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----------------------------------------------------

INT RO DU CT ION 

It is desired to change the rollmark of 2100 Model 700 Rifles from , 
7mm/06 to 7mm EXP .REM.. A process has been proposed whereby the 7mm/06 
rollmark is removed by grinding and the barrel is rerolled with the desired 
designation. 

The Test Lab was asked to evaluate the rerolled rifles. It reported that 
the rifles produced unacceptable accuracy and partial keyholing using 165 gr. 
Remington factory loads . 

0 BJE CT IVE 

• To determine whether the inaccuracy was due to a problem with the 
rifle, as rollrnarked 7mm/06, or if it was caused by the rerolling 
process. 

• If the problem was inherent in the rifle before the rerolling, the 
objective was to determine a method to repair the rifles so that they 
would meet the accuracy specs. 

C 0 N Cl US I 0 NS 

• The accuracy of the sample of 30 M/700 - 7mm/06 rifles, selected 
randomly from the'warehouse, was found to be adequate. 

• Bullet tipping seems to be an ammunition related problem and not 
a rifle related one. The observed bullet tipping manifested itself 
in slightly elongated bullet holes in targets 100 yds. distant. 
The frequency of elongated holes in the target varied considerably 
with the lot of 165 gr. 280 Rem. ammunition used. The handloads 
using 162 gr. Hornady bullets exhibited no tipping tendencies. 
Bullet tipping did not coITela te highly to inaccurate shots • 
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----------------------------------------------------

CONCLUSIONS Continued 

• Handloads producing the same velocities and pressures as the 
Remington factory loads resulted in significantly greater accUfacy. 

• The gallery accuracy devices give spurious results when testing 
M/700 7mm/06 rifles. See memorandum: "Gallery Shooting Jack 
Repeatability", Bennett, B.I., June 1979. 

~------------------·· ---- ··~ ... 

• Testing subsequent to this present work has shown that the proposed 
rerolling process can be expected to produce 10-15% rejects; i.e. 
10-15% of the rifles rerolled to 7mm EXP.REM. will fail to meet the 
accuracy spec. 

TEST RESULTS 

• Three of thirty M/700 - 7mm/06 rifles shot from the shoulder failed 
to meet the 3. 5 inch group size accuracy spec. One of the three 
rifles failed marginally • 

• Four of the five rifles tested with handloads had either previously 
failed the accuracy spec. or had passed the spec. marginally using 
165 gr. factory loads. The average group size for these four rifles 
shooting handloads was 1. 98 inches. The handload was 'not selected 
by working up a load for these particular rifles, but was chosen on 
the basis of 1t being a "standard accuracy load" for the cartridge. 

• Two sets of data for the five rifles tested with handloads were 
compared. One set of data was the average of three 5-shot groups 
produced by each rifle using 165 gr. factory loads; the other set 
was the average of three 5-shot groups produced by each rifle using 
handloaded ammunition. A statmical T test rejected the hypothesis 
at a 95% confidence level that the handloads did not shoot tighter 
groups than the factory loads by a margin of • 35 inches. 

• The pressure and velocity of the handloads were compared to the 
pressures and velocities of each three lots of 165 gr. factory loaded 
ammunition. The results of statistical T tests forced the rejection 
of the hypothesis that the handload pressures and velocities were 
different in magnitude from the factory load pressures and velocities • 
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-3-Accuracy of Model 700 Rifles Rollmarked 7mm/06 

----------------------------------------------------

TE S T R E S U LT S C<::mtinued 

• Four lots of 165 gr. ammunition were shot for accuracy. from the 
shoulder, in a 40-X rifle using a 20X scope. Three of the four lots 
tested produced average groups larger than the manufacturing spec. 
of I. 80 inches. See the data sheets. In comparison, the shooting 
of four 5-shot groups using handloads produced an average group 
size of • 84 inches. 

• Ammunition identical to the accuracy handload was made. but the 
162 gr. Hornady boattail bullet was replaced with the 165 gr. Remington 
bullet. Three 5-shot groups were fired in the 40-X producing an average 
group size of 1. 80 inches. No other testing was done with the 165 gr_. 
handload. 

• Components from forty rounds of 165 gr. factory loaded ammunition were 
examined. None were observed to be defective in regards to powder charge, 
uniformity, bullet weight, and bullet diameter. 

• Three 5-shot groups were fired from two of the rifles which the Test Lab 
reported to have failed to meet the accuracy spec. Both of these rifles 
passed in our- testing; the first firing an average group size of 2. 68 
inches, the second firing an average group size of 2. 38 inches. 

