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1987 DEVELOPMENT PROGRAMS

PIREARNS
ITEM BUDGET($000)

APPLIED RESEARCH o | 250
SLUG BARREL DEVELOPMENT 100
MODEL 870 FUNCTIONAL IMPROVEMENTS 50
NCS 700
NBAR 200
MODELS 870 AND 1100 SMALL GAGE RESTYLE 50
SYNTHETIC STOCKS 150
SINGLE SHOT SHOTGUN 250
LAW ENFORCEMENT/MILITARY 100
10 GAGE MAGNUM 200
LIGHTWEIGHT SHOTGUN RECEIVER 100
MODEL 700 MOUNTAIN RIFLE CALIBER ADDITIONS 100
SHOTGUN PRODUCT IMPROVEMENTS 100
RIFLE PRODUCT IMPROVEMENTS 50

TOTAL NEW PRODUCT DEVELOPMENT 2,400
SHOTGUN BARREL PROCESS DEVELOPMENT 200

TOTAL NEW PROCESS DEVELOPMENT 200
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ROD-49-8

REMINGTON ARMS COMPANY, INC.

INTER-DEPARTMENTAL CORRESPONDENCE

Xc: T. C. Douglas

Remington. PHERS R, S. Murphy
R[]0 arp K. C. Rowlands

J. R. Snedeker
“CONFINE YOUR LETTER TO ONE SUBJECT ONLY"’ File-Monthly Reports

Ilion, New York
January 5, 1987

TO: W. H. COLEMAN, II

FROM: T. C. DOUGLAS

NEW PRODUCTS. DEVELOPMENT QUARTERLY REPORT - DECEMBER

MODEL 11-87 AUTOLOADING SHOTGUN

Production is. experiencing a very high gallery reject rate due
to "Doesn't Blow Back™ malfunctions. Research testing indicates
that the terminal: bolzivelocity of passed guns is 30-40 inches/sec
too slow. One hund:ed;guns built with parts that "meet the process.
gages" were tested”on:December 23rd with no improvemént. All Nl
testing to date indicates that the problem is in the.gas cylinder .
on the barrel. - Eﬁforts*are continuing to determlne the root cause
of the problem. -.: i
approximately .01

ool Company has been selected to be our
ng development is progressing at. a- slow :
= 3 d:;

rate; . The- lateé
-jand if they -are:

Choate 18
and bugt

planning a ptotot [ &
pads’the first wee 3

. The probability. £ B g 100 stocks by nid-January
for our Field Force ‘and:writers: is:high. The probability of
having grip caps, inserts, and butt: pads is lower since they
have not been sampled.yet. As a: fallback position, Mountain’ .
Rifle butt pads and ggip caps can:be used with an 1nte:in 1nsert.-:~:a
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SNIPER WEAPON SYSTEM

Remington completed submission of a new sniper rifle system
for the Army on November l4th. Eight complete systems and the
bid packages were hand delivered. Fred Martin gave an orientation
course at Aberdeen, Maryland on Nov, 18th and is scheduled to give
a second course at Fort Benning, Georgia on Jan. 6th. A Pre-Award
Survey of the Ilion'site will be conducted on January 7th. Steyr
from Austria is the only other bidder for this contract. The award
of the initial contract for 500 systems is to be given by April
1987.

NBAR

Research efforts are being directed at resolving bedding, bolt
lock, and magazine system questions. Schedules have been developed
for these programs, however, delays in prototype fabrication and
vendor negotiations have adversely affected them to the point where
they must be altered. Rynite to Rynite and Rynite to wood bonding
questions still remain unanswered.

NBAR Program Status

Bedding

- Have tried 3M 2214 one part epoxy, did not cure properly,
suspect adhesive at fault.

- Tested Devcon glued-in insert, failed.

- Have 3M 2216 two part epoxy to try, need inletting sample from
N/C.

- Loctite is sending sample of "Depend" adhesive to try.

- Round bottom receivers are in N/C.

~ Inserts for round bottom receivers are in Model Shop.

- Stocks in N/C to be inletted.

e -
Bolt Lock
- CV group design failed to unlock after firing. Fred Martin is
investigating.
" = Nyloc set'-screw from bottom of bolt plug positively overrides
bolt lock.

- Fred Martin has been assigned bolt lock development.

Hagazine System

N - Negotiations with Trexler were not fruitful; he will be asked
to quote on prototype boxes.
- Kwik Klip variation must be designed.
--Jim Ronkainen design works, sample of two, design needs to be
finalized.
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NEW CONCEPT SHOTGUN

A concept for a recoil operated spring-drive action system has
been proposed. A computer model will be developed to determine its
effectiveness. ‘Testing of the pressure vent gas systems has been
delayed while NCS personnel work on Model 11-87 problems.

An improved continuous bolt velocity measuring device that
utilizes a slide wire transducer has been developed.

A summary report of the terminated REFAS project has been
written. All PDS developed electronic firing devices and technical
information have been stored for future reference.

’ M/870 synthetic stock mold tooling has been textured and is
back at the molding vendor. Prototype stocks should be available
for testing by Jan. 5th. PPD is investigating scratch resistant
coatings for Rynite stocks.

A M/870 stock and fore end with a Color-Dec camouflage finish
that matches Remington's clothing line have been assembled on a gun
for marketing's approval.

Technical information indicates that aluminum receivers will be
stronger if manufactured from extruded bar stock rather than rolled
material. This might eliminate the problem of receiver fragmenta-
tion experienced during a recent blow-up test. The effect of grain
direction is also being investigated.

SLUG GUN DEVELOPMENT

Testing of -a new rifled choke tube to enhance slug accuracy has
been slowed due to interference from the SWS testing coupled with
the loss of the engineer working on the project due gf a ROF. The
program is currently being reassigned. The phase of testing
involved shooting rifled Remington choke tubes of various constric-
tions and twist. This data is currently being reviewed to determine
where we are and to get the program back on track.

MODEL 700 GUN KIT

This rifle has been transmitted to production with the first
production run expected 1Q87. Research is working on the Owners
Manual with completion expected in mid-January.
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PARKER

According to Don Mainland, the quotations for drawings,
tooling, prototypes and production shotguns are in the mail.
Pending their receipt we will issue a Purchase Requisition to
fabricate 6 prototypes. A meeting to review program status is
planned for Jan. 6th in Ilion.

3200 Improvement

A contract has been placed with Kolar Arms to design and build
three "concept guns™ based on the 3200 design. In light of the
Parker progress as well as our meetings with Gamba, it is recommend-
ed to cancel our contract with Kolar in favor of the Gamba venture.
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ASSIGNMENTS 1987

PROGRAM - '_ ASSIGNED COMPLETION
lﬁﬂrmm e ‘mpﬂy
2. NBAR: ‘*MURPHY, MARTIN, OWENS
3. MAG 10 *ROWLANDS, BAUMAN, POWERS
4. NCS *POWERS, FRANZ
S. SLUG GUN 12 GAGE *FINDLAY, DOUGLAS
6. 7400 FUNCTIONAL *WARREN
7. 700 MTN RIFLE SA - #SMITH

. CARBINE 30-06 *MARTIN
9. RYNITE LONG STOCKS - *SMITH

10. sSws *DOUGLAS, MARTIN, OWENS,SMITHSON
}1:;=TC TRAP m & TUBES- +*FINDLAY, *MURPHY, POWERS
12. M/11 BUPFFER . = ¥WARREN ' :
13. 1100 STEEL CONV!RSION (*FRANZ, DOUGLAS
- 14. 11-87 SANDSTROM - *"OWENS

*MARTIN
*FINDLAY, DOUGLAS

15. 700 CLASSIC BSWHELAN-
16. 1100 20,28,& 410 RES -
17. 20 GA 'I'UB! SPECS = :
-18. ALUMINUM RECEIVER .
19, 700 .338 STK-PROBLEM'- MARTIN
.'20 R NITE SBOR'I‘ SI‘OCKS ___*ROWLANDS

T3 GRKPHITE RRE! .. i *ROWLANDS , *MURPHY
i 22. CERAHIC BBL LINING . *SMITH

E 870 POLICE SANDSTROH
26. 870 FUNC TRANSMITTAL :
27. MICHAELS TRANSMITTAL-+*OWENS
28. BLACK.SPCR '.,TRANSHITTAL*SHITHSON
29. 700 GUN:KIT MANUAL . *SMITHSON
30. SINGLE "SBOT.'-.SBOTGUN 1*BAUHAN, ‘WARREN

« DENOTES TEAM. nxannn~
1/27/87
TCD
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“"REMINGTON ARMS COMPANY, INC.

INTEROEPARTMENTAL CORAEEFPONDENCE

leqiseon D73
oED | G!D’S xc: R. A. Darby

R. F. Ulak

“CONFINE YOUR LETTER TO ONE SUBJECT ONLY” T. C. Douglas
R. §. Murphy
K. C. Rowlands
J. R, Snedeker
Pile

Ilion, New York
January 30, 1987

TO: W. H., COLEMAN, II

FROM: T. C. DOUGLAS

NEW PRODUCTS DEVELOPMENT MONTHLY REPORT - JANUARY
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NEW BOLT ACTION RIFLE

Testing of several different design variations of the rocker-type
bolt lock has yielded negative results for all versions. A meeting
was held January 16th to review the problems. It was decided to pursue
a bytton-type bolt lock and stop work on the rocker-type bolt lock. The
proposed design was reviewed with Jim Hutton and approval was given to
pursue the proposed design,

Ed Owens has been assigned to the NBAR team to take over work on
the detachable magazine box. There are currently three designs under
consideration. Ed ls currently reviewing all three designs with the
intent to select the best two for final development, primary and
back-up.

~ CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER  pARBER . PRESALE R 0139509
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RD-82-8

REMINGTON ARMS COMPANY, INC. '

INTER-DEPARTMENTAL CORRESPONDENCE

Peminglon ETERS
AP A xc: R. A. Darby
R. F. Ulak
“CONFINE YOUR LETTER TO ONE SUBJECT ONLY* T. C. Douglas
R. S. Murphy
K. C. Rowlands

J. R. Snedeker
File

Ilion, New York
January 30, 1987

TO: W. H. COLEMAN, II

FROM: T. C. DOUGLAS

NEW PRODUCTS DEVELOPMENT MONTHLY REPORT - JANUARY

MODEL 11-87 AUTOLOADING SHOTGUN

A Research and Production task force analysis indicated that a new
machine for M/11-87 gas cylinder processing, the Agnew, was a potential
source of problems due to an inconsistent radius for the barrel/gas
cylinder braze joint. An additional 100 guns were built using gas
cylinders with the suspect cut run off-line of the Agnew, in addition to
minor changes in gas piston processing. The second 100 guns averaged
25 inches/sec faster in terminal bolt velocity, and the bolt velocity
spread between the guns was narrowed significantly. The first 100 guns
tested had a bolt velocity spread of 98 inches/sec, and the second 100
gquns tested had a bolt velocity spread of 40 inches/ sec. Additional
orifice testing indicated further improvement with larger orifices.
Production is currently manufacturing barrels with the off-line Agnew
gas cylinders, larger orifices, and are applying a light coat of oil on
the magazine tube to facilitate gun break-in. The January gallery reject

rate is approximately 5% versus the December rate of approximately 15%
for all malfunctions.

There are approximately 4000 guns in the warehouse with smaller
orifices. Research is currently conducting testing on 240 warehouse guns
that have had their orifice holes enlarged and their magazine tubes
oiled. This testing is designed to determine the suitability for- shipment

of these guns and our possible exposure to customer complaints. Additional
cold weather field testing is also scheduled.

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

BARBER - PRESALE R 01395
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SYNTHETIC LONG STOCK - MODEL 700 RS

Prototype stocks were received in late December. They were unaccept-
able, and a letter outlining the necessary changes was sent to Choate.
Additional modifications to the dies did not produce the desired results,
and further modifications are underway. The next scheduled run will be
the first week of February. Skip Smith will be on site during the next
trial run. If the run looks good, Choate will run 75 stocks for us to
be processed as camouflaged stocks for use by the Field Force. Approval
will be given by Skip to texture the dies, and delivery of production
textured stocks could occur by February 20th.

Choate’s protype stock insert is oversize and heavier than
anticipated. Modifications are underway on the insert. Butt pad dies
are currently being fabricated. Delivery of production textured stocks
is contingent upon successful completion of the inserts and butt pads.

SNIPER WEAPON SYSTEM

A Pre-Award Survey of the Ilion site was conducted on January 7th.
The first Contract Negotiation meeting is tentatively scheduled for the
week of February 16th. If the negotiations lead to mutual agreements,
Remington will be invited to submit our "Best and Final" offer.

NEW BOLT ACTION RIFLE

Testing of several different design variations of the rocker-type
bolt lock has yielded negative results for all versions. A meeting
was held January 16th to review the problems., It was decided to pursue
a button-type bolt lock and stop work on the rocker-type bolt lock. The
proposed design was reviewed with Jim Hutton and approval was given to
pursue the proposed design. '

Ed Owens has been assigned to the NBAR team to take over work on
the detachable magazine box. There are currently three designs under
consideration. Ed is currently reviewing all three designs with the
intent to select the best two for final development, primary and
back-up.

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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NEW CONCEPT SHOTGUN

Initial testing cf the cross-hole pressure vent gas system
generated average terminal bolt velocities of 110 inches/sec for loz
target loads, and 270 inches,/sec for 20z magnum loads, Design
modifications will be made to increase the light load bolt velocities.

Marketing has approved a style of texturing for the M/870 Rynite
stock and fore end. The texturing will cover all exposed surfaces of
both parts, and will replace the existing checkering patterns.

Prototype M/870 Rynite fore ends have been molded on temporary
tooling. After modifications to correct some minor imperfections, the
fore end and stock molds will be sent to the texturing vendor.

Marketing has approved the Color-Dec camouflage finish for the
M/870 Rynite stock and fore end for 1988 introduction on waterfowl
guns.

PARKER

The contract for the balance of the drawings, tooling, and eight
prototypes is in place and Kolar has started work. Task forces have
been set up to resolve engraving, barrel contour, and stock issues. 1In
addition, assignments were made to address a case, an option list, and
the catalog.

Kolar has been sent two 870 barrels(20 and 28 guage) for approval.
A larger sample for prototypes will follow upon approval.

The new ejector system has been debugged and returned to Kolar.

Randy Murphy will be in Wilmington on February 2nd to meet with

Don Huntley on the patent application and with Rick Straitman of MCD
on the catalog.

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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QUOTATION

To

Remington Arms Co., Inc.
Ilion, NY 13357

Attn: John Simpson

TaE
Die & STaMPING COMP_ANY

8-14-87 $214

216-671-8000

Div. oF UNITED SCREwW AND BOLT CORP.
Engineering * Development * Tools * Dies * Stampings
Sub-Assemblies * Bus Supplies
44650 Tiedemon Road * Cleveland, Ohio 44144

Date August 31, 19587

Terms 1% 10 days—30 days NET
F.0.B. Our Plant—Cleveland, Ohio

Replying to your inquiry of

we take pleasure in quoting as follows:

Quantity Description Price
Part Numker EXP-1758 Magazine Box
Total: $620.00 per M in 25,000 piece iot
Note: H & P will hold this price 6n'£ny quantity
of 5000 + pieces.
Tools: ' $17,060.00

Delivery: Samples 21/24 weeks after receipt of order|.
Production 10/11 weeks after sample appro

based on a 25,0

T

1

iecellot.

2 Lﬂwéw/il
S -

USRS I

Vo -6 -Y7.

/ \

The above Quotation is subject to acceptance within 30
days from date hereof; thereafter, prices are subject to
change without notice, according to fluctuation of market
prices of material. over which we have no control. We are
.nm cesponsible for deluys in deliveries due to strikes and
conditions beyvond our control.

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

KINZER V. REMINGTON

Very truly yours,

H & P DIE & STAMPING CO.
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THE
DiE & Stamping COMPANY

216-671-8000

Di1v. OF UNITED SCREW AND BOLT CORP.

Engineering * Development * Tools * Dies * Stampings

Sub-Assemblies * Bus Supplies

4650 Tiedeman Road + Cleveland, Ohio 44144

To
REMINGTON ARMS COMPANY Date
Ilion, New York 13357 September 11, 1987
Terms 1% 10 days—30 days NET
Attn: Richar@’ Jackson F.O.B. Qur Plant—Cleveland, Ohio
John Simpson
Replying to your inquiry of.--...e-.14_.8.7......-...-'.2.1.4.............-.................we take pleasure in quoting as follows:
Quantity » Description Price
Part Number D-EXP-1758 Magazine
50 Prototypes .. . . .. Lo -
~Labor at the rate of $28.00 per hour. Documentation
of hours provided by H & P 1f necessary.
Outside purchases needed and made to produce the
parts at cost paid by E & P. Actual invoices will
be provided by B & P, if necessary o
oyt
SN AN 4
The above Quotation is subject to acceptance within 30 Very truly yours,

days from date hereof; thereafter, prices are subject to
change without notice, according to fluctuation of market
prices of material, over which we have no control. We are
no: responsibic for delays in deliveries due to strikes and
conditions beyond our control.

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
KINZER V. REMINGTON

H & P DIE & STAMPING CO.
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RO~$9-8

REMINGTON ARMS COMPANY, INC.

INTER-DEPARTMENTAL CORRESPONDENCE
Remington. DETERS
UL o

““CONFINE YOUR LETTER TO ONE SUBJECT ONLY”

— September 16,1987

NBAR Specification List
Bolt Assembly
_-* Enclosed Bolt Plug

v * Lightweight Firing Pin/Faster Locktime
* Claw Type Extractor

Firecontrol

Pre-set Engagement and Overtravel

Weight of Pull Adjustable in Stock

Trigger and Sear Block Two Position Safety
Skeletonized Housing

No Connector

* % ¥ % *

Receiver

Integral Recoil Lug
Integral Scope Mounts
Independent Bolt Lock
Detachable Magazine Box’

* * % *

“Stock

*»

.Walnut with Synthetic Bedding Block
Rynite
* Satin Finish

*

-
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MODEL

PART NAME
DRAWING NO.

OUT TO QUOTE
ORDER 1ST PROTOS
VENDOR

PROTOS RETURNED
PROD QTY EST $Sea
1ST TEST COMPLETE
1ST REDESIGN DONE
ORDER 2ND PROTOS
PROTOS RETURNED
2ND TEST COMPLETE
2ND REDESIGN DONE
DESIGN TEST BEGUN
DESIGN ACCEPTED
DESIGN TRANSMITTED

MODEL

PART NAME

DRAWING NO.

OUT TO QUOTE
ORDER 1ST PROTOS
VENDOR

PROTOS RETURNED
PROD QTY EST Sea
1ST TEST COMPLETE
1ST REDESIGN DONE
ORDER 2ND PROTOS
PROTOS RETURNED
2ND TEST COMPLETE
ZND REDESIGN DONE
DESICN TEST BEGUN
DESIGN ACCEPTED
DESIGN TRANSMITTED

MODEL

PART NAME

DRAWING NO.

