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THIS BOOK MICROPILMED:
1S COMPLRIR \
MAXE §) ADDITIONAL ©UTRIES

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 i
thereafter as possible. /

, 4. Where entries on a.single experiment do
v . 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.

. v : 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.

INTER-DEPARTMENTAL CORRESPONDENCE

Remington, ETERS
P D>

“CONFINE YOUR LETTER TO ONE SUBJECT ONLY"

May 3rd, 19u4%

TO: M, B, Walker
FROM: ¢, ¥, Benner

SUBJECT:  CHEMICAL ANALYSIS OF BARREL BLANKS

The chemicel analysis of barrel blank forgings as supplied
by you and obtained from a lot of barrela that were originally made for
Steger Arms some years ago, is as follows!

Carbon o34
Manganese .68
Chromium <86

Molybdenum 2R

This snalysis is comparable to our Specification #46 (Cr-Mo).

N2

C. ¥, Bénner
Engineering Section
Technlcal Department

CFB:MC
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ee: C. I, Bradford
k. A. 4. Hentschel, Ilion
J. D, Howell, Tlion L

Bridgeport, Conunecticut, March 18, 1943

08 P, B. RUTHERFOED
ILIon

FROM; L, &, BTIER
RESEARCH BIVISION
BUILRING 335

S8UBJECT:

I a=m sending you the resulte which heve bsen
obtuined to date on the Bpringfisld bolt projecst. The values
listed are ratios of bolt foree, ss messured by the ess gauge, to
the forse calculated from Fy,z = PA where P is bdrsech pressure,
measured by the giazo gauge and A iz the area of the dartridge
hm, 0.173 in.2, The results show up more significantly wheh ex-

in sais m Also ineluded are the standard error, the
number of observations s 8hd the value of Fugy, 88 defined above,
Obviously, the actual bolt foree 1s obsained from the produet of
the ratio glven in%o Fpax,

The measursmsats in which the besd srpace was
varied aad dry and clled sases somparsd, were made in a Woolworth
eradls., The measurements with c¢lamped barrel were made in & i}
Fraaskford Arssnal rest. JFres and rigid dasking messurements wers

obtained in the setup deaignsd for thc acourasy study, Ia the 5
latter oass, 45 pounds of lead shot in a large steel oylinder - A
1;7?191;““ bahiad tho stock; the reeoll distance 41d not exoead

noh.,

The resulis seem to Justify the comments which
follow;

| l. There is & significant differense in bolt fores 2s2 betwsen
m:d.dmd dry cases, though the difference 18 smeller then was ex-
peso »

2, There is a significant differeance in bolt forees as betwesn
i minjmur sné other hesdspace values but nct detween beadspaces
larger than minimum,

3. The type of fpros operative in she gun astion Appambly dons

| CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
KINZER V. REMINGTON R2531357



P. B. Rutherford - -2 - ¥areh 18, 1943

not alter the applicedbility of she F = P4 formule. COriginelly,
it was felt that the presence of "impaet forces” would eslter this
view. However, the results sppear reascnable upon & closer
analysis of what ean de neant by ™impeet forces™, A4 Torce cen bdbe
called ap lmpaot foree when the time of sppliocaticn of the force
is very sssll soupared with the netural pariod of the systex on
which £t operates. Bow in the gun, the time from the injtiation
of the foree to its maximum values ls of the order of 107/ seccnde,
whereas the matural period of the gatge body is of the order of
10=5 seocnds. Iz otner woerds, the bdolt face “follows in step™
with the spplisasion of the foroe in the dbreson. The sbsence of
vibrations on the pselllograme would sesm to support this view.

he A sigaificant difference 1a boli force as a function of the
method of supporting the gun sppaars only in the case of free
recoll as agalnst ether methods of support. Shoulder shootlng
doas not sesm to behave like free recoll in this rempect.

4 genersl mathematical analysis bes been msdse
whiech shows the Tesuits to be at leamst gualitetively ressonzbdle.