TESTING PROCEDURE 

A. General 

1. Shoulder shooting was employed for all ammunition and 
firearms accuracy testing reported in this paper. 

2. Group size was measured by determining the distance between 
the centers of the two holes which were farthest apart in the 
qrou·p. 

B. Ammunition 

1. At least three 5-shot groups were shot to determine the accuracy 
potential of the lots of ammunition tested. 

2. A 40-X rifle with a ZOX scope was used to shoot the groups. The 
rifle was cooled after each 5-shot group and cleaned after each 
set of seventeen rounds. (Two rounds were used as sighters .) 
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-4-Accuracy of Model 700 Rifles Rollmarked 7mm/06 

-----------------------------------------------------

TESTING PROCEDURE Continued 

B. 3. Unless othef'W'ise specified, the following headload was used 
in all testing which involved handloaded ammunition: 

162 gr. Hornady Boattail Bullet 
51.0 gr. of !MR 4350 powder 
Remington case (280 Rem.) 
Remington 9t large rifle primer · 

4. Forty 165 gr. bullets were pulled from ammunition Lot #'Hl3ND. 
Their diameters and weights were measured. 
The powder weight was measured and recorded for each of forty. 
rounds from Lot :fl:Hl3ND. Refer to the data sheets. 

5. Forty 162 gr. Hornady boattail bullets had their diameters 
measured. Refer to the data sheets. 

C. Gallery Accuracy Devices 

l • Refer to Memorandum: "Gallery Shooting Jack Repeatability", 
Bennett, B.I., June 1979. 

D. Rifle Accuracy After the Rerolling Process 

I. Refer to the report: "Accuracy Testing of M/700 - 7mm/06 
Rifles After the Rollmark Change to 7mm EXP.REM.", 
Bennett, 8.I., June 1979. 

E. Rifle Accuracy: M/700 Rifles Rollmarked 7mm/06 

I. The average of three 5-shot groups was used to determine the 
accuracy potentialofeachofthirty rifles selected randomly from 
the warehouse. A 24X Remington scope was used to facilitate 
the testing. The rifles were cleaned after each set of 17 rounds. 
The first two rounds of this set were used as sighters. 

2. The rifles were fully cooled before a subsequent 5-shot group 
was fired. 

3. The bore and groove diameters of each rifle were measured using 
an air gage. For these measurements, refer to the data section 
of this report • 
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To: C.B. Workman 
From: B.I. Bennett - F .E. Martin 7-3-79 

-5-Accuracy of Model 700 Rifles Rollmarked 7mm/06 

Lot# 

JOIED 

Gl2ED 

Hand load 

Sample Size :it of Rounds Showing 
# of Rounds Fired Tipping in Sample 

163* 6 

153* 16 

145+ 0 

*The sample size is 41% of the population. 
+'Ihe sample size is 76% of the population. 

Percentage of Rounds 
Showing Tipping 

in Samele 

3. 7% 

10% 

0.0% 

Bullet tipping was judged on the basis of visually observing slightly elongated 
holes which the bullet made in the target paper 100 yds. distant. 

6 

10 
11 

17 
18 

Avg, of 3 
5 shot groups 
FL _ 165 gr. 

3.58 
3.18 
3.49 
4.93 

2.37 

Avg. of 3 
5 shot groups 
HL 162 gr. 

1.82 
2.67 

l. 79 

2.33 

1.99 

3. 51 avg. 2. 12 
er = .93 .37 

A,f,f = .35 
T 2.328 
F = 6.10 

Degrees of Freedom = 8 

at 95% confidence 

T mustequalatleast 2.306 
F must equal at least 6. 3 9 

There is a sig.diff. between the 
means of samples, but not between 
the standard deviations . 

-- .,. 
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To: C.B. Workman 
From: B. I. Bennett - F • E • Martin 
Accuracy of Model 700 Rifles Rollmarked 7rnm/06 

7-3-79 
-7-

-------~----------------------------------------------

Three 5 Shot Groups 

Shoulder Shooting 

Ammunition: 165 gr. FL Lot #G12ED 

Gun it Group #1 Group #2 

2 2.48 3.16 

5 2.70 1.34 

6 3.27 3.83 

7 2.91 3.66 

• 9 2.81 3.38 

10 2. 90 3.73 

11 2.56 3.18 

14 3.94 2.42 

17 6.81 4.28 

18 2.19 2.36 

-- - --- ·---- ---- - - .. -· . - - . 