OUT TO QUOTE
ORDER 1ST PROTOS
VENDOR

PROTOS RETURNED
PROD QTY EST Sea
1sT TEST COMPLETE
1ST REDESIGN DONE
ORDER ZND PROTOS
PROTOS RETURNED
2ND TEST COMPLETE
2ND REDESIGN DONE
DESIGN TEST BEGUN
DESIGN ACCEPTED
DESIGN TRANSMITTED

02:30:18 PM

NBAR
Mag/spring-follower
B-expl673Aa

7/13/87
modelshop/ Haynes

NBAR
Mag. box
D-expl758
8/14/87
10/2/87

H&P

$0.62

NBAR
Mag. Latch Housing
C-exp. 1762

9/1/87
modelshop/ wire

KINZER V. REMINGTON

NBAR
Mag. spring
B-expl760

8/14,/87
modelshop/ Haynes

NBAR
Trig. guard
E-expl350

NBAR
Mag, Latch
B-exp. 1761

9/1/87
model shop
9/10/87

~ CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER BARBER - PRESALE R 0139550
2540538

02-0CT-1987

NBAR
Mag. follower
€-93701

8/26/87
modelshop/ wire

NBAR
Mag. release
B-expl759

8/13/87
model shop

NBAR
Latch Release
B-exp. 1763

9/1/87
model shop
9,/14,87
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RD-80-8

REMINGTON ARMS COMPANY, INC.

INTER-DEPARTMENTAL CORRESPONDENCE

Remington. . DETERS
Xx¢: R. A. Darby
@ Rl R. F. Ulak
“CONFINE YOUR LETTER TO ONE SUBJECT ONLY"* I g;ﬂ;'{:s
J. R. Snedeker
File

Ilion, New York
November 18, 1987

TO: W. H. COLEMAN, 1I

FROM: T. C. DOUGLAS 4@

NEW PRODUCTS DEVELOPMENT MONTHLY REPORT - NOVEMBER

SYNTHETIC LONG STOCK - MODEL 700 RS

Due to extra work required to keep the Grey stocks clean during
handling in the plant it was decided by the Product Team to change
the stock coler to Black for 1988. Transmittals have been made and
the vendor has been notified. In addition, it was decided to add a
barrel bedding point in the fore end to eliminate the problem with
the barrel laying left/right and touching the fore end causing visual
quality problems. The drawing changes have been made and the vendor
is being contacted through Purchasing for mold modifications.

SNIPER WEAPON SYSTEM

Nineteen First Article and six Initial Production Test systems
were presented to the Government on October 28th as required for the
start of First Article Testing. The Government was notified prior
to the start of the testing that we felt that there would be a
problem with the trigger pull specifications. It was determined
during the trigger pull testing that "technically", the rifles failed
that test. It was decided to continue with the First Article Test as
is and Remington would conduct a Failure Analysis of the fire control.
Eleven of the nineteen guns did pass the test and it appears that the
majority of the remaining guns just had an adjustment problem (we were
not allowed to re-adjust the fire controls). It appears that the
"worst case” solution to the problem is a more precise method of
setting the trigger pull during build coupled with selective assembly
methods.

Ten systems were shipped to the Government on November 16th for
.testing to be conducted by the Government.

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER |  BARBER . PRESALE R 01 39552,
KINZER V. REMINGTON 540540
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PARKER

Program efforts are primarily being directed towards the
production of a non-functioning "show sample" for the Shot Show in
mid-January 1988. A receiver is due from Kolar by November 25th for
engraving. A second receiver will be sent to Fajen who will produce
che stock blanks and send them to Delgregec for finish work and
stocking of the show gun. Concurrent with this effort, Kolar will
complete their barrel brazing development so that a finished gun
can be assembled by year end.

Prototypes for testing will be produced similar to the show
gun except for the barrels and the engraving. Barrels will be made
from 4142 blanks to be supplied from Mike Rock. Due to concern over
timely delivery of production barrels from Mike Rock, an alternate
method (Pilger Process) of manufacture is being investigated.

SP-10 MAGNUM

Three prototype guns were sent to the gun writer’s seminar in
Texas for their evaluation. The guns were functional and visually
correct.

The twelve gun test is now scheduled for mid-December due to
the decision to wait for Remington receivers and barrels needed to
perform ultimate strength testing.

One gun with all the non-interchangeability features as well as
a new bolt buffer, firing pin, and firing pin spring has been sent
to the Test Lab for endurance testing.

High strength alloy steel choke tubes, developed specifically
for steel shot, have been tested to 4000 rounds with steel :BB’s,
with only .001" growth. The choke tube could still be easily
removed and re-installed. Work is now underway to determine the
necessary choke constrictions, using steel BB’'s as the benchmark
ammunition. s

The change in scope of the program necessitated by the need
for a new fire control and non-interchangeability concerns, SWS
efforts, quality program needs, and Resource limitations has caused
us to re-evaluate the timing of the program. This showed the need
to revise the schedule to a warehouse position in 2Q 1989,

MODEL 700 CLASSIC .35 WHELAN

Design acceptance testing is complete, with the design being
approved for transmittal. The design was transmitted on June 10th.
Trial and Pilot machining should start late 4Q 1987 for 1988
introduction.

" CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER  BARBER . PRESALE R 0139553,
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MODEL 700 MOUNTAIN RIFLE CALIBER ADDITIONS

Five rifles of each caliber offering(.308, 243, and 7mm-08)
were tested for accuracy and function. The Design Verification
Test was acceptable{Report #871111) and the design has been
transmitted. Trial and Pilot assembly is scheduled for January
1988 for 1988 introduction,

NEW BOLT ACTION RIFLE

Fabrication of prototype parts necessary for the next phase
of testing is on hold in the Model Shop and the N/C area pending
completion of parts for the SP-10 Magnum program. Parts to be
produced by an outside vendor have been sent to vendors to
provide those prototype parts.

Testing of a patented new technology rifle barrel is currently
underway in a joint program with Remington and D. C. Brennan Firearms,
Inc. The Brennan technology promises a 25% increase in accuracy with
reduced recoil. This testing will probably be completed in January
1988. ' '

SHOTGUN BARREL AUTOMATION

Four additional M/11-87 Pilger barrels cold formed from AISI
4130 welded steel tubing underwent ultimate strength testing against
five of our current C-1140 modified steel GFM barrels. All of the
Pilger barrels performed equal to or better than the control barrels.

Addition barrel forming tests are now being planned to produce
more 12 gauge Pilger barrels. New tooling drawings have been completed
to provide a finish-formed chamber in addition to the finished bore
and a near-net shaped outside configuration. Tooling has also been
designed for 29 gauge Parker barrels. The new tooling is expected
to be available for testing 1Q 1988,

MODEL 700 CLASSIC .300 WEATHERBY MAGNUM

The Classgic offering for 1989 will be the .300 Weatherby Magnum.
This will be a synergistic offering from Firearms and Ammunition.
Lonoke is providing Ilion with chamber drawings and reamers. 1Ilion
will then provide Lonoke with three pressure barrels and one completed
firearm for their ammunition development. 1Ilion will have five more
completed rifles awaiting shipment of pilot run ammunition for Design
Acceptance Testing. :
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xc: R. A. Darby
R. F. Ulak
J. F. Winske
T. C. Douglas
J. R. Snedeker
File

Ilion, New York
November 18, 1987

TO: W. H. COLEMAN, II

FROM: T. C. DOUGLAS

NEW PRODUCTS DEVELOPMENT MONTHLY REPORT - NOVEMBER

SYNTHETIC LONG STOCK - MODEL 700 RS

Due to extra work required to keep the Grey stocks clean during
handling in the plant it was decided by the Product Team to change
the stock color to Black for 1988. Transmittals have been made and
the vendor has been notified. 1In addition, it was decided to add a
barrel bedding point in the fore end to eliminate the problem with
the barrel laying left/right and touching the fore end causing visual
quality problems. The drawing changes have been made and the vendor
is being contacted through Purchasing for mold modifications.

SNIPER WEAPON SYSTEM

Nineteen First Article and six Initial Production Test systems
were presented to the Government on October 28th as required for the
start of First Article Testing. The Government was notified prior
to the start of the testing that we felt that there would be a
problem with the trigger pull specifications. It was determined
during the trigger pull testing that "technically", the rifles failed
that test. It was decided to continue with the First Article Test as
is and Remington would conduct a Failure Analysis of the fire control.
Eleven of the nineteen guns did pass the test and it appears that the
majority of the remaining guns just had an adjustment problem (we were
not allowed to re-adjust the fire controls). It appears that the
"worst case" solution to the problem is a more precise method of
setting the trigger pull during build coupled with selective assembly
methods.

Ten systems were shipped to the Government on November l6th for
testing to be conducted by the Government.
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PARKER

Program efforts are primarily being directed towards the
production of a non-functioning "show sample” for the Shot Show in
mid-January 1988. A receiver is due from Kolar by November 25th for
engraving. A second receiver will be sent to Fajen who will produce
the stock blanks and send them to Delgrego for finish work and
stocking of the show gun. Concurrent with this effort, Kolar will
complete their barrel brazing development so that a finished gun
can be assembled by year end.

Prototypes for testing will be produced similar to the show
gun except for the barrels and the engraving. Barrels will be made
from 4142 blanks to be supplied from Mike Rock. Due to concern over
timely delivery of production barrels from Mike Rock, an alternate
method (Pilger Process) of manufacture is being investigated.

SP-10 MAGNUM

Three prototype guns were sent to the gun writer’s seminar in
Texas for their evaluation. The guns were functional and visually
correct.

The twelve gun test is now scheduled for mid-December due to
the decision to wait for Remington receivers and barrels needed to
perform ultimate strength testing.

One gun with all the non-interchangeability features as well as
a new bolt buffer, firing pin, and firing pin spring has been sent
to the Test Lab for endurance testing.

