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REMINGTON ARMS COMPANY, INC • 

. RESEARCHAND DEV'ELOPMENT - FIREARMS 

FIRST QUARTER PROGRESS REPOR't 1981 

April l, 1981 

BIG BLIGHTS 

Paqe 
New Product Development 

• Four 3 11 maqnum models of the XSG autoloader shotgun 3 
will be completed by mid-April. These models feature 
the action sprlnq forward des:fqn with a modified barrel 
contour for reduced wet;ht and an improved loek1nq system. 
Completion of the Pral.tnd,naf'/ Desiqn is scheduled for July. 

• Results of Warehouse Quality Audits on the M/7400 centerfke 4 
rlfles indicate that visually the new rifles are superior to · 
comparable M/742 1 s. However, malfunctlcn rates are 
unacceptably hJqh (4 .. 6'1) , particularly for feeding· malfunctions. 
Plant and Research personnel are working with the maqazine 
box vendor to solve the problem. 

• Trial and Pilot testinq on the M/870 Competition Trap shotgun s 
has been completed and guns approved for warehouslnc;. 

• MAPCO has placed an order for 100 addltlcnal Model 979 6 
Seismic Guns for 1981. 'rhe first three~ have been shipped 
and a schedule has been established for completing the order. 

• Model Requirements for the Bolt Action Carbine have been 6 
def1ned and ac:t10ns are complete With the new liqhter barrels • 
Marketing will review new models by mid-April • 
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Current Product Development 

• Functional tests of the new M/700 bolt lock and fire 6 
coatrol designs have been successfully completed. 
Altemative desiqns to improve appearance of the bolt 
plug are in progress. 

• Modlficatsons to the M/788 safety bave been approved 7 
pending acceptable experience by ProducUon with 2 , 000 
prototype components • Alternative l>Utton des1qn• are in 
progress. 

• Initial warehousing of Ducks UnUmited shotguns should 7 
be on schedule in July 1981. Mod1fied emblema and receiver 
roll marks are scheduled for d~llvery by the end of April. 

• To reduce fadque related failures of M/1100 llnks, use 7 
of shot peened parts and a change to a hi;her strength 
steel are belnq evaluated. 

Process Development 

•~ 
• The Auto-Crill Line ls on a full two shift operation and baa 1 

·· produced apprmdmately 50 , 000 blanks to date. Mach1Ding 
quality, production rates, and tool life have met or 
exceeded project goals. 

• Automatic polishing of receiver top and bottom radil using 8 
an ASEA indUstrial robot has been successfully demonstrated. 
The system w1l1 be available for Umited production use 
durinq the second quarter -

• The Four-Sitde Machine has been delivered to the tooling 8 
vendor and is scheduled for delivery to Ilion by. JWle 1 , 1981. 

• Initial tests with leser welded M/1100 slide bloc:ks to action 9 
bars has been unsatisfactory. Additional samples are being 
provided by DuPont- ETL. 

• Preliminary test results on machined torlon M/1100 piston 9 

seals were enccuraginq. Duiab111ty exceeded 14, 000 rounds. 
Molded piston seals are sclledllled for delivery and testing 
in June • 

• 
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STATUS - NEW PRODUCT DEVEI.OPMENT 

XBG/XPG Shotguns 

New autoloading CXSG) and slide action (XPG) Shotguns are being 
developed as potential replacements for the M/llOO's and M/870's, 
respeettvely. Objec:tives of the program include decreased wel;ht~ increased 
reliability, and increased use of common parts for reduced manufacturing costs • 
New designs are 1n progress on the gas system, action spring, feeding system, 
and locJcing system. Completion of the preliminary design is scheduled for 
ru1r 1981. 

Four magnum models of the XSG autoloader will be completed by mid-April • 
These models will include a mod1fied model A3 lock1nq system, a squar~ wire 
act1on spring forward around the mac;;razina tube , and improvements to the fire 
control system (e.g. a one piece connec;tor, imprcved trtqger, and modified 
hammer canflqurl!ltion) • Also included in the models will be a new barrel 
contour strengthened over the 4f" ·Chamber position and redesigned for weight 
reduction, wide vent rib for maqnum models, integral ejector, wide extractor, 
receiver bolt buffer, reverse stock bolt attachment, modified model 1100 type 
qas sytem piston and s~l, new magazine cap and detent1nq system, improved 
feed latch syatem, an:l simplified interceptor latch. Improvements to the 
actiOn bar assembly 1n the feed cam, canier dOCJ notch and camer tab cuts are 
included in assemblies far the four model gulUI. Cut checkered stocks and 
!ore-ends will be available for these model guns. 

