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REMINGTON ARMS COMPANY, INC. 
Firearms Research Division 

TO: 

FROM: 

September 18, 1981 

J. R. SNEDEF.ER 

C. J. SWEET 

SUBJECT: BOLT ACTION COMPETITIVE .MMS TEST 

ABSTRACT 

A total of twenty-five Competitive and Remington Bolt Action 
Rifles were subjected to numerous tests and measurements for 
evaluation purposes. They include: 

Packaging Evaluation 
Visual Inspection 
Price Comparison 
customer Selection 

Preliminary Measurements 
Lock Tilne 
Accuracy 
Field cycle Test 
Endurance 

Strength Test 
Engineering Sample 

The test guns consist of: 

• 5 Brownings M-BBR 
• S - Remingtons M700 
• 5 - Ruqers M77 
• S - Smith & Wessons MlSOO 
• 5 - Winchesters M70XTR 

Each competitive rifle was purchased from creekside Gun Shop 
(Holcumb, New York) and the M700 rifles were selected randomly 
from the Ilion Plant warehouse. 

SCOPE OF 'l'ES'l' 

To thorou9hly evaluate each competitor's model to detf!I'Jlline 
"what sells the rifle" and tc compare the differences and/er 
similarities among the rifles. 

TEST :RESULTS 

A brief synopsis is given for each mode of the test. Refer to 
the Report Text for more detailed accounts • 
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To: J.R.Snedeker 
From: C.J .Sweet 
Bolt Action Competitive Arms Test 

9-18-81 
-2-

-------------------------------------------------------------------
Packaging 

Each carton was reviewed by L.Ferreira, Purchasin9 Agent in 
charge of packing materials for Remington Arms. After careful 
examination of each pack, he rated them in this order: 

l. 
2. 
3. 
4. 
5. 

Browning 
Winchester 
Reming'ton 
Smith & Wesson 
Ruger 

Most costly, but offers the best protection 
Strong pack, reusable 
Certified for shipment, but with outer sleeve 
Adequate protection, potential end damage 
Adequate protection, not reusable. 

Visual Inspection 

Major Defects: 

• 
• 
• 

• 

• 

Browning BBR 

Reminqton M700 

Ruger M77 

Smith & Wesson 
MlSOO 

Winchester 

Manufacturers Selling Points 

• 

• 
• 
• 

• 

Browning BBR 

Remington M700 

Ruger M77 

Smith & Wesson 
Ml500 

Winchester 
M70XTR 

Open grain, and dents in finish. Some 
rust.pits on the barrels. 

Some bubbles in the finish. Poor color 
on bolt heads, barreis and sight bases . 

One stock was cracked 3" at the fore end 
tip, others dented and scratched. 
Polishing marks evident on the barrels, 
some rust and finish chipping away. 

Open grain and ripple in finish. 
Polishing marks on the barrels and 
receivers - dull appearance. 

Poor color matches between receiver and 
barrels. The checking - diamonds are 
flat - light scratches in wood finish. 

Short throw 60°bolt, anti-warp fore end 
and one grade outstanding. · 

Strongest action ever designed - 3 rings 
of steel, and an anti-rust bolt. 
Hand checkering, patented bedding and a 
quick release floor plate. 
Bolt body has relief ports to allow gas 
to escape, receivers are machined ·from 
a single piece of forged steel for 
maximum strength. 

A three position safety and high strength 
and durability from machined steel 
components • 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

R2511005 
BARBER - PRESALE R 0110017 



•• 

• 

• 

BARBER - PRESALE R 0110018 

To: J.R.Snedeker 
From: C.J.Sweet 9-18-81 
Bolt Action Competitive Arms Test -3-

-------------------------------------------------------------------
customers Selection 

Thirty one people were individually asked to rate the rifles 
for visual appearance only. The results were: 

1. Browning BBR 
2. Remington M700 ADL 
3. Ruger M77 
4. Winchester M 70XTR 
5. Smith & Wesson MlSOO 

Preliminary Measurements 

Every rifle met Remington's standards except for bore & groove 
measurements. Browninq, Smith & Wesson and Winchester had some 
4-groove barrels. We were unable to measure this because we can 
only measure 6 groove barrels with our gages. 

Lock Time 

Of the five competitors rifles measured (30-06 Cal.) the 
Remington M700 has the fastest lock time of 3.29 ms • 

. Accuracy 

The Remington M700 rifles used in the test performed better than 
the other competitors, in all three cal.ibers shot (243, 30-06, 
7mm Mag.). Even after 1000 rds. of endurance the Remington M700s 
remained in group size specs, and outshot the competitors rifles. 

Field Cycle Test 

Every model experienced functional problems during the field 
test. Also, two Reminqton M700s, one Winchester M 700XTR ana one 
Browning BBR rifle were removed from test because of breakages or 
functional problems. 

Endurance 

No serious problems were encountered with any cf the rifles 
during endurance testing. The malfunction rates are low and they 
consist mostly of: 

• Stem low malfunctions 
• Shell jumps mag. malfunctions 

Engineerinq Sample & Strenqth Test 

These will be covered in separate reports. 

C$:T 
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REPORT TEXT 

I. PACXAGING EVALUATION 

This evaluation was conducted by L.Ferreira, Purchasing 
Agent in charge of packing materials for Remington Arms. 
All the packages were inspected as received from the gun 
shop. The three major criteria that Mr. Ferreira based 
his observations on were: 

• How well the rifle is protected in the carton. 
• How well the carton is made. 
• Reusabtlit~ 0£ the carton. 

This was his report: 

Browning BBR Pack 
• A full telescope box, with a full styrofoam tray 

and pad. 

• The rifle is protected in a polyethylene linen bag. 

• Good molding job on the tray. 
• Full protection offered. 

• Reusability is adequate, but the pack is without 
certification. 

Estimated Cost: $2.00 each for box and materials. 