High strength alloy steel choke tubes, developed specifically
for steel shot, have been tested to 4000 rounds with steel-BB’s,
with only .001" growth. The choke tube could still be easily
removed and re-installed. Work is now underway to determine the
necessary choke constrictions, using steel BB’'s as the benchmark
ammunition.

The change in scope of the program necessitated by the need
for a new fire control and non-interchangeability concerns, SWS
efforts, guality program needs, and Resource limitations has caused
us to re-evaluate the timing of the program. This showed the need
to revise the schedule to a warehouse position in 2Q 1589.

MODEL 700 CLASSIC .35 WHELAN

Design acceptance testing is complete, with the design being
approved for transmittal. The design was transmitted on June 10th.
Trial and Pilot machining should start late 4Q 1987 for, 61988

~

introduction. g(?#?‘s a0 [ews:e ~o MHeee [Cees
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MODEL 700 MOUNTAIN RIFLE CALIBER ADDITIONS

Five rifles of each caliber offering(.308, 243, and 7mm-08)
were tested for accuracy and function. The Design Verification
Test was acceptable(Report #871111) and the design has been
transmitted. Trial and Pilot assembly is scheduled for January
1988 for 1988 introduction.

NEW BOLT ACTION RIFLE

.

@Céff Fabrication of prototype parts necessary for the next phase
~-fp Yof testing is on hold in the Model Shop and the N/C area pending
\; ) ‘mpletion of parts for the SP-10 Magnum program. Parts to be

\ ' ;iproduced by an outside vendor have been sent to vendors to

N
ngt, provide those prototype parts.
!:Y

A‘?J Testing of a patented new technology rifle barrel is currently

EJ underway in a joint program with Remington and D. C. Brennan Firearms,
Inc. The Brennan technology promises a 25% increase in accuracy with
reduced recoil. This testing will probably be completed in January
1988.

SHOTGUN BARREL AUTOMATION

Four additional M/11-87 Pilger barrels cold formed from AISI
4130 welded steel tubing underwent ultimate strength testing against
five of ocur current €-1140 modified steel GFM barrels. All of the
Pilger barrels performed equal to or better than the control barrels.

Addition barrel forming tests are now being planned to produce
more 12 gauge Pilger barrels. New tooling drawings have been completed
to provide a finish-formed chamber in addition to the finished bore
and a near-net shaped outside confiquration. Tooling has also been
designed for 29 gauge Parker barrels. The new tooling is expected
to be available for testing 1Q 1988.

MODEL 700 CLASSIC .300 WEATHERBY MAGNUM

The Classic offering for 1989 will be the .300 Weatherby Magnum.
This will be a synergistic offering from Firearms and Ammunition.
Loncke is providing Ilion with chamber drawings and reamers. Ilion
will then provide Lonoke with three pressure barrels and one completed
firearm for their ammunition development. 1Ilion will have five more
completed rifles awaiting shipment of pilot run ammunition for Design
‘Acceptance Testing.
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| }{Qmingtou.) |
L1

REMINGTON ARMS COMFANY, INC.

SPORTING ARMS-AMMUNITION-TARGETS~TRAPS

ILIDN,NEW YORK 13357
TELEPHONE (315) 8949961

! 19 November 1987

To: Roy Bernard
Connecticut Spring Co.

. 10
Farmington, Conn. x%/7 q
Rl

. L
, From: Dick Jackson

‘ R&D

' Remington Arms Co.

' Ilion, N.Y. 13357

Per our conversation of this morning, I am enclosing
a drawing of a prototype spring (B-EXP.1760A) that I'd like you to take a
lock at. I'm interested in having some of these made up using:a couple of
different wire diameters if we can agree on the timing.
1’1l give you a telephone call on Priday 11/20/87 to

talk timing and wire diameters as well as answer/ask other questions.

Thanks for your time,

;D&L 4«4»»
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Kemingion.

REMINGTON ARMS COMFPANY, INC.

SPORTING ARMS.AMMUNITION .TARGETS .TRAPS

ILIODN.NEW YORK 133%7

TELEPHONE (315) 894.9961 24 November 1987

To: Mr. Ron Stevens
H&P Die and Stamping Company
4650 Tiedeman Road
Cleveland, Ohio 44144
From: Dick Jackson !

R&D
Remington Arms Co.

As we discussed by telephone on Priday Nov. 20, I am
enclosing two copies of Remington’s NBAR magazine box drawin§ D-EXP.1758-A.
This drawing supersedes D-EXP.1758 in reference to LRI $#45394.

The primary changes are:

* elimination of a fold in the side of the box
(formerly section B-B)

* change in angle and length of lip upsets as
indicated in section A-A

* change in width of lips at front (was .425" ;
now is .385") '

* overall height of box increased by approxim-
ately .060".

Please contact me (315-894-9961-ext.307) if you have

any questions or difficulties.

Thanks for your patience,

arenETET TR N T
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RO-40.0 XC: R. A. Darby K. C. Rowlands
REMINGTON ARMS COMPANY, INC R. F. Ulak S. R. Franz
’ . J. F. Winske R. A. Jackson
INTER.-DEPARTMENTAL CORRESPONDENCE T. C. Douglas R. S. Murphy
. : J. R. Snedeker T. P. Powers
eming
chmﬂbmn P‘;ﬁ{f’ L. B. Bosquet T. G. Bauman
D. J. Anderson F. E. Martin
) H. C. Mun i
“CONFINE YOUR LETTER TO ONE SUBJECT ONLY" unson  File
CONFIDENTIAL Ilion, New York

December 20, 1987

TO: W. H. COLEMAN, II

FROM: T. C. DOUGLAS 4@&

NEW PRODUCTS DEVELOPMENT MONTHLY REPORT - DECEMBER

SYNTHETIC LONG STOCK - MODEL 700 RS - Skip Smith

Due to extra work required to keep the Grey stocks clean during
handling in the plant it was decided by the Product Team to change
the stock color to Black for 1988. Transmittals have been made and
the vendor has been notified. 1In addition, it was decided to add a
barrel bedding point in the fore end to eliminate the problem with
the barrel laying left/right and touching the fore end causing visual
quality problems. The drawing changes have been made and the vendor
was contacted by Skip on December 22nd. The drawing of the stock
changes is being shipped overnight air to the vendor.

SNIPER WEAPON SYSTEM - Jim Snedeker

Ten of the nineteen First Article Test rifles were shipped on
schedule to Aberdeen Proving Grounds in mid-November via Army helicopter
from the Oneida County Airport. These weapons are being put through
hot and cold environmental tests, noise testing and endurance testing.

Three of the ten systems are scheduled to be returned to Ilion
after the Christmas holidays and additional testing will be conducted
at the Ilion site and at Dayton T. Brown Testing in Long Island( for
the fungus and corrosion testing).

The new trigger pull test fixtures are scheduled to be completed
by the middle or end of January and will be used to resolve the question
of trigger pull. Additionally, parts for fifty more SWS fire controls
have been brought through the production line and critical dimensions,
surface roughness, and spring weights are being examined to determine
the characteristics that need to be controlled to consistently attain
the + 4 ounce specification required by the government.
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CONFIDENTIAL

PARKER - Randy Murphy

Program efforts are primarily being directed towards the
production of a non-functioning "show sample" for the Shot Show in
mid-January. Due to difficulties in brazing the barrel assembly,
the metalwork will not be delivered to the engraver on December 21,
putting us several days behind schedule. Wwithout another unforseen
problem, the show gun metalwork should be delivered to Remington on
December 21. Remington will hand-deliver the metalwork to the
engraver who will attempt to complete his work within the schedule,
getting the metalwork back on schedule.

Fajen has delivered stock blanks to Delgrego, and the stock and
fore end for the show gun is ahead of schedule.

Prototypes for testing will be produced similar to the show gun
except for the barrels and engraving. A barrel process was finalized
with our materials consultant, Fred Schmidt on December 9th. Current
1140 Modified barrel steel will be used with an induction hardening
heat treatment of the chamber to strengthen this area. Barrels for
the test guns are through our GFM and are ready to be turned.

SP-10 MAGNUM - Ken Rowlands and Tom Bauman

The three prototype quns sent to the gun writer’s seminar for
evaluation were well received. Unfortunately, the ammunition did not
arrive in time for field evaluation. It was recommended that the
trigger pull be reduced from 14.25" to 14", The nonreflective satin
finish on the exposed stainless steel components was acceptable. The
Product Team approved the checkering patterns on December 15th.

One gun with all the non-interchangeability features as well as
a new bolt buffer, firing pin, and firing pin spring was endurance
tested to 4000 rounds, 80% of which were steel loads. The.results were
very encouraging, with no parts breakages and a 1.3% malfunction rate.

High strength alloy steel choke tubes, developed specifically
for steel shot, have been tested to 4000 rounds with steel BB’'s,
with only .001" growth. The choke tube could still be -easily
removed and re-installed. Work is now underway to determine the
necessary choke constrictions, using steel BB’s as the benchmark
ammunition.

Delays are being experienced in completing components for the
twelve gun test. Late delivery of investment cast bolts, start-up
up problems of needed Ithaca equipment, and Model Shop resources
have combined to delay the test until early January.
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CONFIDENTIAL

MODEL 700 CLASSIC .35 WHELAN - Fred Kartin

Design acceptance testing is ccmplete, with the design being
approved for transmittal. The design was transmitted on June 10th.
Trial and Pilot machining is underway with final assembly scheduled
for February 1988.

-MODEL 700 MOUNTAIN RIFLE CALIBER ADDITIONS - Skip sSmith

Five rifles of each caliber offering(.308, 243, and 7mm-08)
were tested for accuracy and function. The Design Verification
Test was acceptable(Report #871111) and the design has been
transmitted. Trial and Pilot assembly is scheduled for early
February 1988.