The above features are the basis for the PreHmtnary Desiqn to be transmitted 
in fuly. However, work is continuing on contingency designs for critical 
components all follows: 

• Improvements to the modified A3 Jockinq system which include 
further stren;themnq of cams on the slide block , reduction in 
overall cam-locking block movement, and strengthening of locking 
block web areas where cracking was experienced in earlier 
prototype testinq. 

• Redesiqn of an experimental slidinq pivot lockinq system and 
mod1f1cations to the slide block ... action bar assembly. 

• Evaluation of a forward bleed-off qas system usinc;r wave and belvelle 
washers far a pre-load on the bleeder ring. Initial test results have 
been favorable. Bolt velocities for magnum loads have been reduced 
with no affect on light loads. A Z" downbore orifice posiUon is also 
being evaluated for effect on bolt velocities and PT curves . 
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• Develcpment of a simplified feed system to be util1zed on both 
the XSG and XPG models. 

• Desiqn of a fire control system with simpllfied release and latching 
mechanisms and reduced number of parts compared tc the M/1100 
design. A one piece carrier latch has been fabricated and a new 
release has been developed to allow free camer movement durinc; 
l.oadtnq of the magazine. . -

Shotgun computer modeling ts beioq pursued· by both RemiDgtOn and 
DuPont E'?L personnel. '?he Remington program la nearly complete and now 
plots bolt velcclt1es and gas system pressure. Some inadequacies still 
exist-in the qas system equations. These are beinq improved with the help 
of DuPont EDL personnel. A computer simulation of the dynamics of gun 

· fJr1nq has been provlded by Dr. Boger of EDL. This program will be lnstrU
mental in the HPX program to develop a steel shotshell. Werk is be1nq done 
now to adapt this proqram to run on the IBM M/370 computer. 

PrellmiMry deslqn of a new "·XSG only" safety is complete and a single 
prototype has been built. The new desiqn features a blocked hammer with 
trigger disengagement from seer by means of a connector lift. The safety 
style and operation ls s1milar to that of the military M-1 Garand, with a 
lever (not button) operating through the trigqer guard 1n a frant to back 
mation. The protOtype ls currently in the Test Lab fer: evaluation • 

Model 7400 Autoloadinq and Model 7600 Slide Action Centerfire Bifles 

The M/7400/7600 rifles were developed as replacements for the M/742/760 
rifies and were introduced lnto the product line 1n 1981. Features of the new 
rifles include smoother action. improved lockinq system, and more attractive_ 
styling. Shooter acceptance of the new line bas been good. However, tbe 
Plant has experienced a variety of production start up problems requirinq 
continued support by Research personnel. IA addition to the routine assistance 
provided l:ly the design ;roup, a special Task Force of Plant and Research 
personnel was formed to implement long-term solutions to the problems. Althouqh 
gallery reject rates have oat yet achieved an acceptable- level. progress is 
belnq made and rates should decrease to a more ncrmal level as the Plant 
develops experience in prcduction of the new models. 

Task Force programs have been completed on analysis of gallery reject 
data , component measurements , interviews With Production personnel, a 
100 gun correlation study, and a Warehouse Qualify Audit to compare M/7400 1s 
with comparable M/742's. Data from these studies are being analyzed to 
prioritize problems and to identify causes and solutions to those problems • 
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. Results of the Warehouse Quality Audits indicate that visually the M/7400's 

are supertor to the M/7 42' s • However, field test results confirm that 
overall malf'tlnc;tion rates are unacceptably hiqh on the new rifi.as. Feeding 
malfunctions were particUlarly hiqh. 

Results of test firing the correlatk>n study ritles conf!rmed. a biq.h- - · 
feeding malfunction rate. The magazine box design and fit relative to the 
receiver appears to be a major cause of feedinq malfunctions. A new box 
design is in progress and prototypes are being fabricated. However, · 
c:onfirmat1on of the new design will require at least s1X months. In the· 
meantime, work with the vendor is progressing on fabrication problems with 
the current box and new qaqes have been completed by PE & :c to as sure that 
boxes con.form to model drawings. Past test results 1ndicate that, 1f properly 
fabricated, the cwrent design can produce extremely low (1.5%) malfunction 
rates. 

Model Four Limited Edition 

Two fore-ends with roaewooci·ups are bein; evaluated (functioned, etc.) 
in the Test Lab to determine acceptability of th.ii particular design for the . 
Model Four Limited Edition. morts have been initiated by Process/Purchasing 
to qualify an alternate vendor for the etched. receiver. Research· "plans no 
further work on the receiver until this has been resolved. 