Reminqton MiOO Pack 
• A five panel folded corrugated box with styrofoam 

inserts. 
• Certified for shipment with a protected outer sleeve. 

• Reusability - Excellent. 

Estimated Cost: S.60 each for box and materials. 

Ruger M77 Pack 
• A fold-up corrugated container with cardboard 

inserts. 

• Protection is adequate, and the carton is certified 
to ship as is (no outer sleeve required). 

• The carton is not reusable for shipment without 
additional protection. 

Estimated Cost: $. 30 to $. 40 ea.ch for box and 
materials • 
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Smith & Wesson Ml500 Pack 

• A full styrofoam tray with a cardboard sleeve. 
• The rifle is protected in a polyethylene liner bag. 
• Protection is adequate bit if the end styrofoam breaks 

away the gun will be exposed. , 
• The sleeve marks up easily (blue ink comes off) • 
• The carton is reusable, but must be covered with a 

corrugated tube. 
• The carton is not certified for shipment. 

Estimated Cost: $1.50 each ror box and materials. 

Winchester M70XTR Pack 
• The carton is made of 100 lb. "B" flute coardboard 

and it is certified for shipping. 
• Oil treated paper is used to wrap the rifle to prevent 

rust. 

• 
• 

There were many 
Reusability 

Estimated Cost: 

loose cardboard pieces in the carton. 
Good • 

$.90 each for box and materials. 

VISUAL INSPECTION 

The twenty-five rifles were visually inspected in the Test Lab • 
They were reviewed by'four members of the Test & Measurement 
Lab (J.H.Hennings, R.E.Nightingale, S.R.Franz and C.J.Sweet), 
and one member from the Ouali ty Control Department CJ :..Ike~) 
Each man critiqued the twenty-five rifles, while sharing 
comments with the other members. Followin9 is a summary 
of those critiques per manufacturer an.a model. 
Browning BBR 

Wood 
~bolt head dents the stock when it is retracted fully. 
Heavy scratches on the stocks. 
Overruns and underruns on the checkering. 
Poor sanding - ripples along the entire stock. 
Traces of yellow crayon on some of the checkering. 
Lar9e knots were repaired; poor job. 
Poor fit of butt plates, on two rifles. 
Finish is chipping away behind the safety switch. 
Some dirt found under the finish around the bolt handle slots. 

Metal 
Rust pits found on two receivers. 
Heavy scratches found on two floor plates. 
Bad polishing mark around the lower port area. 
Excellent color match between barrel and receiver. 
Good color and finish on all triggers guards (includes 
the inside bow of the guard). 
Color mismatch between trigger guards and floor plates 
(floor plates are darker). 
The inletting is good between barrel and receiver to the 
wood • 
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Remington M700 (ADL-BDL) 

Wood 
All bolt handle cuts are rough, full of debris and 
poorly finished. 
Crushed checkering on the righ~ side of a pistol grip 
on one ADL rifle. 
Finish and wood is chipping away on some of the stocks, 
primarily around the grip caps and where the sling strap 
screws are located. 
All the brass stock reinforcement pins are eggshaped. 
Small dents and scratches were recorded on three of the 
rifles (superficial) •. 
All of the stocks have a nice glossy finish. 
Good inletting of the stocks to the barrels. 

~ 
Poor polish and color on all the bolt plugs. 
Polishing marks are evident on all the barrels. 
Two barrels have traces of GFM hammer marks on them. 
Poor color on all the barrel lugs. They look dull 
compared to the barrel and receiver finishes. 
Poor color on all the sight bases. They also have 
a "rouqh finish" look to them. · 
Good polish and color on the floor plates and trigger 
guards. 

Ruger M77 

Wood 
The fore end tip of the varmint rifle is cracked 3". 
Heavy scratches were found on three stocks. 
All bolt handle cuts have torn grain, wood burns, and 
gouging. 
Poor fill and stain on all stocks. 
Two rifles have a white plastic strand hanqing out from 
the insert on the grip cap. 
The recoil pads do not fit tiqht to the stocks on some of 
the rifles (gaps). 
Good inletting for barrel fit. 

~ 
Rust pits were found on some of the bolts, barrels and 
receivers. 
A deep ~" scratch, 6" from the muzzle end on one rifle. 
The finish is wearing off on tw.o receivers at the tang 
area near the safety switches. 
Polishing marks are noticeable the full length of the 
barrels. 
Poor finish on the trigger guards and floor plates - very 
dull; doesn't match the receiver and barrel • 
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II. Smith & Wesson MlSOO 

Wood 

-1:-

The stocks are full of open grain and sanding ripples. 
Some deep scratches are on two stocks. 

The finish is cracked at the pistol grip area on one 
rifle. 
Dents to the stock are being caused by the sling strap 
swivels, that are shipped assembled to the rifles. 
The finish is chipping around the butt plates. 
Poor fit of the white spacers to the stock - excessive 
margins. 
Dirty recoil pad on the magnum rifle. 

Metal 

Poor color match between receivers and barrels. 
Polishing marks give the barrels and the receivers a 
dull appearance. 
The bolt sleeves (bolt plugs) are purple in color. 
The blend between the jewel and black color of the bolt 
is irreqular (compared to Remington). 
Dust in the finish on two floor plates . 

Winchester M70XTR 
Wood 
Some open grain. 
The diamonds are flat on the checkering. 
Some of the bolt handle slots are rough. 

Some small dents and scratches are noticeable on the stocks. 

There is a lack of stain on some of the butt stock edges. 
Finish is ehipping away around the white spacers. 
Two of the actions set deeper into the stocks compared 
to the other Winchester rifles. 
There is good inletting on all the rifles - the space is 
even on both sides of the barrels and receivers. 

Metal 
The receivers are glossy, but the barrels are dull. 
Some trigger guards are pitted. 
Poor blend between the jewel and color of the bolt. 
Polishing marks on the receivers. 