NEW BOLT ACTION RIFLE - Fred Martin and Dick Jackson

Fabrication of prototype parts necessary for the next phase of
testing is on hold in the Model Shop and the N/C area pending
completion of parts for the SP-10 Magnum program. Detachable magazine
components to be produced by outside vendors have been sent to vendors
to provide those prototype parts. Trigger guard blanks have been
received. Development testing of the magazine latch system is underway.

Testing of a patented new technology rifle barrel is currently
underway in a joint program with Remington and D. C. Brennan Firearms,
In¢c. The Brennan technology promises a 25% increase in accuracy with
reduced recoil, This testing will probably be completed in January
1988.

SHOTGUN BARREL AUTOMATION - Andy Baszczuk

Four additional M/11-87 Pilger barrels cold formed from AISI
4130 welded steel tubing underwent ultimate strength testing against
five of our current C-1140 modified steel GFM barrels. All of the
Pilger barrels performed equal to or better than the control barrels.

Additional barrel forming tests are now being planned to produce
more 12 gauge Pilger barrels. New tooling drawings have been completed
to provide a finish-formed chamber in addition to the finished bore
and a near-net shaped outside confiquration. The new tooling is
expected to be available for testing 1Q 1988. The use of the Pilger
process for the Parker program was dropped upon recommendation of our
materials consultant, Fred Schmidt.
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CONFIDENTIAL

MODEL 700 CLASSIC .300 WEATHERBY MAGNUM - Fred Martin

The Model 700 Classic offering for 1989 will be the .300 Weatherby
Magnum. This will be a synergistic offering from Firearms and Ammunition.

Lonoke is providing Ilion with chamber drawings and reamers. 1Ilion
will then provide Loncke with three pressure barrels and one completed
firearm for their ammunition development. 1Ilion will have five more
completed rifles awaiting shipment of pilot run ammunition for Design
Acceptance Testing. It is anticipated that the ammunition will be
available in April, 1988.

MODEL 1100 MAGNUM RETROFIT BARREL FOR STEEL SHOT - S. Franz/T. Powers

This program will provide a retrofit barrel and choke tube system
for owners of M/1100 12 Gauge Magnum firearms. The gas orifice hole
is optimized for proper functioning of currently available 2 3/4" and
3" magnum steel ammunition. The choke tube system will handle the
larger steel shot sizes without deformation, and the choke constrictions
are being developed using 2 3/4" Magnum 2's as the benchmark ammunition.

Initial testing of VascoMax 250 Maraging steel yielded a maximum of
.001" deformation with steel BB’s. A Design Acceptance Test has been
designed and will be ready in early January. Design Acceptance choke
tubes have been made and heat treated. They . have been sent to a vendor
for a Titanium Nitride coating. This coating will provide corrosion
protection with a gold color that will distinguish these choke tubes
from our current stainless steel tubes. The gold color will reflect
our "Premier" choke tubes for use with steel shot.

NEW CONCEPT SHOTGUN (See following page)
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CONFIDENTIAL

NEW CONCEPT SHOTGUN - Tom Powers/Scott Franz/Earl Seppala/Dick Rego

The objective of the New Concept Shotgun (NCS) program is to
develop a competitively priced, 12 Gauge, autoloading shotgun that
is the industry standard for safety, performance, and reliability.

REQUIREMENTS

Manfucturing cost to be less than or equal to the M/11-87.

Design must include wood stock/fore end with synthetic material
optional.

Must operate all commercially available 12 gauge ammunition
reliably.

Manual operation to be smoother than the M/11-87.
Weight to be approximately one pound less than the M/11-87.

Measurable recoil to be less than or equal to the M/11-87,
based upon peak shoulder force.

"Family" shotgun design (Maximum commonality between autoloader
and pump version for manufacturing flexiblity). '

Safely contain excessive chamber pressute (Level TBD).

Primary efforts are being directed towards an inertia operated
action system. This means that the action is driven by energy from
mechanical systems versus using gas pressure. This energy comes from
a mass/spring system using recoil as the initiating force. This type
of system eliminates tight tolerances, critical gas sealing components,
fouling problems, and minimizes ammunition sensitivity. Preliminary
evaluations of the Benelli and the Browning A-500 inertia systems
indicate that their performance is marginal on the low end-of the
ammunition spectrum. Our computer simulation also indicates that a "pure"
inertia design would be marginal on the low end. We are working on a
concept that will use a small amount of gas pressure to assist the recoil
forces in compressing the "drive" spring. This should greatly improve
low end performance. The concept is currently being drawn up and will
be prototyped on an 11-87 type receiver.

Efforts are also being directed to working on recoil reduction
concepts. Efforts will center on recoil pad material/design and possibly
using some type of "hydraulic" damping unit in the stock. Materials and
devices will be ordered for evaluation.
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“CONFINE YOUR LETTER TO ONE SUBJECT ONLY" nnsoe 1ee
CONFIDENTIAL Ilion, New York

December 20, 1987

TO: W. H. COLEMAN, II

FROM: T. C. DOUGLAS %&

NEW PRODUCTS DEVELOPMENT MONTHLY REPORT - DECEMBER

SYNTHETIC LONG STOCK - MODEL 700 RS - Skip Smith

Due to extra work required to keep the Grey stocks clean during
handling in the plant it was decided by the Product Team to change
the stock color to Black for 1988, Transmittals have been made and
the vendor has been notified. 1In addition, it was decided to add a
barrel bedding point in the fore end to eliminate the problem with
the barrel laying left/right and touching the fore end causing visual
quality problems. The drawing changes have been made and the vendor
was contacted by Skip on December 22nd. The drawing of the stock
changes is being shipped overnight air to the wvendor.

SNIPER WEAPON SYSTEM - Jim Snedeker

Ten of the nineteen First Article Test rifles were shipped on
schedule to Aberdeen Proving Grounds in mid-November via Army helicopter
from the Oneida County Airport. These weapons are being put through
hot and cold environmental tests, noise testing and enduramce testing.

Three of the ten systems are scheduled to be returned to Ilion
after the Christmas holidays and additional testing will be conducted
at the Ilion site and at Dayton T. Brown Testing in Long Island{ for
the fungus and corrosion testing).

The new trigger pull test fixtures are scheduled to be completed
by the middle or end of January and will be used to resolve the question
of trigger pull. Additionally, parts for fifty more SWS fire controls
have been brought through the production line and critical dimensions,
surface roughness, and spring weights are being examined to determine
the characteristics that need to be controlled to consistently attain
the + 4 ounce specification required by the government.
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CONFIDENTIAL

PARKER ~ Randy Murphy

Program efforts are primarily being directed towards the
production of a non-functioning "show sample" for the Shot Show in
mid-January. Due to difficulties in brazing the barrel assembly,
the metalwork will not be delivered to the engraver on December 21,
putting us several days behind schedule. Without another unforseen
problem, the show gun metalwork should be delivered to Remington on
December 21. Remington will hand-deliver the metalwork to the
engraver who will attempt to complete his work within the schedule,
getting the metalwork back on schedule.

Fajen has delivered stock blanks to Delgrego, and the stock and
fore end for the show qun is ahead of schedule.

Prototypes for testing will be produced similar to the show gun
except for the barrels and engraving. A barrel process was finalized
with our materials consultant, Fred Schmidt on December 9th. Current
1140 Modified barrel steel will be used with an induction hardening
heat treatment of the chamber to strengthen this area. Barrels for
the test guns are through our GFM and are ready to be turned.

SP-10 MAGNUM -~ Ken Rowlands and Tom Bauman

The three prototype guns sent to the gun writer’s seminar for
evaluation were well received. Unfortunately, the ammunition did not
arrive in time for field evaluation. It was recommended that the
trigger pull be reduced from 14.25" to 14". The nonreflective satin
finish on the exposed stainless steel components was acceptable. The
Product Team approved the checkering patterns on December 15th.

One gun with all the non-interchangeability features as well as
a new bolt buffer, firing pin, and firing pin spring was endurance
tested to 4000 rounds, 80% of which were steel loads. The.results were
very encouraging, with no parts breakages and a 1.3% malfunction rate.

High strength alloy steel choke tubes, developed specifically
for steel shot, have been tested to 4000 rounds with steel BB's,
with only .001" growth. The choke tube could still be easily
removed and re-installed. Work is now underway to determine the
necessary choke constrictions, using steel BB’s as the benchmark
ammunition.

Delays are being experienced in completing components for the
twelve gun test. Late delivery of investment cast bolts, start-up
up problems of needed Ithaca equipment, and Model Shop resources
have combined to delay the test until early January.

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

BARBER - PRESALE R 01395
KINZER V. REMINGTON 982540556



BARBER - PRESALE R 0139569

CONFIDENTIAL

MODEL 700 CLASSIC .35 WHELAN - Fred Martin

Design acceptance testing is complete, with the design being
approved for transmittal. The design was transmitted on June 10th.
Trial and Pilot machining is underway with final assembly scheduled
for February 1988.

MODEL 700 MOUNTAIN RIFLE CALIBER ADDITIONS - Skip Smith

Five rifles of each caliber offering(.308, 243, and 7mm-08)
were tested for accuracy and function. The Design Verification
Test was acceptable(Report #871111) and the design has been
transmitted. Trial and Pilot assembly is scheduled for early
February 1988. . :

NEW BOLT ACTION RIFLE ~ Fred Martin and Dick Jackson

Fabrication of prototype parts necessary for the next phase of
testing is on hold in the Model Shop and the N/C area pending
completion of parts for the SP-10 Magnum program. Detachable magazine
components to be produced by outside vendors have been sent to vendors
to provide those prototype parts. Trigger guard blanks have been
received. Development testing of the magazine latch system is underway.