Model 870 Compet1t1cn Trap Shatqun 

The Competruon Trap Shotqun 18 a specml sinqle shot version of the 
present Model 870. It has a- unique qas opemtedrecoil reduction aystem. 

During Trial and Pilot testing 1n Januazy, the Plant experienced a problem 
with alignment of the bairel and receiver assemblies • DraWl ngs were checked 
and results indicated that, 1n the worst case, present tolerances could cause 
an interference. The gas cylinder diameter was reduced to alleviate the problem. 
Two shctquns with modified cylinders were tested with the followinq results: 

• No appreciable change in piston veloQities • 

• No detectable change in gas leakage past gas cylinder. 

• Shoulder forces comparable to the initial desiqn. 

The gas cylinder drawinq was chanqed and production is continuinq. 
Trial and Pilot has been completed and guns are being ware?oused • 
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Model 979 Seismic: Gun 

The Model 979 Se1Sm1c Gun is an adaptation of the Remington kiln gun. 
Development of the qun, which 1S used in geological studies, has been a 
joint development by Firearms Research, Ammunition Research, and MAPCO. 
All guns produced to date have been converted kiln gWiS , with Ilion raplacinq 
the conventional breech block with an electrically actuated desiqn for 
stmultaneous finnq of several seismic guns • 

MAPCO has placed an order for 100 guns to be shipped 1n 1981. The 
first three guns have been shipped, and a schedule aqreed upon by Market1nq 
and Reseercb for shipment of the balance. The controllinq factor in meetinq 
these shipments will be receipt of the Hofmann ;uns for convers1on (or 
delivery of components for assembly here, if this option is chosen). Building 
of the electric breech block assemblies will not be a problem. 

With receipt of component drawtnqs now accomplJ.ahed, completmn of 
the draft version of the operattna .~nuai is proceedinq. This should be 
available for review by the end of March .. 

Bolt Action Carbine 

This carbine is a short ba1Teled, llqht welqht, bolt action, centerfire 
rifle beinq developed as a replacement for the Model 600 • 

Model RequlramentS have been defined by Marketing and.Research. 
Barreled actions are complete with new llqhter barrels • Stocks of the 
latest design will be completed in early April for Marketinq to review. 

STATUS - CUBRENT PEODUCT DEVELQPMENT 

Model 700 Bolt tock and Fire Control 

Since 1ncept1an of the M/721 - 722 bolt action rifles, Remington has 
used a fire control with a bolt lock lnteqral to the safety lever. New bolt 
lock and f1re control destqns have been developed as a part of an ongoing 
program to improve the fUnct1onal charaeter1St1cs of our current M/700 Bolt Act1cn 
Centerfir'e Rifle line. 

Funct1onally, the new des iqn features a bolt lock separate from the safety 
and has been accepted by Marketing. However, due to objections about 
appearance, a redesiqn of the bolt plug is 1n proqress. An alternative design 
will be completed by mid-May for Marlceting review. Work.has also been 
initiated on design of integral scope mounts and rings and improved styling 
fer both the AOL and BDL product lines • 
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Model 788 Safety 

The present M/788 rifle has been in the product line for several years. 
A redesign of the safety was initlated as part of a continuing effort to 
improve stylinq and funetion of our current product line. Basic operation of 
the new design has been successfully demonstrated and the concept 
approved pendinq acceptable axperfence by Production with 2 ,000 prototype 
components. Eowever, due to obJec:t1Gns about styuiiq, alternative safety 
button des1qna are beinq evaluated and will be reviewed With Marketinq to 
establish an acceptable shape. 

Modll 1100 pucks UnHmited 

Marketino bas developed a four year program with the option of a fifth 
yeat, to build specml model shotguns for the Ducks Unlimited Organization. 
The program will lnclude three specml production models each year. 

Drawings were transmitted for.the three models to be warehoused in 
Tuly 1981. Problems were encoun~ed when the vendor started toolinq up 
to make an emblem that will be attached to one model. A new vendor was 

·established by Purcbasinq and the parts w1l1 be available to Process Enqineering· 
by the end of April. The Ducks Unlimited Organization asked fer a change in 
the artwork to be rolled on the rac81ver of the same model. Dnlwings have been 
chanqed and the vendor bas begun work on the rolls whtch wW be completed 
by April ~S, 1981 • 

Model 1100 IJnk Breakage 

In a competitive shotgun evaluation, an excessive number of link failures 
were experienced. Approximately 70 links were replaced at the Grand American 
Trap Shoot last fall. Plant records indlcate approximately S ,000 links were sold 
last year as spare parts. 