Photoqraphs of some of the imperfections found are in Appendix B • 
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MANUFACTUllRS'' SELL!NG' POINTS 

Manufacturers' selling points are advertisements found in 
the 1981 gun catalogs from each individual qun company. This 
is what a prospective buyer might read before his purchase: 

Browning BBR 

"Hamme.A FoJr.g e.d Ac.c.UJta.c.y" - to produce flawless rifling and quarantee 

a straight bore. 

"Su.pur..i.mooth, Sh.oJr.t Thlr.ow, L.lghtn.i.ng BoU Ac.ti.on" - 60° throw 

faster to operate. 

"The. LaJL9eJt. 1U .. ame.te.Jt. BoLt a.nd Flu..te.d SLU1.6a.c.e." - reduce wobble 

and friction. 

"Plwige.JL Type. Ej~OJt.11 
- eliminated the need for a weakening ejector groove 

in the bolt head. 

"An.t.i-WMp Fo1te.a.Jtm" - an aluminum channel l/8" thick and 8" long is 

inlayed into the barrel channel. 

"F..1te.e. Fl.oa.Ung B4Jr.Jte.l" - vexy minimal. clearance between the barrel 

and the barrel bed is possible because the anti-wup aluminum channel 

provides enough rigidity to prevent forearsn warpage fran "spoiling" the float . 

"Adjru.t.a.b.f.e. T1t..l99u" - 3 to 6 lbs., the trigqer is grooved for better 

finqer control. 

"Vua.l Sa.tie.:tw Znd.lc.4.to.U" - a switch and a visual indicator. 

,,Re.a.dy 60Jt. 4 Sc.ope." - no open sights. 

"S.ta.ndaJtd 6 Mttgnwn Ctt.UbeJl.4" 

"Sc.i.Uo.lt.6 M4gtt;.lne. Sp.U.ng 6oJr. Smoo.th. Feerli.ng" - the sprinqmore 

evenly distributes pressure an the magazine follower than the camaon leaf 

sprinq. The follcwer won't tip down. 

"Convu'Li.en.t H.lnge.d Fl.oo..1r. Pla..te. wJ.:th De..t«c.h4b!e. Ma.g4z.£.1H." -
A hinged floor plate swings down for eacy loading, and a removable 

maqa.zine for reloading, spare magazine for quick loading, or safety 

reasons. 

" 0 ne. Git.a.de Ou.u .ta.ncUng" - No other qrades of wood are available, 

just a single piece of se~ect grade Alllerican walnut cut to the lines of 

a Monte Carlo Sporter with a.full pistol grip and high cheekpiece, 

Price: $429.95 Suggest Retail List Price 
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Remington M700 

"No oi:he11. c.enteJL61Jr.e. JrJ...6.tu bl tlteht c.l.a.u Mt mOJte. .iwgged.e.y bu,U;t, 
mOJLe. M.go1r.ocu..!y .Wpec:ted.." 
"Ea.ch one. .l6 pit.e.c.l.s.lon maciWl.e.d., hand au,embl.e.d ttnd .i.nd.i.vid11au.y .tu.t 
6-lJr.e.d.". . 
"1t'.6 aU done. l14ht heJte. br. the. Un.lted Sta.te.6 0£ AmvU.ca. 11 

"ClUJll.l.y, i..t'.o one. 06 the. .o.tltongu.t e.ue11. dui.gne.d. A boU 6a.ce., baJtJte,l, 
a.nd JLeee.i.veJt .OUM.Dund. :t1te c.all..tMdge h.uui wUh tMe.e. Jri.ng.8 06 .oo.lld 1.:teel." 

"No UY!gle. ex.vutc.tolt cu.t ~ we.ah.en .it." 
"The. .uc.e.c'..ve1t .l6 mo:ch.bie.d ft/tom a. .o.ingle. b.iUet 06 OJtdna.nce.-qaaU:ty 11.teel, 
.th.ut v.i.blw.-honed 601t. t.moo:t:li. 6unc.U.an.U1g." 

"Eve!lty 700 ~o ha.4 a. po~he.d rm;t;,i.-b.<.nd boU." 

"OU.de. cho.i..c.e. 06 cali.belLli and 1.i:.ylu. • 

"HM.CL appUed tltL 'Pont RK-OJ ~h." 

"Rece.i.velt dJLlU.ed. and tapped. fiOJr. ~cope mo~ and 1r.e.c.ei.veJ1. .o.f.sht.6." 
11 Cl!.J1..te.1t.6.ilr.t baNl..e.f.6 Me. ma.de 06 1;pe.c.Uzl Reming.tcn .6.:te.e.l." 
•~cqc.U.ppe.d. t.alth ~h:t:I. :tha.t 4/te.. 6u.U.y a.djw..t.ab.e.e. and Jtemova.bl.e.." 

"The. .oa.6e.:ty t.w.ltclr. on eac.h. M100 .Us a. 644.t, p~e. .thwnb·~e.. Le.6.t hand 
model.& ha.ve. a. le.6.t hand Aa.6e.:ty 1;wli:eh.." 

Price: AOL - $334.95 

Ruger M77 

• Hand checkering 
• Patented Bedding system 
• Quick Release Floor Plate 
• Slidinq Tang Safety 
• Rubber Butt Pad 
• Scope Mount Bases 
• Sporting Sights Optional 

BDL var. $419.95 
BDL Mag. $419.95 

Price: M77R, 77ST, 77R - $325.00 Suggested Retail List Price 
M77 Vannintc $341. 25 " " " " 
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Smith & Wesson Ml5'00 

"A conve.J'l..le.n:tly .toc.tzted .t:Awn!i A·a.0 e.;ty .u.eu11.e.ty .tock& :the. :tlr.i.ggeJL bu.:t 
a.U.olAJ6 .the bolt tc be. opme.d 6011. qtu:c.k., 4110e. ..i.n.4pe.c.tlon and u.n.l.oculi.ng." 