Testing of a patented new technology rifle barrel is currently
underway in a joint program with Remington and D. C. Brennan Firearms,
Inc. The Brennan technology promises a 25% increase in accuracy with
reduced recoil. This testing will probably be completed in January
1988.
®

SHOTGUN BARREL AUTOMATION - Andy Baszczuk

Four additional M/11-87 Pilger barrels cold formed from AISI
4130 welded steel tubing underwent ultimate strength testing against
five of our current C-1140 modified steel GFM barrels. All of the
Pilger barrels performed equal to or better than the control barrels.

Additional barrel forming tests are now being planned to produce
more 12 gauge Pilger barrels. New tooling drawings have been completed
to provide a finish-formed chamber in addition to the finished bore
and a near-net shaped outside configuration. The new tooling is
expected to be available for testing 1Q 1988. The use of the Pilger
process for the Parker program was dropped upon recommendation of our
materials consultant, Fred Schmidt.

=)

8]
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CONFIDENTIAL

MODEL 700 CLASSIC .300 WEATHERBY MAGNUM - Fred Martin

The Model 700 Classic offering for 1989 will be the .300 Weatherby
Magnum. This will be a synergistic offering from Firearms and Ammunition.

Lonoke is providing Ilion with chamber drawings and reamers. 1Ilion
will then provide Lonoke with three pressure barrels and one completed
firearm for their ammunition development. 1Ilion will have five more
completed rifles awaiting shipment of pilot run ammunition for Design
Acceptance Testing. - It is anticipated that the ammunition will be
available in April, 1988.

MODEL 1100 MAGNUM RETROFIT BARREL FOR STEEL SHOT - S. Franz/T. Powers

This program will provide a retrofit barrel and choke tube system
for owners of M/1100 12 Gauge Magnum firearms. The gas orifice hole
is optimized for proper functioning of currently available 2 3/4" and
3" magnum steel ammunition. The choke tube system will handle the
larger steel shot sizes without deformation, and the choke constrictions
are being developed using 2 3/4" Magnum 2's as the benchmark ammunition,

Initial testing of VascoMax 250 Maraging steel yielded a maximum of
.001" deformation with steel BB’s. A Design Acceptance Test has been
designed and will be ready in early January. Design Acceptance choke
tubes have been made and heat treated. They have been sent to a vendor
for a Titanium Nitride coating. This coating will provide corrosion
protection with a gold color that will distinguish these choke tubes
from our current stainless steel tubes. The gold color will reflect
our "Premier" choke tubes for use with steel shot. ‘

NEW CONCEPT SHOTGUN (See £following page)
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CONFIDENTIAL

NEW CONCEPT SHOTGUN - Tom Powers/Scott Franz/Earl Seppala/Dick Rego

The objective of the New Concept Shotgun (NCS) program is to
develop a competitively priced, 12 Gauge, autoloading shotgun that
is the industry standard for safety, performance, and reliability.

REQUIREMENTS

Manfucturing cost to be less than or equal to the M/11-87.

Design must include wood stock/fore end with synthetic material
optional.

Must operate all commercially available 12 gauge ammunition
reliably.

Manual operation to be smoother than the M/11-87.
Weight to be approximately one pound less than the M/11-87.

Measurable recoil to be less than or equal to the M/11-87,
based upon peak shoulder force.

"Family" shotgun design (Maximum commonality between autoloader
and pump version for manufacturing flexiblity). '

Safely contain excessive chamber pressure (Level TBD).

Primary efforts are being directed towards an inertia operated
action system. This means that the action is driven by energy from
mechanical systems versus using gas pressure. This energy comes from
a mass/spring system using recoil as the initiating force. This type
of system eliminates tight tolerances, critical gas sealing components,
fouling problems, and minimizes ammunition sensitivity. Preliminary
evaluations of the Benelli and the Browning A-~-500 inertia systems
indicate that their performance is marginal on the low end.of the
ammunition spectrum. Our computer simulation also indicates that a "pure"
inertia design would be marginal on the low end. We are working on a
concept that will use a small amount of gas pressure to assist the recoil
forces in compressing the "drive" spring. This should greatly improve
low end performance. The concept is currently being drawn up and will
be prototyped on an 11-87 type receiver.

Efforts are also being directed to working on recoil reduction
concepts. Efforts will center on recoil pad material/design and possibly
using some type of "hydraulic" damping unit in the stock. Materials and
devices will be ordered for evaluation,
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1987 INTRODUCTIONS

-MODEL 11-87
-PRESSURE COMPENSATING GAS SYSTEM
-STAINLESS STEEL MAGAZINE TUBE
~DETENT SYSTEM (SPECIAL FIELD TYPE]
~THICKER EXTRACTOR
-SCREW MACHINE MAGAZINE CAP
-TWO-PIECE FIRING PIN RETRACTOR SPRING
- LMPRVED LATEN RETENTon
-PREMIER
-CUT CHECKERING
-30 GLOSS FINISH
-CHOKE TUBES
-PRESENTATION STYLE RECOIL PAD [BROWN]
-NO WHITE LINE SPACERS,
-RA GRIP CAP
~-BRADLEY TYPE FRONT SIGHT, METAL MID BEAD
-3 IN CHAMBERS (EXCEPT SKEET AND TRAP]
-NO SCROLL ON RECEIVER OR BREECH BOLT

-PREMIER SKEET

-26 IN V. R. BARREL

-REMCHOKES [SKEET, IMP. SKEET, MOD]

-D

-2 3/4 TARGET MARKED ON BARREL [3 IN ACTUAL CHAMBER)
-PREMIER TRAP

-30 IN V. R. BARREL

-REMCHOKES [FULL, EXTRA FULL, SUPER FULL] 7 aAmes

-STRAIGHT OR MONTE CARLO STOCK

-2 3/4 TARGET MARKED ON BARREL [3 IN ACTUAL CHAMBER]

e ”
-R H SPECS ONLY, EXCEPT DEER_GUN—RU=AND LH A&
-26,28,30 IN V. R._ BARREL by
-REMCHOKES (L, £.C., % MO ..
“21 IN DEER GUN WETHeinbBE—SIGEPS $ARLEL WLy 7D FIaIsH

-SPECIAL PURPOSE MAGNUM
-R H ONLY
-26,30 IN BARRELS W/REMCHOKES
-21 IN DEER GUN W/RIFLE SIGHTS RH osy
-COSMETICS SAME AS CURRENT SP EXCEPT ROLL MARK

~POLICE
-26,30 IN V R BARREL W/REMCHOKES
-21 IN RIFLE SIGHT SLUG BARREL RH ouLY
-ROLL MARK n/ll-az/POLépz
[

~-SPARE BARRELS
-WILL BE SOLD AS A UNIT: BARREL, REMCHOKES, WRENCH, PRESSURE SPRING
AND COLLAR ALONG WITH SPECIAL INSTRUCTION SHEET. [NOT INTERCHANGE-
ABLE WITH M/1100)

~ CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER  BARBER - PRESALE R 013957 4,
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-DEER GUNS
-21 IN BARREL WILL NOT FUNCTION WITH ALL AMMUNITION LOADS. RE-
PLACEMENT WITH A M/11-87 BARREL , 26 IN OR LONGER WILL MAKE IT
COMPLETELY PRESSURE COMPENSATING.

-20 GA. CHOKE TUBES

-M/700 GUN KIT
=-ADL ACTION
-270, 30-06, 243, 308,
-ADL MAGNUM ACTION
-7MM REM MAG
-IRON SIGHTS
~SWIVEL STUDS [NOT INSTALLED]
-ADL BUTT FLATE
~-SPECIAL OWNERS MANUAL, INCLUDING CHECKERING TEMPLATES

-M/7 FS
~-7MM-08, 308
~FIBERGLASS STOCK {REINFORCED WITH KEVLAR] SOURCED FROM BROWN
-IRON SIGHTS
-GRAY AND GRAY CAMO STOCK

-M/700 FS
-ADL AND MAGNUM ACTION
-RH SPECS
~-243, 308, 7MM REM MAG
-LH SPECS

-270, 30-06, 308, 7MM REM MAG
~FIBERGLASS STOCK [REINFORCED WITH KEVLAR] SOURCED FROM BROWN
~GRAY AND GRAY CAMO STOCK

-M/700 RS

-BDL, LONG ACTION

-270, 30-06, 280

-RYNITE SST-35 STOCK
-INJECTION MOLDED
~SOURCED FROM CHOATE
-GRAY AND GRAY CAMO
-DIMPLED FINISH [AS MOLDED) EXCEPT FOR SMOOTH CHEEKPIECE
-MOUNTAIN RIFLE CONTOUR
-BLACK SOLID RECOIL PAD
-BLACK GRIP CAP W/RA LOGO

-M/700 CLASSIC - 338 WIN MAG
-24 IN
-IRON SIGHTS

-REMINGTON EXPRESS
-M/870 W/3 IN CHAMBERS -
-ROLLMARKED BEMRBES ——NOT=M7839 RANINCTON
-ONE REMCHOKE - MOD ONLY WITH WRENCH
-V. R. BARREL
-METALWORK GRIT BLASTED AND BLACK OXIDED
-SPORTSMAN 12P WOOD
-BLACK, CLAY-FILLED RECOIL PAD
-REPLACES 12P

§70 EXPRESS

-M/700 POLICE
-223, 308

'CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER BARBER - PRESALE R 0139575
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~LOW GLOSS OIL FINISH
-~PARKERIZED METAL FINISH
=BLACK BOLT AND FOLLOWER

~NO CHECKERING OR WHITE LINE SPACERS

-BLACK BUTT PAD
=BDL KRNURLED BOLT HANDLE
-ADL ACTION W/FLOOR PLATE

~MONTE CARLO STOCK W/CHEEKRPIECE

-XP-100 IN 35 REM

-M/870 TC-TRAP [MID-YEAR INTRODUCTION]

~30 IN V. R. BARREL
~-REPLACES COMP TRAP
~-REMCHOKES- FULL, EXTRA FULL,
-SATIN FINISH

~CUT CHECKERING

-TARGET SIGHTS

~-COMP TRAP WOOD & GEADE

SUPER PULL (~”~¢47)

~MARKED 2 3/4 IN (3 IN ACTUAL CHAMBER]
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REMINGTON ARMS COMPANY, INC.