Ian regard to the guestions whieh you aeked in
your letter (Pebruary 19), I have no explenetion of the negative
Toree appoaring on the curve for 4ry oases. Aotuslly, this showed
up only in these prelimisary messurements, dlsappesring in later
results. It eould bave besn due $0 & defect in gauge lnsulstion
g8 this was renewed bhefore the final messurements wers made. As
far as the helght of these curves is ooncerned, the examples
shown were ploked a2t random and prineipselly 3o show $he Torm of
the curvea., No effort wes made to provide particularly sccurste
drawings snd the values given with the ocurves refsrred tc average

495

Att.
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Einlmum Heasdspaoce

D. 0.82 ¢ L0016

0. 0.57 £ .02%

{

Medium Hesdspace

{_1.940%)
33 obeervations

21 cheservations

1.946"

L. 0.93 ¢ .06 38 observations
0. 1.005 2 .01lh 17 obeervations
Mexinum Heedspace {( 1.950%)
D. 0.91 & .022 33 observations
0. 1.005 ¢ .01z . 16 cvservetions
Min, H.5. Dry Casss
Pree Recoll .83 -017 10 observations
Shoulder '
ghooting 0.95 .010 10 observations
Rigid Beexing 0.94 016 10 observations
0.93 .012 10 observetions

B&rfel-Cluspod

KINZER V. REMINGTON
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6407
£357

6513
£230

€480

6340

6577

6841
6720
68LA
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ec: C. I. Bradford
R. A. A. Hemschel, Ilion
J. D. Howell, Ilien ..~

Bridgeport, Comnnecticut, March 25, 1943

SUBIRCT:

This legter supplants that of Mersh 18, 1943
on the same sudjest., It gives the results which have been obtalned
to date on the Springfield belt projest.

¥e have used combdinations of dry and oliled
cases, minimpe, field, and maximum heed space, Woodwerth aradle,
fres recoll, shoulder shooting, heavy backing, clamped barrel.
The rollauins i a table of ihe results: .

Ghperved T
Method No, of Theoretical Tfraotion Standard
Haad of observa- meximum of theorets srror of '

Capes 2p200 Dupport Sdopa . forese 0 joel maxipun TIesuib

»016

eradle 33 6407 .82 %
Olled 1,940 » 21 6357 97 ¢ 024
Dry 1945 " 38 6513 293 2 D16
Olled 1.946 ® 37 6230 1.005 3 .014
Dry 1.950 » 33 6480 291 & .022
Olled 1,950 " 16 6340 1.005 ¢+ .012
Dry 1.950 TFree B
stocked 10 6577 83 § .017
Dry 1.940 BShoulder 10 6844, 95 $ .010
Dry 1.960 45 lbs.
baocking
weight 10 6720 9 } 016
Dxy 1.940 Barrel
plemped 10 65844 _ 93 ¢ .012
The wvalusp listed are ratios of She bolt foroe
Laked aaw = PA WhAY 8 She dreeah

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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P. B. Rutherford -2 -  uareh 25, 1943

FORCE MEi S ENTS O

prassure and 4 is the arsa of the cartridge head ,173 in.z. Sinse
both meximum pressure and meximum bolt force were measursd on each
shot, this ratic is sasily osloulated mnd has & small variation
from shot to shot. The headspaces given are minlpum, fleld and
maxizam,. Dry cases were as received, olled cases hed a slijpery
layer of machine oil wiped on. '

The free stoeiked gun slid back on parallel
ways end was caught after the bullst had left Lhe muzzle. Fortye
five pounds wers placed bebind the stcog in another ease, In the
slanped barrel case, the stcoked gun wes fastened im & rest by the
barrel and the bdarrel 4id »ot slide 1la its gripe. The rsst vae
welghted with 100 pounds of lead.

The results seex to justify the ocowments whieh
Tollow:

‘1. There is a pignificent 4ilference in bolt forece as between
oilcgn:nﬁ dry cases, though the difference is amsller than was ex-
peot

2. There is & signirieant difference in bolt foree as hetween
rinlmm and other hesdsapace values but not detween headspmces
largar than aianizmum.

3. The Ltypes of Torce operative ln the gun aection apprerently does
net alser the appliecadility of the F = PA formula.

&e A significant difference in bolt force as = funotion of the
wethod of supporting the gun anpears oniy in the oase of free
recocll ss against other methods of support. Shoulder shooting
does not seex to bekave like frees recoll in this respect.

A genersl mathematicel anmlysis hag deen made
wiioh shows the resuliz to be at least gualitetively reasonsabdle.

In regerd to the guestions whieh you asked in
your lettar (February 19), I beve no explanstion of the negative
Toree sppearing on the curve Tor dry cases. Actuslily, this showed
up ofily in thess preliminary measurements, disappesring in later
results., It tould have been due 10 & defect In gauge insulation
a3 this was repewed defore the fin:cl measursrents were msde. As
far as the height of these curves is concerned, the examples shown

wsre pleked at random and principally to show the form of the curves.

Ko effort was made to provide particularly acourate drawings snd
the values glven with the gurves referred to svsrage values.