"Hand JW.bbe.d ..smoo.thneu o~ .&el.e.c.:t kn~ wa!n.u.t." 

"Two actlon leng:th..s, .6holr:t 6 lol'lfl." [Tkelle. 1.4 no vcvrm.int. baJrJtel.. I 
"T«K.n loa.c.IUng l.ug.6 Jr.i.d.e. ht a. .tlvte.e. JtD.il.. d.u.i.gn 6M 4mooth, e4l!>fJ, 
tton-b.UtdU!g boU ope.1i.a:Utm and .trutvel." 

"The. bolt body h46 .thlr.e.e. JteUe.6 poW tc all.ow gcu to e6cape. d.ownwtvr.d 
:t.hlr.ou.gh .the. magaz.i..n.e. box ht the. u.nUk.e.l.y e.ven:t. 06 a. caJLtlt.U:ige. cau. 
JLU.ptwr.e.. " 

"Re.cuveJt.6 411.P. ma.c.M.n.ed fiJtom a. .o.i.11.9.fe. ple.ce. 06 601rged .6.te.e..l 60Jt max.imwn 
.6.tlt.e.ng:th., and dlz,lU.e.d. and :tapped 60Jt .scope. mowi.t:6." 

"The bU.gge1r. gJtoup luUi a. CJ!h.p !e.:t-066 w.i.th m.UWnum oveJtt.rtave.t. 11 

"A IWige.d. 6l..coJr.. pliz;te. on both a.c.:U..on .te.ngth6 .that mak.e.6 un.toa.cU.ng .6a6e., 
6M.t and .&.imp.le.." 

"St:Jta.,[,g h:te11.. ..stoc.lui , with le.6.& dll.o p at .the. he.el. The. Jr..e.6 uU i..o 6 ao.tett 
61..gh;t alignmen;t and mo.&:t. ..impolt.ta.n;t, c.t .6.tlw.-4JhteJL 11.e.c.o..U. 6011. m.ln.lmum 
mtLzz.le. jump. " 

"SSW'.6 blt.lU.ian.t, duM.b.t.e. fii.M.6h pir.o.te.w and m~ ;the. .s:ta.b.lU.ty 
06 :the. wood :t.Jvwugh .6e.a.60n6 06 c.hangbrg we.a.the.IL." 
Ve.luxe. VeM.i.on: "Sk.i.p Une. hmtd c.he.c.k.vri.ng" 

"Eng.lne. :tuluted boU" 
"t.fonte. CtVtto comb 6 cheekp.le.ce .l6 CJUt6.te.d 6JtOm 

Ame.M.c.a.n Wabwit'! 
"Ve.nt.Ua.ted -pa.cl .soa.te.n.6 Jr.e.c.oll. on magnum modeh" 
"Swivel po.&t a.n.d. qu.lc.k "d.eta.c.ha.b~ .&calvet.6" 
"An~ S6W 4e.af on .the. p.Uto.l gM.p cap" 

St.a.nd.alr.d Velt.c\.lon: "A hoode.dJUUnp "gal.ii bu.d" 6Jr.ont 11.i.ght: a.nd a. 6ull..Ij 
adj u..&:ta.b.e.e. bJr.oa.d vee, Jr.OUll.d. not.ch Jr.ea!L .&.i.g h;t; pu.tli 
yoa on taJ!gd" 
"Elghtee.n Une. hand chec.ke.Mng" 
"PM:t6 a11.e ~ta.U.rz.c! 6011. yo1.11t 6a.volt.lte. .6wi.vw and 

4Ung" 
MlSOO Standaxd: $334.95 with Recoil Pad $349,95 
MlSOO Deluxe: $379.95 " " " $394.95 
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III. Winchester M7.0XTR 

"Ba.lmtc.ing and lwu:U..Uig chcvr.a.c.:telt.i.4t.lc.6 aJte .1.upelrb 11 

11T)t,£gge1t p.r.U .l6 c.M.cp" 

''The. matched bolt, Jte.ce.iveJt. and b4Me.l Me. a.uemb.te.d am!. .tute.d a.6 an 
ht.te119Jr.al. 1>yi,tem 60.1t. ea.ch. 1Ll6.le. to aAJ.wr.e pit.e.c.l6e. chambe/Wig Md 
a.c.CWl4c.y" 

''Tke. 411.t.i.-b.i.nd bolt .<..ti ptte.d&.lcn-til.otte.d to pll.Ov.ld.e. timoo.th, .&Wte. 
6wtct..i.on-ing .ln 4YUJ 6-i.dd ~n" 
"One. plec.e Monte. C4JLlo .&:tock 111-lth ~e.kpie.ce." 
"F1.n.e cu:t: c.heckvrhig" 
"MietLlc.an cmlnu.t i.tock .l6 p1r.0tecte.d og a. tough, ft4h .li.L&:tJr.e. ~h" 

"cng.bte. Wur.e.d bolt" 

"fLi.g h -4.tlr.eng..th a.n.d. dulr.a..bU.Uy fiJr.om mlil.c.M.nc.d ~.te.d. c.omponent.6" 

"ThJLe.e. pc4.l:li..on 4a6e.ty" 

"Re.c.rU.veJi .l6 clJr.lU.e.d and :ta.ppe.d 6 OIL ct .t. cope" 

"floode.d 6Jt.ont 4.{ght a.nd .(Jnp!tOved adj!l.6:tabl.e W-lnch.e.6.teJL lteall. .t..igh;t" 

"f)e.tacha.bl.e. ~ .&wi.v~" 

II~ lite.el magazlne. 60U.0Welt" 

"~e.d /,l.Dolt. phU:.e. ma.de 06 li.ted" 

M70XTR Standard 
M7 OXTR Varmint 
M7 OXTR Magnum 

$412. 00 
$433.00 
$428.00 
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*CUSTOMER SELECTION 