• 
CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
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Group !3 Average 

3.58 3 .o 7 

3.26 2.43 

3.65 3.58 

2.98 3.18 

4.01 3.40 

2. 90 3.18 

4. 74 3.49 

2. 72 3.03 

3. 70 4.93 

2.57 2.37 
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Three 5 Shot Grouos 

5/7 /79 - 5/B/79 Shoulder Shooting 

.mmunition: 165 gr. FL Lot *JOlED 

.;;· 

• 

• 

Gunt 

2~1 
2-2 
2-3 
2-4 
2-5 

2-6 
2-7 
2-8 
2-9 
2-10 

2-11 
2-12 
2-13 
2-14 
2-15 

2-16 
2-17 
2-18 
2-19 
2-20 

5-29-79 
BIB:T 

Group 41:1 

2.76 
4.01 
1.94 
2.98. 
4.36 

2.30 
3.17 
2.19 
2.18 
3.25 

9.06 
4.22 
1.52 
2.32 
2.27 

1.82 
2.22 
1.17 
1 .. 60 
2 .10 

Group !2 

2.08 
2.87 
1.44 
1.63 
3.01 

2.80 
3.16 
1.37 
2.26 
3.26 

7.53 
3.06 
2.44 
2.84 
1.82 

3.41 
1.32 
4.84 
3.12 
3.60 
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Data Set #1 

Group !3 Averaqe 

2.19 2.34 
2.50 3.13 
3.18 2.19 
2.45. 2.35 
2.68 3.35 

2.78 2. 63 
2.24 2.86 
1.90 1.82 
1.76 2.01 
3.19 3.23 

3.11 6.57 
2.52 3.27 
1.68 1.88 
l.88 2.35 
2.67 2.25 

2.06 2.43 
l.18 1.57 
4.02 3.34 
3.94 2.89 
3.34 3 .o l 
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Three 5 Shot Grou os 

5/15/79 Shoulder Shooting 

Ammunition: ·165 gr, FL Lot iJO-lED 

Group tl Group !2 Group #3 Average 

5392 
(rerolled) 

3.26 2.46 2.32 2.68 

4602 2.46 2.31 2.37 2 .38 . 

These two rifles failed the oriqinal Test Lab accuracy tests using another 
lot of factory ammunition~ No data is available concerning the accuracy 
potential of the lot used. 

5-29-79 
BIB:T 

1 
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Handloads 
162 qr. ST Bullet 
(Homady) 
51.0 gr. 4350 
Rem.Case 
Rem. 9f Primer 

Lot41: 
Hl3ND43S2 
165 gr SP 

tot+ 

Gl2ED3156 

165 gr. SP 

tott 
J31LD4837 
165 gr. SP 

Lott 
LJOlED 
165 gr. SP 

Hand loads 
165 gr. Rem.Bullet 
51.0 gr. 4350 
Rem. case 
Rem. 9t primer 

5-29-79 
BIB:T 

Extreme 
Spread (in.) 

5 Shot Group 

.52 

.91 
1.07 

.87 

1.87 
1.30 
2.45 

1.09 
2.52 
1.64 
2.44 
2.08 

1.63 
2.49 
2.29 

.75 
1.18 
1.39 

1.46 
1.66 
2.27 

Average 

.84 

1.87 

l.95 

2.14 

1.11 

I.BO 
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All testing done 
from shoulder using 

Standard 40X with 2 0 power 
Deviation scope 

.232 

.575 

.595 

.450 Average of all 
FL 5 shot .. 
groups = 
1.-79.r= .596 

.326 

.422 These shot as 
well as the 
average Ft.. 
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+ This value indicates a significant difference at a 95% confidence level 
between tile standard deviations of the velocities. 

• These velues show a significant difference at a 95% confidence level 
between the mean:i of the appropriate quentitie:s of the samples of ammunition • 
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To: c. B. Workman 
From: B.I. Bennett - F.E. Martin 
Accuracy of Model 700 Rifles Rollmarked 7mm/0 6 

1 65 gr. bullets pulled from Lot :jfH13N 04352 
Bullet Weights ( gns • ) 

Avg. measured wt. Wt. 165.125 gn. 
er = .2aa9 
Max. .875 

Variation Min. -. 062 5 

Bullet Diameters (in. l 

Avg. measured dia • D 
() 

Max. 
Variation Min • 

Powder Wt. {gns.) 

Avg. measured wt. Wt. 
rr 

Max a 

Variation Min. 