INTER-DEPARTMENTAL CORRESPONDENCE

Remington DETERS xc: R.A. Darby
i o R.F. Ulak

“CONFINE YOUR LETTER TO ONE SUBJECT ONLY”
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January 7, 1987

TO: M COBURN
PROM: WH COLEMAN, 11&();,

Quarterly R & D Division Report

January, 1987

REMINGTON
Rynite ® Long Stock - Model 700 RS

Choate Machine and Tool Company has been selected to be our
vendor and tooling development is progressing. The latest
prototype stock samples received in December are acceptable, and
the mold can be textured. The turnaround time to texture the
mold is approximately one week. Choate is planning a prototype
run of grip caps, stock inserts, and butt pads the first week in
January.

The probability of Choate having 100 stocks by February for
our Field Force and writers is high. The probability of having
grip caps, inserts, and butt pads is lower since they have not
been sampled yet. As a fallback position, Mountain Rifle butt
pads and grip caps can be used with an interim insert.
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Quarterly R & D Division Report
Page -2-
January 7, 1987

Shotgun Barrel Steel Materials Research

After more than 20 years of performance in the field,
Remington‘’s special 1140 modified steel is being challenged via
litigation.

Frederick Schmidt (Metallurgist-Engr. R & D) and
James Hutton (Remington R & D) requested in April, 1986, that
Professor R.W. Hertzberg, (Lehigh University) author of
"Deformation & Fracture Mechanics of Engineering Materials," make
an intensive and independent analysis as our consultant. Over 50
shotgun barrels were evaluated after 1, 10, and 100 high pressure
proof loads to determine a quantitative fatigue plot of stress
vs. cycles shown below:
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Professor Hertzberg has also analyzed failed barrels using
the electron microscope under adverse and controlled conditions.
He concludes, contrary to plaintiff's experts, that fatigue
failures do not occur. Hertzberg also concluded that Remington's
material exhibits a very desirable engineering design feature

called “"damage control.” In the event an overloaded shell fails
the barrel, no fragments are produced.

Hertzberg, Hutton and Schmidt have been deposed and will

testify in court this spring regarding the engineering properties
of Remington Arms special 1140 modified steel.
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* Juarterly R & D Division Report
Page -3-
January 7, 1987

Sniper Weapon System

The Firearms Business Team has elected to take a more
aggressive approach to military contracts. The M24 Sniper Weapon
System is a new rifle/optics system for the United States Army
(with marketing potential to the other military services,
civilian law enforcement agencies, and competitive long-range
shooters). It is designed to give pinpoint accuracy out to 8C0
‘meters. Remington's response to the Army'’s Request for Proposal
was submitted on the due date of November 14.

Research completed the final testing stage of the rifle. It
will be a Model 700 action with a Mike Rock barrel, H&S synthetic
stock, and Leupold telescopic sight. Accuracy is well within
requirements. Endurance testing ‘to 5M rounds without going out
of specification on accuracy and 10M rounds for the remainder of
the rifle continue. Eight rifles were submitted to the Army on
November 14.

The Army contract calls for 2M rifles over three years at an
estimated (preliminary) selling price per rifle of $2.5M for a
sales potential of $5MM. We believe we can manufacture in
existing facilities.

Orientation courses for the Army have been conducted at
Aberdeen, MD, and Fort Benning, GA. A Pre-Award Survey of the
Ilion site is scheduled for January 7, 1987.

Steyr of Australia is the only other bidder. The award of
the initial contract for 500 systems should be let in April.

WHColeman, II:sps

‘CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER BARBER - PRESALE R 0139582,
KINZER V. REMINGTON 540570



BARBER - PRESALE R 0139583

.- s
¢ _,,\ HERBERT J. BElL. M.D.
o -~ - TR 658 WEST MARKET STREET

1 - i

AT ) LIMA, OHIO 45801

L

! e BN L PHONE 229-0816 )
[ A S T
T - .

T - A e fn g4
iir. Zdiaxd S

anlewico

Pemington Arnms
L]

c

>

Commony, Ln

k-
Q

Procduct Service .
Ilion, New York 13357

Dear ir, Sienkewica,

is we discussed the other daoy on the teledxinone, I own & leningion liodel 700

L 7 mm ilagnus (To. 36532487). This was purchased 3/27/84. The inidial 4
Problen with the weornon woas an unrcliable extractor. The wreayon was seat in
and this taken care of adeguaicly.

Hewever, I have reacinced unhanyy with the weapon, in that the bold w1l not
remain in the dovm and locized sosition when the safety is on. I used the

gun so hunt in rugsed couniry and carried the gun with a sling on my back.

On severzl occasions, the bolt handle would omen un and the round would fall
out of the chanber and be lost. I had to improvise to avoeid this by putiing a
rubierband around the trigger guzrd onto the bolt handle., Thils works well in T
warmer ieather, but in sub-freezing is quite inadcauaite.

4s we discussed, a nodification is now possible to remedy this and residore

the action to a2 bolt lociddown and secure yosition 'when the safety is on, I
would Xkindly request that this bolt be modified accordingly and will be send—
ing the rifledaction shortly by UFS.

Thank you for your kind attenvion.

SL, P swe e Apasl e =
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RD-§2-8

REMINGTON ARMS COMPANY, INC.

INTER-DEFARTMENTAL CORRESPONDENCE

Remington. ' DETERS '
xc: R. A. Darby
111 g : R. F. Ulak
““CONFINE YOUR LETTER TO ONE SUBJECT ONLY" ;:: C§ : 2339931;5

K. C. Rowlands
J. R. Snedeker
File

Ilion, New York
February 25, 1987

TO: W. H. COLEMAN, II

FROM: T. C. DOUGLAS

NEW PRODUCTS DEVELOPMENT MONTHLY REPORT -~ FEBRUARY

MODEL 11-87 AUTOLOADING SHOTGUN

On February 6th, 5000 early production(small orifice) guns were
released for shipment. The remaining warehouse guns are on hold
pending additional screening tests.

Twenty current production guns were put through a cold weather
field test designed to simulate actual hunting conditions with new
gquns. The guns, with three rounds in the magazine, were exposed to
twenty degree conditions for three hours. Each gun was then fired with
‘the three cold rounds of Remington Dove/Quail loads followed by an
additional twenty-two rounds of:Dove/Quail loads that had been.in a
‘simulated "hunting coat” condition for three hours. All twenty guns
fired their: tventy-iive tounds each with no power related problens.

S Préduction has conpleted design ‘and build of a bolt velocity
device to-record new gun bolt velocity during gallery testing. The
device has been ‘calibrated to the Research bolt velocity device and

- ~is“currently ‘in use by Production. :All new guns must pass the gallery

"*~xi£unction ‘tests and pass a minimum-bolt velocity of 107 inches/second

. with each” of the three-gallery light.loads fired. -With an average

¥ break=in of- approximately .20 inches/second within the first box of

© .. shells fired; thig ‘should ensure that all guns shipped will meet the

*-gesignispaeificattons of: 140 + 20 inches/aecond bolt velocity after

reak R -
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SYNTHETIC LONG STOCK - MODEL 700 RS

Vendor sampling of the latest mold modifications were acceptable
and the mold has been textured. The next sampling run is scheduled
for the week of February 27th. No problems are anticipated with the
texturing.

Prototype stocks of the last non-textured run were brought back to
Ilion to be assembled into salesman guns. It was found that the barrel
channel was consistently off to one side. It is believed that this is
being caused by uneven heating of the mold halves, causing a warpage to
the cold side. It is planned to have a representative from DuPont on
site during the textured sampling run.

A non-textured camouflage gun was shown to the Firearms Product
Team on February 17th. Camouflage pattern, gun weight, and balance
# were approved at this meeting. It was also agreed on to change the
metal finish specifications to a uniform black matte finish to comple-
ment the non-reflective stock finish.

The first production run of 2,000 stocks is scheduled for delivery
April 1st. There are approximately 1000 guns on back order.

SNIPER WEAPON SYSTEM

The first negotiation session was held on February 24th, at Dover,
New Jersey. The primary concern during this session was the Contractor
Logistics Support portion of our proposal. Additional information was
requested by March 2nd, with the second negotiating session being
scheduled March 4th and Sth. The Army has waived the requirement for
a 300 yard range, and will allow the use of a 200 yard range.

NEW CONCEPT SHOTGUN

A meeting was held on February 5th to review the direction of
the NCS program. Tom Powers will be the program leader while Ken
Rowlands is working on the MAG 10 program. It was decided to
devote our resources towards Recoil/Controllability and Action/
Operating Systems. A new schedule is being developed.

Computer modeling and preliminary lay-out work for an inertia
operating system has begqun. A Winchester Super X-1 will be retrofitted
with the inertia operating system as a test vehicle. The current
plans are to develop an inertia system ag the primary system with
a debris-proof gas operated system as a back-up systenm.
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SYNTHETIC SHORT STOCK AND FORE END

M/870 textured prototype stocks and fore ends are scheduled
to be molded the first week of March.

MAG 10 PROGRAM

Initial designs are complete for the 10 guage Rem Choke tube
system, improved fire control, and slide extension assembly.
Prototype parts are being fabricated.

A copper crusher test indicated a .003" firing pin indent
upon action closing. A method of blocking the firing pin until
the action is locked up will be developed.