The purpose: To determine which manufacturer's rifle is 
selected, to rate over the competition, for visual appearance 
only. The five manufacturer 1s rifles were placed on a vertical 
board in alphabetical order to achieve a display-like atmosphere 
(Fig. No. l) . Studio lights assisted in highlighting the visual 
appearances. .·Thirty employees were selected randomly to rate 
the rifles for appearance only. They weren't allowed to handle 
the rifles, and they all stood approximately six feet in front 
of the board. A descending rating system was used with number 
one bein! the first choice. A point system was used to rate 
tne rif1's: 

Position 
l 
2 
3 
4 
5 

The results: 
Browning BBR 
Remington M700 
Ruger M77 

Points 
5 
4 
3 
2 
l 

Fig. No. l 

ADL 

Winchester M70XTR 
Smith & Wesson MlSOO 

118 pts. No. 1 
101 " No. 2 

84 n No. 3 
83 " No. 4 
64 No. 5 

A complete breakdown is in Appendix C, Data Sheet No. l 

*All models were the s~anuard models, with exception of the 
Browning BBR, since it only comes in one grade • 
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PRELIMINARY MEASUREMENTS 

The preliminary measurements recorded on the twenty-five 
rifles were within Remington Standards. Complete data 
sheets with all the recorded measurements is found in 

Append.ix C, Data Sheet Nos. 2, 3, 4, S, & 6. 

Included on these data sheets are: 
Headspace 
Firing Pin Indent 
Trigger Pull 
Safe ON-OFF 
Weight & Length 

Center of Gravity 
Bolt Open Forces 
Bore & Groove 

Twist 
Safety Check 

Chamber cast Measurements 

The groove measurements taken on the barrels are incomplete 
because many of the barrels are four groove. The air gauges 
we currently have in the plant can only measure six groove 
barrels. The four grooved rifles are: 

• Browning BBR - 3 rifles, all 30-06 Cal • 
• Smith & Wesson MlSOO all five rifles 

• Winchester M70XTR - 3 rifles, all 30-06 Cal. 

Note: There was no reference made in any of the three 
manufacturer's literature or their catalogs stating 
that the barrels are four groove. 

VI. LOCK TIME 

Lock time was measured on five rifles consisting of one 

model from each roanufacturer. The results are1 
Remington M700 3.29 Msec. 
Browning BBR 3.38 Msec. 
Smith & Wesson Ml500 3.81 Msee. 
Winchester M70XTR 4.00 Msee. 
Ruger M77 4.19 Msec. 

Each of the.above numbers is the mean of ten individual 
measurements per rifle. 
Sheet No. 7 • 

Refer to Appendix C, Data 
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ACCURACY 

The purpose of this test was to detennine what effect, if any, 

the number of fired rounds on the rifle barrel have on its 
accuracy perfoxmance. 

Three calibers from each manufacturer were shot for accuracy. 

They consist of: 

• Browning BBR 30-06 Cal., *25-06 Cal. and 7mm Rem. 
Mag.Cal. 

• Reining.ton M7 00 

• Ruqer M77 

*A 25-06 Cal. was used because they 
do not manufacture a 243 Win.Cal.rifle. 

30-06 Cal. ADL Grade, 243 Win.Var • 
BDL Grade, and a 7mm Rem.Maq.Cal. 
BDL Grade. 

30-06 Cal., 243 Win.Var., and a 
7mm Rem.Mag. Cal. 

• Smith & Wesson 30-06 Cal., 243 Win.(Varmint barrel 
not made), and a 7111ln Rem.Mag. ca.i. 

All the accuracy was shot from the 100 yard bench, using a 

lOX power scope (indoor range). The same ammunition code 
was used at each round 1evel. Remington M40 XBs were used 

to verify that tbe factory lots of ammunition used were 

satisfactory for accuracy testing. This same procedure was 

used before the start of the first group fired: 

•· Wire brush all barrels with Hoppes' solvent and 
patch thoroughly. 

• Air cool between each group. 
• Shoot one warmer ~efore each group. 

The results are in Appendix C, Data Sheet No. 8 titled 

"Accuracy Summary Sheet". There is nc accuracy data for 

the Winchester M70XTR 7mm Rem.Ma9. at the 500 and 1000 round 

levels due to bolt related problems. This will be covered 

in detail in the Endurance Section of this report, under 
Breakages • 
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Four of the co~petitors' rifles experienced accuracy problems 
at various round levels. When compared to the Remington Specs, 

the, 
Winchester M/70~ - 243 Win.Var. shot a group size of l.8" 

at the 500 rd. level. This is .4" above our specs. 
Smith & Wesson M/1500 - 7mm Rem.Mag. shot a group size of 

2.9" at the zero round level. This is .2" above the 
Remington specs. 

Ruqer M/77 - 243 Win.Var. shot 1.6" at the zero round level. 
This is .l" over Remington specs. Also, the Ruger 
7mrn Rem.Mag. shot a group size of 3.9" at the 500 round 

level. This is l. 2" above Remington specs. 

FIELD CYCLE TEST 

The purpose of the field cycle test was to evaluate the 
function of each rifle when shot from the shoulder with 
Remington and competitive ammunition. 

All twenty-five rifles were subjected to an 85 roilnd test 
with Remington, Winchester and Federal amnuni tion. (All · 

bullet weights were used.) Before any live firing took 
place, each man would load his rifle and then live unload 
it. Upon completion of this, he would reload the rifle and 
fire five rounds. He'd then move to another rifl,e, keeping 

a rotation going, so that each man fired every rifle in the 
test. The rifles were air cooled after every ten rounds. 

The testing took place at the Ilion Fish and Game Club 
100 yarcl range. 