Bullet Diameters (in.) 
Hornady 7mm 162 gn. Boattail (BT) 

Avg. measured dia. 

Extreme Variation 

BIBennett:T 
7-3-79 

D 
er 

Max. 
Min. 

= .2836" 
= .0001 

.0002 
-.0001 

= 54.065 
= .2131 

+ .54 
-.56 

= .2839 
= .00005 

+.0001 
-.0001 
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Sample of 40 
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r DATE MODEL SEFIAL NO TES! TITLE OPERATOR lriORK OR:JER 
• -- 4/!2119 40X .. __ _ _. 6S7.4ta.78..--.. ---P'REsSURE.JJELOCl!'z' ___ CJltl _ -·· ____________ G0.4€l21.. . -- - --- . 

--AMP1UNin~-DF.SQ;IPTial-----N0.. SMOTS. - oo..PEAIC--Wl.S-- -Na.000~---- ·-- -- ---- -· --- ---· 

c R2Sffi2 G 12E 031S8 10 1 l 

---·--------
C SHOT NO CHAf!SER PR~SURE ~----~PSt--P-CB --------A/l_,._;__L-1z- /.2._zz 
(
... MUZZLE VEl.CCITf 

n'~Et: 
---B.S48~fOE-"5-e.2."Z6.l94E-84-.--------------------

(_
-_·· 2 Cll.66869eE 05 il.2m15E 04 

3 0.661921ZE "5 ta.277159E 04 
4 ra.6'S.~SeE-4~e.2-1S.63.lE-i4--------------------
5 0.6551S0E 05 0.277469! riJ4 c 5 11J.689elfilQE 0, 0.21995~ 04 

---'1----0.&6l922E-05.-0..2.'Z.1$7E'-IUl'f!-4-..----·----------~----

c s 8.6S91'2E 0, 0.28121~ riJ4 
9 s. 70'92SE 05 e.282322! 04 

-1~ ta..5893a~ 1'15 0..279~i:..-~-------------------

~· c MINIMUM e.~380£ 05 e.275031£ 04 : -
--~Xl"1lm---a..?059~5--0-.2.82~3-2~2E---0-~---------~-----------

'i)/ 0.575.uflaE 04 ~.669062! 02 
_ C MEAN . 0.67.342SD 05 '11.2785.liD 1214" 

-- . -STAN- 0£V-lll.2il508raD-Ja4-0.2tS.7251La:?- - . -

•

. . otiALL PREDICTED VALUES CALCt(AraJ A! 95 PERCENT CONFIDENCE* 
Pl1Nll1UM 0.6332320 05 0.2742890 04 

-l!'AXll!ll/"1--- 12l.11.3624Ul-~ 0.2S27.eD-0.4-.------------------=--

c lWIIN AVG '11.6587580 05 0.2769740 !34 
~x AVG 0.68S09SD 05 e.2Sa060D 04 

c 
( ..... 

------------------~---------------

-----------

\.~ 

----------------------------

, ___ ----------- - ·-

• 
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DATE 
4-19-"lS 

MODEL 
M700 

SERIAL NO !EST TITLE 
6B7412l78 PRESSURE 

OPERATOR 
VELOC!lY 

-15-

WORK OR!Ei · 
CJ!lj 

--------------·· ----------
,,,,-._ 
'·- AMMUNITION DESCRIPTION rrn SHOTS NO PEAK VBLS. NO CHRON 

·. -280- 5 lGR. 435e-.102GR- suu.a:----t.ra 1- -----------·----
C 

C SHOT NO CH~~l~~~E 

----l!IUZ?l..E-VEl.O:I-I't--.------------------
~ IT~~ 
\..... . l QJ.692580£ ~ 0.277928£ 04 
···--2---.e.66l922E--e.5-0..2-~19E-P04----------------

3 0. 71269« 0S 0.2"191 $E 04 
4 121.726230£ 05 1iJ.279797'E 04 

·-· --~-----0..655..1S0E-05-0.2.75e22E-04.--------------------

(
·- 6 QJ.Q32230'r: '" 0.277313£ 04 
-· 7 0.EaS610£ 05 0.277313£ 04 
--8 -- - VJ ... ?.1S46£05 ~.2.Srt1734L.~-----------..:.-----------

9 0.6'515eE 05 0.274722[ 04 
~· (· rn 0.65853'1E 05 0.2744\19E 04 

(
·- P!INil"llJ(ll 0.65'15eE 05 0.273819E 04 

P'AXIl'IUll 0. i2WeE ~5 lll.25073.\E i4 
---e:v.~-· -· -- 0. 7.1.0300£. 04-0.69.1563F-..r:e..... 