Evaluation ol the parts indicate failure due to fati;ue lcadinq. Methods 
being pursued to reduce breakage are shot peening. use of a higher strength 
material and redesign to decrease operatinq stresses. Tests of shotpeened 
parts are beinq scheduled in the tab. Hiqh carbon steel parts with increased 
strenqth are scheduled fer delivery from the vendor by mid-April. 

STATUS - PROCESS DEVELOPMENT 

Auto-Drill Llne 
. 

The present method of preparing shotqun barrel blanks .for the swaging 
machines is difficult to control and requires an unacceptably high degree of 
technical and enqineerinq support. A drilling process has been developed 
utilizinq proven machining methods and completely automatic part handling 
to replace the current precess. · 
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The Auto-Drill Line bas produced approximately 50 ,000 blanks to 
date and is on.a full shift operation. Machininq quality has been excellent, 
prcducrtion bas exceeded pred1c::ted rates, and tool life is better than 
anticipated. While a detailed coat summary was not available, estimates 
indicate that total c:ost will be less than the Authorized Expenditures and 
will be Within 10% of the Put II authorization. Major factors limiting sustained 
operation ·are due to problems with the Smoke Removal and Oil Filtration 
systems. Research personnel are workinq with the Plant to solve those 
problems and to establish routine Production operation of the system. by mid
April. !lec:trical and hydraulic enpneerinJ drawings and• complete spare 
parts stock Ust will be provided by June. Closeout of the projecrt ls. planned 
b1 ]'uly. 

ASEA Manipulator 

Rtf1e and shotqun receivers are rough and finish polished bv a labor 
intensive hand process. Baaed c),_ the demonstrated ability of an inc:iustrial 
robot to automatically pol18h M/7.42. and M/760 receivers, Project RXI-63 
was authorized to purchase an ASEA pro9tammable manipulator. 

Experimental polishinq of the top and bottom radtl bas been satisfactorily 
demonstrated. Experimental polishing of receiver side panels .Indicates that 
forces above the rated load of the manipulator may be required to obtain a 
suitable finish. Revisions to the gripper design. which may reduce the force 
level, are beinq 1nvestiqated. 

An ASEA represeiltative was in Ilion in early March to review eontourinq 
problems with the manipulator. Coirections to the machine should be complete . 
by April 3rdtafter which development wodt will be resumed. 

The system should be available for limited production on a manual load 
basis durlnq the second quarter, 1981. 

Four Slide Machine 

This automatic manufacturing system for in•house production of precision 
formed stampinqs will enable Remington to develop an expertise in stamping 
manufacture and el1minBte our total dependence on costly outside suppliers. 
The main advantage of this type of machine over a punch press, on which 
most of our stampinqs are cwrently produced, is in the four formi.nq slides 
positioned around a central mandrel, which is an ideal arrangement fer forminq 
the type of stampings used in Remlnqton fl.rearms • 
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Prior to expinlticn of Remington's contract with its principal stamping 
vendor, the four-slide machine wU.I be used to make prototype parts for 
Research. 

The four-slide machine has been delivered to the tooling vendor for 
assembly of the dies to form the M/7400 maqazine follower. However, a 
delay in completton of spec::lal cams by Torin will result 111 a postponement 
of the machine. Projected delivery to Ilion ls now June 1st. 

Laser Welding 

·Model 1100 and Model 870 shotqun slide blocks are currently brazed 
to action bers or slides. The brazed JolntS are inherently unreliable, and 
difficult to inspect without destrUctive testinq. In place of brazing, a 
laser weldln9 process has been proposed with an estimated gross. savings of 
$30 , 000 per year, and a 38% ROI. . 

DuPont ETL has laser welded.a quantity of M/1100 slide ·b!Oeu to action 
bars. Test1n;, in Ilion, has so iar been unsatisfactory. with the welds 
breakin; in less than 100 cycles. Additional samples are beinq produc::·ect b7 
ETL. . 

Torlon Piston Seal 

A pew stainless steel stamped piston and hi;b temperature plast!c piston 
seal are beincJ tnveatiQated for auto•l0ad1nq shotguns.. Implementation of 
this dea!qn Into the M/1100 will result in an annual savinqs of $100, 000. 
In addition to th1s coat improvement, a reduction in gaa system coITOsion 
problems abould result. 

The high temperature plas~ currently being tested has· the trade name 
Torlon, and ls a product of Amoco Chemical. Torlon is presently used by 
the Department ot Defense for several military components. Alternative 
:OU:Pont materials an also being researched. 

Prel1m1nary tasting, using machined Torlon seals, endured 14 ,000 rounds 
prior to failure. Molded 'lbrlon seals are due the end of May, at which time 
testinq will resume • 
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