This segment of the report is divided into three sections: 
l. Breakages 
2. Malfunctions 
3. Remarks and Adjustments 
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Breakages 
Two breakages were recorded during the field cycle test. 
They were: 

• Remington M/700 BDL - 30-06 Cal. - Ser.No. B6263l04 

After SS fired rounds, the floor plate latch spring broke. 
This allowed the floor plate to open up and dump the 
unrired cartridges in the magazine to the ground. Without 
the spring the floor plate would not stay closed when the 
rifle was fired. The spring broke at the front hoop. 
(Refer to Fig. 2) The spring was replaced and the test 

was·com.pleted on the rifle. 
Fig. No. 2 

• Browning BBR - 30-06 Cal. - Ser.No. OllOSRP117 
After 10 fired rounds the rifle was removed t;z;·cm testing. 
The cartridges wou1d not feed from the magazine. The 
reason was that the front takedown screw on the trigger 
guard would not tighten completely. This allowed the 

floor plate to drop at the rear (Fig. No. 3) and prevent 
the cartridges from feeding. 

Fig. No. 3 
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Browning BBR Continued 

The bolt would ride over the top 0£ the cartridges. The 

rifle was taken apart and examined. An improperly factory 
installed spring escutcheon that the screw screwed into was 

the cause of the feeding problem. The spring escutch~on 

was halfway out of the hole and the wood around the hole 
was chipping away. The Model Shop tried to repair it, but 

they were unable to do so. (Figs. No. 4 & 5) 

Fig. No. 4 

F"ig. No. 5 
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VIII. Malfunctions 

The malfunction rates recorded on the rifles in the Field 
Cycle Test are low with exception of the Browning BBR that 
was pulled from testing due to· the escutcheon breAkage, 

The malfunction type and rates are: 

• Browning: BBR 
Cal. Ser.No. Malfunction ~ 

30-06 OllOSRPll 7 *6 Fa:il to Feed 60% in 10 rds. 
30-06 04030RPll7 1 Fail to Feed 1.2% in BS rds. 
30-06 01101.ltPll 7 None 0% in BS rds. 
25-06 1007SRP117 4 Li9ht Indents 4.7% in 85 rds. 
7mm Rem.Mag 09143RP117 1 Stem Righ 1.2% in 85 rds. - -
Five Rifle Total 12 3.4% in 350 rds. 

• Rem1n2ton M-700 
30-06 ADL B6303SSO None 0% in 85 rds. 
30-06 ADL B6275032 None 0% in 85 rds. 
30-06 BDL B6263104 1 Floor Plate 1.2% in 85 rds. 

Spg.Breclkaqe 
243 Var.SOL B6270650 None 0% in SS·rds. 
7mm Rem.Mag B6245077 3 Shell Jump Mag Ll_% in !2, rds. •• Five Rifle Total 4 0. 9% in 425 rds. 

• Ru2er M...;77 

30-06 74-28970 None 0% in 85 rds. 
30-06 73-95020 None 0% in 85 rds. 
30-06 73-80410 None 0% in as rds. 
243 Var. 74-00086 None 0% in 85 rds. 
7mmRem.Mag 74-24449 None 0% in 85 rds. 

Five Rifle Total None 0% in 425 rds. 

• Smith & Wesson M-1500 

30-06 PN00852 None 0% in 85 rds. 
30-06 !?NOll29 l Stem I.ow 2.4% in 85 rds. l Stem High 
30-06 PN00825 None 0% in 85 rds. 
243 PN11952 None 0% in 85 rds. 
7mmRem.Mag !?N02081 1 Stem High 1.:1.% in 85 rds. 

Five Rifle Total 3 0.7% in 425 rds. 

• Winchester M-7'0XTR 
30-06 Gl374180 None 0% in 85 rds. 
30-06 Gl43048l None 0% in 85 rds. 
30-06 G1366675 None 0% in 85 rds. 
243 Var. G1396213 None 0% in BS rds. 
7mm Rem.Mag Gl390274 None 0% in 85 rds. 

Five Rifle Total None 0% in 425 rds. 

*Pulled from test (escutcheon breakage) • 
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VIII. Malfunctions Continued 

Field Cycle Test 
overall Malf\inction Rates: 

Browning BBR 

Remington M-700 
Ruger M-77 
Smith & Wesson M-1500 
Winchester M-70XTR 

Remarks and Adjustments 

3. 4% in 

0.9% in 

0% in 
o. 7% in 

0% in 

350 rds. (Includes rifle 
pulled from test) 

425 rds. 
425 rds. 
425 rds. 
425 rds. 

There are several remarks and adjustments which resulted from 

the field cycle test. 

• Browning BBR 
It was very difficult to load the magazines. The instruc
tions received with the rifle recommend loading the rifle · 
in this manner: 

LOADING THE RIFLE tl 

CAUTION: WHENEVER LOADING 
YOUR RIFLE. BE SURE THE MtJZ. 
ZLE IS POINTED IN A SAFE DIREC
TION. 

The new Browning bolt action ri1le ati· 
llzes a UDique detachable bo% magazine. The 
capacity of tbe magazine js four rounds (three 
roUDds for Magnum calibe:s). Another round 
may be camed iD the chamber, D?OVidml a 
total ri1le capacity of five rounds <lour roliDds 
for Magnum calibers). The rifle may be 
loaded with tbe magujne in place. Simply 
open the bolt and pusll the earmdges down 
into the magazine. Cloee the bolt and put 
the safety "ON SA.FE." 

LOADING WITH MAGAZINE 
ATI'ACHED TO FLOORPLATE 
To ready the rifle for loaciing, bold the 

rifle in a naiural position with the barrel 
angled down toward the ground. The bolt 
mav be either open or in a closed position. 
(If the bolt is in the closed position, be sure 
the safety is "ON SAFE.") Hold the rifle 
with either halld at the forearm. Depress 
the magazine latch in front of the trigger 
guard with the index finger of your free hand, 
and allow the binged floorplate-magazine unit 
to swing downward. 