..... (l'fJ.N 0.6S~SSD "" 0.277~ ~4 . 
r -··· STAN DEV 0.273~00 04 0.2436040 0'2 

• 
-#L.J.-?R·ESIC·tiID-VAl::l:ISS-CAlC1-J.j\IED--AL.95-...EERCD!T CQntEIOEN .... CF-=z*:.-----------

-- l'IINl'llJlll 0.a313.3al 05 '3.2/2249D 04 
L: P'AXIPIUPI 0. 73854ro 25 '11.2Sli9SD 04 
~VG 0.6'53720 ia5 '3..215 .... ""'~"'-''>Mn_,0~ .. ·._ _________________ _ 

c. ~x AVG a. 7044SSO 05 a.2787661) fll4 

c 
---------------------------- -----. 

i. __ 

-·-··- --·---- ---· ·-------·--- --------·---------

·--· .. ·· ... ·--·- .... - ··-·- - -·---,·---···--·-·---
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DATE MODEL SERIAL NO TEST T!n.E OPERATOR liiORK ORC~ 
4-2.3-79 40( 68 74078 PRESSURE vaoc1 TY CJ! REN 

-( Af'l'l~ITION DESCRIPTION N0 SHOTS NO PEAi< VBL5. NO CHRON 
-R-.2511RZ- --J 311.04S36 ---· ------1-3 1--- ·-~------- ---------

c 

(-- s-tO! NO CHAl'SER PRESSmE 
PSI PCS 

- --- --· ----fllUZZl.£-1-aOCl-1'¥-----------·-----

c . n~~ 
' I 0.G51755E.05 0.271737E 04 

-- --2----- ~9-?71i.!E-~0..Z.78SA.1£_04__ _____ _ 

C 
3 0.6m4eE 05 e.2750Z£ 04 
4 li'l. W'Z!i4~ 05 0.2782·4IE 04 

·-- 5-- -- --a.-7t946i2.E-05- -0.2SliH06t-04 .. - ----------

(
. 5 0. 7""541ZE ras 0.2'1S197E 04 
- 7 ra. 7'22!SQE li:lS 0.2"1Sl9S'2E 04 

- - - 6- - --- - lil .. 7533UE---lil5-fa.23.12l~ 04---------·----------
9 0.655 lSeE 1115 0.272625E 04 

~ C 1'::l '1. 73639eE '15 0,27839 lE 04 
-------------------

MINIMtJll 0.155176,E 05 0.271737E 04 
C ~XIl'!Ull li'l. 7533l!ZIE Ii" 0.281213£ 04 

- . e:v - -- - 0.1eisse&. 1115- -0~-415~. '2-------------
c·· MEAN lllJ. 7062610_ 05 0.2775.63D 04 

STAN OE:V ".3504820 04 0.3289121> l2J2 
- --- ------- ---- - -----

c 
----------

- - --------- --·- -----·----
c 

--------

------ - - - - -------------- ------ ----·-------- ·-- - -- - --

----- --- ----------------··-------

---- ----··-··-·. ----··-··----
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DATE MODEL SEPIP.L NO TEST TITLE OPE!iA!OR WORK OR8Elc 
-4-23-79 · ---40< -- --- - 68140-76--- P-fiESSURE IJELOCI.!'J'..-- _CJM-.BEN-- ---------- ___ _ 

- -APl"IUNITION OESC~IPTlO~----- N.IZ-SHO!S..---NO..EEAl<- \t'SLS .... NO.. Cl:iB.QN_ __ ----- _ . ___ -----·· 

( 

'-· 

R28012 J01 ED3el5 10 l l 

·--------
;-, 

·"-·--~OT NO~~-~~-E· --·· ~f'"':{ Z3 _:_~"17.,.._ ____ _ 
r· MUZ?L~ vacc1 TY "- n~~ 

·--l-----0 r-112159~ .05--0.276241E-04------ --------
2 0.692.3SQE 05 0.274722E ~ 
3 0.6891ileEE 05 0.275175E 04 

--~-- 0-.-7~2fiE-"5-0.2-7685£.-.... 04.__ __ 
5 0.7L94~ 05 0.276394£ 04 c ~ 13.6B9e!ZGE 05 0.274872E 04 

-- 7 -0..-5S69~05-0,~E-.0."'----------------------
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