PFD
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/

EXPECTED| BOLT Ooecr Barr Eéf-,. %
OEFLecTiO STEEL | LOAD | r7EAN | LAy o\ IEAN | 1 TEAK A
oOF BoLr waieH \Ressufe pressurs| Barrcr | STEEL | Flessuks FResSURE]
Peceneg | A1S ] BoLT |Pos53c8uf|FPossi8rel SiZE OR A/SI N® l705>1ﬁ4,t-.‘ PossiALE
8y Youncs oR NOr INAL socrt 5 focthen 30 -0 & in BTE | Frrew Dia|s- A/oM/~4q N 30-00G N 375
Recerver! Borr Bovrr Mopucus| N E YIECO |(Wirmour |cAss = |HsH caséd or jpend YiELo [Case |Had ease = fﬁ‘w'
[ODEL |AREA IN {AREA IN|AREA t~n | P = 9008, NE POINT  |Rorraneri| (7ax. Aeoor rAX. Rood AT SHANK| b7 | ~Max Frook rAx fFaded — *
NEQ. TENS(ON |SHEAR  [CormrPRess |E = IX 107 IPOO  |\DEroRMAIN = 195 | = L FS | DhA. (N o _ — 495 | 5148
s@. (N. | 8@. IN. [ Sa. (~. INCHES 2830 N\ @8 |7 5a. in| o5 in rncHES /sa.w. g5 .M B/90. TN
) s.k"»i“' oty g '
! éﬁ?{; %% V%%
' 720 43 .397 .109 .0015 2340 190 20,750 82,000 | 64,000| 1.085% £-4130 | 52,000
120,000
7L <480 429 Q41 0013 1335 75 10,600 42,000 1 23,000( 1.071 [ %-4130 | 57,700
2340 190 26,8001106,000 | 82,000 120,000
11E-760% | .303 .206 b VA L0014 1335 75 8,600| 34,000 | 27,000 .897 | T=4130 '} 49,N00
2340 190 21,750| 86,700 | 68,000 120,000
2X-760 «355 N7l 0150 1315 75 5,350 21,000 | 17,0n0 892 | T-4130 | 48,000
2340 190 13,500} 53,000 | 42,000 120,000
M1903A3 LAT0 .329 .084 .0020 8620 130 10,900 43,000 34,7M0( 1.711 [ 1750 2,00
75,000
Rock,, _ (
M-T70-W 537 +400 .086 .0020 48 190 16,1400) 65,000} 51,000 .959 £-4130 | 52,000
; : ' 170,000
(*) The [Barrel Ektension fis the Réceiver il the 1X4760. |
' ‘ - : .
ROT=: |The above Force “and Pressyre fi }-es are theoretical and shquld be 1dped for ohomparisop only. o
According to experience a¢tual figures would be higher. -
‘
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REMINGTON ARMS COMPANY, INC. | xc: W.H. Coleman, II

INTER-DEPARTMENTAL CORRESPONDENCE J.W. Bower
Remington. ERS o
RS P Foato - SAMA

““CONFINE YOUR LETTER TO ONE SUBJECT ONLY*

Ilion, New York
April 30, 1985

E.F. BARRETT

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

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

G.q.

A.A. Hugick
New Products Research - Firearms
Technical Representative

AAH: js
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REMINGTON ARMS COMPANY, INC.

SPORTING ARMS-AMMUNITION-TARGETS-TRAPS

ILIDN.NEW YORK 13357
TELEPHONE (315} 894.9961

June 7, 1985

Mr. Paul Eschrich

SAAMI

P.O. Box 218

Wallingford, Connecticut 06492

Re: TU 15/16 Unsafe Arms and Ammunition Combinations

Dear Paul:

‘308 Win. and 8mm 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,

& Q.

A.A. Hugick, SAAMI Rep. _
New Products Research - Firearms

-
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REMINGTON ARMS COMPANY, INC. xc: W.H. Coleman, II

INTER-OEPARTMENTAL CORRESPONDENCE J.W. Bower
Remingron. DETERS
WD 11501

“CONFINE YOUR LETTER TO ONE SUBJECT ONLY"

Ilion, New York
April 30, 1985

E.F. BARRETT

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

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

GG

A.A. Hugick
New Products Research - Firearms
Technical Representative
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REMINGTON ARMS COMPANY, INC. :
Research Department — .
- %
s \(‘Z//.,C,@
,‘/—M{
cc: R. E. Fielitz ‘
Bridgeport, Connecticut
April 26, 1985
TO: E. F. BARRETT
~ FROM: W. H. COLEMAN, II

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

Research has no problem with the proposed standard as submitted.
The only comment 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.

LIRC lelr

WHC/dr
Att.

CONFIDENTIA-L;SUBJECT TO PROTECTIVE ORDER

KINZER V. REMINGTON R2531368



CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
KINZER V. REMINGTON

R2531369