Q 

• Four ?OUDds may now be inserted into the 
maaaz;iDe ( thne in t.be Magnum models). Lay 
a round 1111 top ot the follower and pn!SS it 
down with your thumb until it is retamed 
in t.be mapziDe. Care should be uerciaed 
in positiomag each cartridge so that its base 
is fl.a.ah with tbe rear of the magazine. If the 

., nose of a cartridge protrudes beyond the front 
of the mapziDe, it could cause feeding prob
lems or mteriere With the closing of the mar· 
uine Doorplate. (See Figure 5.) 

' ... 
After ·loading the magazine, swing the 

floorplate upwards until it is retained by the 
magazine latch. The bolt may be cycled at 
any time you wish to load tbe chamber. Slide 
the thumb safety to the rear to place the 
loaded rifie "ON SAFE." 

The magazine-iloorplate unit may be 
opened at llIIY time to refill the magazine to 
capacity • 
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Remarks and Adjustments Continued 

• Browning BBR Continued 

• • 

The shooters found it difficult to load the rifle as the 
recommended procedure shows. They were dropping shells, they 
found it difficult to load the fourth round, and one shooter 
even pinched his firiger at the hinge point of the floor 
plate. If you load the magazine in this manner, but leave 
the bolt open, another problem arises. In order to close 
the floor plate with four shells in the magazine, a great 

deal of pressur~ to swing it up is required. On occasion, 
the first shell in the magazine box would pop out the port 
during the closing of the floor plate. 

If you detach the magazine box and load it, you are faced 
with the same problem as above. 

If you load the magazine from the port (such as the 
Remington) it is very difficult. The magazine sets very 
low into the stock. The shooters complained that the 
receiver rails were very sharp when they loaded the rifles 
in this manner. 

Remington M-700 

Every rifle had to be lubricated between the twenty and 
forty round level. The bolts became very hard to unlock. 
Moly-Kote GN paste was used as a lubricant. It was applied 

to the looking lugs and to the cocking cam cut. 

At the sixty-two.round level the 7mm Rem.Mag. was 
temporarily pulled from the test. The bolt haCl. to be 
opened with a plastic hammer for three rounds fired. This 
occurred on all three ammo. types. The Winchester brass 
was the hardest to open the bolt on. The shells were 
scraped up around the diameter just ahead of the belt. 

An inspection of the chamber revealed chatter marks at the 
start of the chamber area just ahead of the belt recess. 

The chamber was burnished and the rifle was put back in 

test. This solved the problem. (Fig. No. 6) 
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• Remington M-700 Continued 

Fig. No. 6 

• Ruger M•77 

There were no adjustments made on the Rugers. 

The only remarks were: "It's very easy to load the 

magazine. and "The bolt operates smoothly" . 
(Shooters' quotes) 

• Smith & Wesson M .. lsoo 
There were some problems with live-unload. The rifles 

would extract the cartridge, but they would not eject 
them all the time. 

• Winchester M-70XTR 

Some action binds~ had to lubricate the bolts the same 
as the Remington M-700s • 
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ENDURANCE 

The purpose for the endurance test it two-fold: 
1. To determine what effect, if any, the number of endurance 

rounds fired on a rifle have on its accuracy. (Covered in 

Section VII - Accuracy) 

2. If any functional difficulties arise in 1000 rounds of 

endurance, 

All the endurance testing took place at the Ilion Fish & Game 

Club 100 yd. range. All the rifles were shot in the jacks and 
were c~led after every 20 rounds with an air compressor as 
the source of air. Bore and chambers were cleaned every 
100 rd:o. 

This section is divided into three ue·as'; 

l. Breakages 
2. Malfunctions 
3. Remarks and Adjustments 

Breakages 
Two breakages occurred during testing. Both breakages 
occurred to the Winchester M-70XTR - 7rmn Rem.Mag. 

• Winchester M-i·OXTR ·.- imm Rem.Mag ... Ser.No. Gl3'90274 
During the first 120 rds. of endurance, 30 Don't Lock Op 

malfunctions occurred. They were caused because the bolt 
would not fully cock. Each time this occurred the shooter 
would remove the bolt and finish cocking the bolt by hand. 
(Fig. No. 7) 

Fig. No.· 7 
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An investigation of the bolt revealed two probable causes: 
l) The bolt handle was brazed en .038" out of posit·ion. 

This causes the breech bolt sleeve lock to line up 
with the notch in the belt handle in the wrong 
position, allowing the bolt to net fully cock. 
(Fig. Ne, 8) 

Fig. No. 8 

2) 'l'he slot in the breech bolt sleeve is .Ol.O" oversized • 

This al1ows the firing pin head to be sloppy in the 
slot. This added to the cocking problem. (Fig. No. 9) 

Fiq. No. 9 

.... 
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IX. • The second breakage occurred to the new bolt that was 
purchasedfor the 7mrn Rem.Mag. rifle. When the new bolt 
was proofed, the bolt was rendered inoperable. The bolt 
had to be opened with a hammer. The extractor was broken 
and the extractor slot was bowed out, both sides. (The 

·headspace measured on the new bolt before proof was 
min. +.003".) (Fig. No. 10) 

Fiq.· No. 10 

Two chamber casts were made after the· rifle was disassembled. 
The measurements from the two casts, the actual fired proof 
round, an unfired factory round and the original chamber 
measurements taken at zero rounds are compared below. 

Fig. No. ll is the Remington Chamber Drawing, and the 
figures.l.n red are the SAAM! Reconunended Min. Dimension. 

Fig. No. 11 
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Measurement Location. 
A B C 

"O" Rounds Cast 
n 0" Proof Round 
Cast No. 1 (Nev. Boltl 
Cast No. 2 (New !oltl 
Fired Proof Round (New bolt) 
Unfired Factory Round 

.5150" 

.5140" 

.5275" 

.527 " 

.527 " 

.507" 

.4930" 

.4930" 

.4990" 

.4980" 

.4980" 
,4930" 

.3170" 

.3260° 

.3260" 

.3250" 

.3240" 

.3130" 

There wani 225 rounds fired on this rifle between 
"O'' .rounds and the proof testing of the new bolt • 

The "A" dimension went from .5150" to an avg. • 5275 11
• 

This is an expansion of .0121". 
The "B" dimension went from .4930" to an avg. .4983". 
This is an expansion of .0053". 

