han been due t.o a defect in gauge i.ruJulat1on 
aa •hi• waa reaewe4 before the fin~l moasureICenta were made. Aa 
tar a.a t.lle hei.gb:t. of ""•• curves 1s concerned, th.• exuploa ahown 
wen p10kea a\ raa4oa au4 :principally to snow the tom. of the ouM'H. 
Ko •~tor\ wa~ 11Ul4e lo proYlde partioule.rly ac.ourate 4raw1n.g• and 
the ftl.ua g1ft11 with 'lhe curYea ref'erred to aTeras• Taluea. 
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AREA IN AREA /N A.eEA IN P= 90oo-q ('/2 
IENS10N Sll£Afi:. ICoMPk'.E5S.lc = 3'X 10
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SQ /N. Sa. IN. 'So...'"'· . 1NC1ie:,, 

.IJ.3 .397 .109 .0015 2340 

.4go .429 .141 .0013 1335 
2340 

.303 .206 .114 .0014 1335 
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.355 /)71 .0150 1315 
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REMINGTON ARMS -coMPANY, INC. 
INTE .. -Dl:PAln'MENTAL COlll~ 

xc: W.H. Coleman, II 
J.W. Bower 

"CONFINE YOUR LETTER TO ONE SUBJECT ONLY" _ _,__ __ _ 

E.F. BARRETT 

Ilion, New York 
April 30, 1985 

PROPOSED ANSI/SAAMI STANDARD Z299.5-1984 
ABUSIVE MISHANDLING 

The Ilion New Product Research - Firearms recommends the adopting 
and accepting of the proposed ANSI/SAAM! Standard dealing with Drop and 
Jar-off tests with harder drop matt and word changes as written. 

AAH:js 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

U:Q,/1,;,i 
A.A. Hugick 
New Products Research - Firearms 
Technical Representative 

-· 
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Jtmington® 
~ 

REMINGTON ARMS COMPANY, INC. 

Mr. Paul Eschrich 
SAAM I 

SPORTING ARMS-AMMUNITION-TARGETS-TRAPS 

ILIDN,NEW YORK 13357 
TELEPHONE 13151 894-9961 

June 7, 1985 

P.O. Box 218 
Wallingford, Connecticut 06492 

Re: TU 15/16 Unsafe Arms and Ammunition Combinations 

Dear Paul: 

·308 Win. and Brnm Maus. cartridges were tested in a firearm 
chambered for 7mm Rem. Mag. Findings were that these cartridges 
can be made to chamber with varying difficulty and can be made to 
fire. When the cartridges did fire case failures occurred result
ing in gas leakage from the firearm. The gas leakage was considered 
hazardous, and the cartridge - chamber combinations should be added 
to the unsafe arms and ammunition combination list. 

Very truly yours, 

~~ug~ep. 
New Products Research - Firearms 

AAH: js 
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REMINGTON ARMS -COMPANY, INC. 
I NTIER-01: .. ARTMENTAL. CORRESl"ONDl:NCE 

xc: W.H. Coleman, II 
J.W. Bower 

"CONFINE YOUR LETTER TO ONE SUBJECT ONLY"-....,...----

E.F. BARRETT 

Ilion, New York 
April 30, 19 85 

PROPOSED ANSI/SAAM! STANDARD Z299.5-1984 
ABUSIVE MISHANDLING 

The Ilion New Product Research - Firearms recommends the adopting 
and accepting of the proposed ANSI/SAAM! Standard dealing with Drop and 
Jar-off tests with harder drop matt and word changes as written. 

AAH:js 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

ac;,.71,J 
A.A. Hugick 
New Products Research - Firearms 
Technical Representative 
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TO: E. F. BARRETT 

FROM: W. H. COLEMAN, II 

., 

cc: R. E. Fielitz 

Bridgeport, Connecticut 
April 26, 1985 

SUBJECT: PROPOSED ANSI/SAAM! STANDARD 2299.5-1984 ABUSIVE MISHANDLING 

Research has no problem with the proposed standard as submitted. 
The only conmlent is that perhaps some clarification on height 
during muzzle up and muzzle down drop tests is needed. Present 
standards call for the height to be measured to the center of 
gravity, and our assumption is that this holds true in the 
muzzle up or muzzle down positions, also. Adam Hugick will 
follow up with SAAMI. 

lJ"l/lfdt<. 
WHC/dr 
Att. 
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