The "C" dimension went from .3170" .to an avg. .3250". 
This is an expansion of .008". 

A careful examination of the barrel revealed that the o.o. 
of the chamber area expanded • 0095''. This figure was 
derived by disassembling an older Winchester M-70 and 
measuring its o.o. at the chamber area for comparison • 
Refer to Appendix A, Data Sheet No. 1, for the calculations. 

Malfunctions 

The malfunction rates recorded for endurance testing are low 
with exception of the Winchester M-70XTR - 7nun Rem.Mag.. It 
was remcved from endurance testing at the 120 rd. level because 
of a defective bolt. 

Browning BBR No.of Rds. Malf. Rate 
30-06 Cal. #0403ltl>ll7 0-500 3 - Follower Binds 0.6% 

501-1£000 5 - Stem Lows 1.0% 
l,000 8 0:S% 

7mm Rem.Mag t09143RPll7 0-500 0 0% 
so1-1,ooo 4 - Stem low 4.4% 

18 - Shell Jumps Mag 
l,ooo 22 2.2% 

Two Rifle Total 2,000 30 3.0% 
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IX. Malfunctions Continued 

Remington M-700 No.of Rds. Malf. Rate 
30-06 Cal.ADL o-soo 
#B625032 '5'01--1000 

l,000 
243 Var. BDL o-soo 
#B6270650 501--1000 

1,000 
7mm Rem.Mag. o-soo 
#B6245077 

501-1000 
I,ooo 

Three Rifle Total 3,000 

Ru~er M-77 
30-06 Cal. #73-95020 o-soo 

501-1000 
I,ooo 

243 Var. #74-00086 o-soo 
501-1000 

1,000 

• 7rmn Rem.Mag. #74-24449 0-500 
501-1000 

I,ooo 

Three Rifle Total 3,000 

Smith & Wesson M-1500 

30-06 Cal. tPN01129 o-soo 
501-10'00 

i,ooo 
243 Cal. :iPN11952 o-soo 

501-1000 
1,000 

7mm Rem.Mag. ftPNQ208l 0-500 
501-1000 

I,ooo 

Three Rifle Total 3,000 

• 
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None 0% 
None 0% 
NOiie -oi 
None 0% 
None 0% 
None -o% 
l - Action Bind 2.2% 
10 - Shell JmnpsMag. 
None 0% rr- rn 

ll 0.4% 

None 0% 
1 - Stem Low 0.2% 
r- 0 .1% 

None 0% 
l - Stem Low 0.2% 
~ Q."Ii 
None 0% 
None 0% 

-o% 

2 0.2% 

l - Stern High 0.2% 
None 0% 
y- rn 
None 0% 
None 0% 
None -o% 

None 0% 
None 0% 
None ()% 

l 0.03% 
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IX. Malfunctions Continued 

Wincheste·r M-7'0XTR 
30-06 Cal. iG1430481 

243 Var. iG1396213 

No.ofRds. 
o-soo 

501-1000 
1,000 
0-500 

·501-10·00 
1,000 

Malf. 

1 - Bolt override 
_L- Shell JmnpMag. 

2 • 

None 
None 

'NOne 

Rate 

0.2% 
0.2% 
Q.2% 

0% 
0% 
~ 

7mm Rem.Mag. iG1390274 0-120 30 Don't Lock Ops 25% 
(Removed from Test) 

Three Rif.le .. T.otal . 2. 1.120 . 32 l. 5% 

overall Malfunc·tion Rates for Endurance Testin2: 
*Browning BBR 3,0% in 2,000 rds. 

Remington M-700 0.4% in 3,000 rds. 
Ruger M .. 77 0.2% in 3,000 rds. 
Smith & Wesson M-1500 0.03% in 3,000 rds. 
Winchester M-70XTR 1.5% (one ri£le out 

of test) 
2,120 rds. 

(2 rifles) 
(3 rifles) 
(3 rifles) 
(3 rifles) 

*Browning doesn't manufacture a 243 Win. Caliber7 which is 
the reason only two rifles were enduranced. 

Remarks· and A:djustments 
Browning BBR 

At times, the shooters found it hard to load three 
shells into the magazine on the 7nun Rem. Magnum. 

It.was hard to close the bolt over the top of the 
shells in the magazine. 
Lubrication to the bolt luqs was required at the 
500 round level due to a bind in the act~on. 
One 30-06 stock was cracked from the front webbing 

rearward to the pistol qrip. (Fig. No. 12} 

F'ig.· No • .12 
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IX. Remarks and Adjustments Continued 

Note: 

Remington M-700 
The only problem with the Reminqtons during endurance 

was that the action had to be lubricated every 50 rds. 
Hoppes' No. 9 oil was used, The action would lock and 
unlock very hard. The lubrication was applied to the 
locking lugs and the cocking cam surface of the bolt. 

Ruger M-77 
At the end of 1000 rds. the 7mm ~.Mag. caliber rifle 
stock was cracked clear through at both webs. (Fig.No.13) 

No lubrication was required on any of the three 
endurance rifles. They were tested just as they were 
received. 
No difficulties in loading or with binding actions. 

Smith & Wesson M-1500 
Lubrication was required on all three rifles at the 
600 rd. level. The actions were hard to unlock. 

The lubrication was applied to the locking lugs 
(Hoppes' No. 9 oil was used). 

Winchester M•7"0XTR 
Very easy to load magazine. 
No lubrication was required, the bolts operated 
smoothly. (Exception: The 7:mm Rem.Mag. rifle that was 

removed from test due to bolt related 
problems,explaned earlier.) 

Supplied in Appendix D is a copy of each instruction 
manual supplied with each rifle • 
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