The agreement for purchase of the Ithaca MAG 10 has been signed:
Remington personnel went to Ithaca February 24th-26th to bring back
the Ithaca assets.
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“ACCIDEN APPEN IN SECONDS, THE RESULTS CAN LAST A LIFETIME!”
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NEW PRODUCTS DEVELOPMENT MONTHLY REPORT - MARCH

MODEL 11-87 AUTOLOADING SHOTGUN

On March 19th, a 16 gqun field test was held using guns that had
been rejected by the gallery bolt velocity device. The guns and
ammunition were stored in the Research van overnight. Each gun was
fired with 25 rounds of PT12L-8 light target loads. There were 64
malfunctions out of 400 rounds for an overall malfunction rate of
16%. The following is the number of guns that had 0, 1, 2..12
malfunctions during the field test.

0 XX 7 Malfunctions by Shooter:

1 XXXX 8 XX

2 X 9 X Shooter # Malfunctions
3 Xx 10 1 5

4 XX 11 2 6

5 XX 12 x 3 25

6 4 28

The four worst guns were reshot with 25 rounds each and had 2
malfunctions out of 100 rounds for a 2% reject rate.

A meeting was held on March 19th to review the results of this
testing with representatives of Process Engineering, Production, and
Research. Based on the reasoning that:

« The "worst case" ammunition type was used. .

The ammunition was shot on a 30 degree F day.

The guns and ammunition were both cold (overnight storage).

Shooters 3 and 4 have very "light shoulders" and had 83%

of the malfunctions.

« The reject rate dropped significantly on the four worst
guns after "break-in".

wn oW

J T P R S
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NEW CONCEPT SHOTGUN

The computer simulation program for mcdeling an inertia
operated action system is complete and is being checked for
accuracy. Trial runs will be made shortly for the Winchester
Super X-1 retrofit design. Protoctype work on the Winchester
retrofit will begin the last week in March.

A proposed gas-operated recoil reduction system for the
Benelli Model 121 is currently in the prototype stage.

SYNTHETIC SHORT STOCK AND FORE END

Prototype M/870 textured fore ends and stocks have been
molded and delivered. They are currently being prepared for
assembly to guns for development testing.

MAG 10 PROGRAM

Listed below are the 10 guage Remington specifications that
will be available in 1988:

0 Express-type metal finish(matte black)

0 Exposed stainless steel to be satin stainless finish

0 Walnut stock and fore end w/Special Purpose-type finish

0 Cut checkering

0 26 and 30 inch barrel lengths

0 Rem Chokes for lead and steel shot

0 Remington design, welded vent rib w/steel front sight

0. Special Purpose camouflage sling

0 Brown vented recoil pad

0 Clean receiver panels except for serial number and
model designation to be rolled in the normal M/1100
position

0 3 1/2 inch magnum version only

0 Full radius receiver top w/no raised or lowered rib

0 Model designation to be determined (can not use the

MAG 10 designation)

Cosmetic changes have been developed for the trigger plate profile,
receiver, and vent rib. A redesign of the stock and fore end cap are
also being considered.

Parts for the 10 guage Rem Choke system should be available for
testing by April 1lst.

Methods of converting the Ithaca drawings to Remington format are

being researched for the best method. A computer program has been
developed to keep track of the status of the 10 guage drawings.
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The receiver has been modeled on the CV system and is being reviewed
with FMS personnel.

The Test Lab has been requested to build a dry cycle device for
testing MAG 10 guns. They will also develop 10 guage bolt velocity
capability.

Redesign of critical areas to meet Remington safety and endurance
specifications are progressing well.

First year sales could be 10,000 quns.

MODEL 700 CLASSIC .35 WHELAN

This offering for 1988 catalog introduction is a synergistic
program between Ilion and Lonoke. Four prototype rifles have been
built at Ilion, with one prototype being sent to Lonoke for use in
testing of their new .35 whelan ammunition.

U. S. ARMY M12 MATCH RIFLE

Remington is preparing a quotation for a .22 caliber, Match Grade
bolt action target rifle. This solicitation is for 12,607 rifles
total over the life of the contract. Remington must have their offer
in by May 5, 1987. Research has provided a marked-up parts list
to the plant for estimating purposes. This solicitation does not
require sample rifles, only a Request For Proposal.

BARBER - PRESALE R 01395
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Automotive Products Department

and

Fabricated Products Department

Research & Development

Quarterly Summary
January - March 1987
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ABSTRACTS
AUTOMOTIVE PRODUCTS DEPARTMENT

FINISHES
LAMINATION COATING OF AUTOMOTIVE BODY PLASTICS...ceeieecue.?

In cooperation with G.M. Research and Avery International
a prototype plastic quarter panel for the Pontiac Fiero
was produced in a red color using the Thermark lamination
process, as a potential alternative to conventional paint
application. The system is based on a polyvinylidene
fluoride/acrylic coating on ABS plastic. Results were
sufficiently encouraging for G.M. to initiate on-car
proving ground tests.

PLASMA TREATMENT OF PLASTIC SURFACES...ccceccscccsccccscsaassll

Adhesion of coatings to thermoplastic olefins and other
plastic substrates is greatly enhanced when the substrate
is first treated with radio frequency generated oxygen
plasma. This would eliminate the need for costly
substrate preparation prior to painting and for special
priming. A program is focused on defining the system
parameters and with Marketing, determining the commercial
feasibility of this approach.

AUTOMOTIVE CATIONIC ELECTROPRIMER. ...ccccccccvccccccsaacessot0

Attempts to develop and commercialize a cathodic
electroprimer based on technology licensed from Hoechst,
have not been successful because of product deficiencies
in surface smoothness and corrosion resistance compared
to PPG’s ED-3150A *Uniprime” control. Because it is
unlikely that Hoechst can further improve their
technology, other options are being considered. A
promising lead is ICI’s *ICICLE” technology, samples of
which are being obtained for further characterization.

COLOR STANDARDS AUDIT. e v vvecocscncaacsococeanasssceassnansaal?

A project has been initiated to develop a system to
automatically audit color standard panel preparation. It
is intended to tighten color tolerances of color standard
panels and increase panel yields by making in-process
adjustments. This would result in better customer
service and an ATOI savings of $50MM/year, primarily in
reduced material costs.

POLYESTER RESIN PROCESSTING. e e vvecececcncsoccascccoasonsneeat?

Low molecular weight polyester resins are being produced
with tighter molecular weight control, reduced glycol
loss, and shorter reactor cycle time by using a newly
developed ”Solvent/Water” process. About 3MM pounds were
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ABSTRACTS

produced in the Fort Madison plant last year, and this
process will be introduced at the Flint plant during the
next quarter.

REFINISH HIGH SOLIDS IMRON® BASECOAT/CLEARCOAT..:cccoceeeesssts

Encouraging field test results are being obtained with
newly developed basecoat, clear, and tints in an EPA
conforming high solids Imron® urethane topcoat quality
for use at plants manufacturing truck and fleet vehicles.
Properties are equal to or better than the current low
solids Imron® system. The program is aimed at protecting
$50MM/year of sales and $7MM/year ATOI.

REFINISH = CRONAR® PROGRAM.....cccecccccccocsccncsssaccncessll

Initial commercialization of Cronar® has been successful
based on feedback from sixty Refinish jobbers. Staged
commercialization will continue concurrent with ongoing
product optimization. Cronar® is expected to add. $3.8MM
ATOI during 1987.

REFINISH CENTARI®. «..oocceeeccsoncocosacsoosssnesonencnssens s

Some customers have been substituting lower cost
isocyanate activators supplied by competitors for use
with Centari® resulting in less durable topcoat repairs.
By analyzing these products, as well as paint films from
vehicles where the finish has failed, tools are being
provided to Market to audit customers and to help deter
continuation of such practices. Centari® topcoats
represented $100MM in sales in 1986.

NON-ISOCYANATE CLEARCOAT FOR REFINISH.....cccosecccacccesssold

A second generation non-isocyanate clearcoat, based on
epoxy/anhydride chemistry is being developed to replace
the first generation of Cronar® clearcoat. Field tests
with over 20 cars, initiated last year, are encouraging.
Two deficiencies, color in the clearcoat and too short a
pot-life during application are being addressed through
catalyst and additive modifications.

DYNAMIC MIXING MACHINE COLOR MANAGEMENT....e.necccescrcscasald

Computerized instrumental color technology developed over
the past year will be used to reformulate over 3,000
mixing machine color formulas utilizing minimum manual
labor. Most of these reformulations are caused by
pigment unavailability, and will allow us to continue to
provide customer service without interruption.
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ABSTRACTS
QUALITY CONTROL OF REFINISH PRODUCTS...cccccancccccecncones .15

Statistical quality control in the manufacture of.
Refinish paint is being implemented based on QFACS, a
computerized data Dbase for product and process
information. During system development, the analysis of
one product alone resulted in an ATOI savings of $400M.
This new tool enhances the capability of reducing failure
costs through prevention activities.

REFINISH FIELD COLOR TECHNOLOGY.:ccescscesscccocssoasannsasaild

Computer generated tinting instructions, designated
#*Spectrum Shading Tips”, are being issued for all 1987
Lucite® and Centari® factory packaged colors, to better
enable Refinishers to match customer colors with little
training. Longer term plans involve use of computer
assisted instrumental color adjustment in the field.
These programs are aimed at improving field color service
for our customers by maintaining our color leadership
capability.

ISOCYANATE-FREE HIGH PERFORMANCE COATING FOR MAINTENANCE
FINISHES..-.......-.....oo..-o......o......00-.l0......l---ol7

Two high solids prototype coatings based on
epoxy/anhydride chemistry have been developed as
potential replacement for Imron® poyurethane finishes.
Programs are aimed at optimization and end-use
performance testing with field tests planned later this
year. Current sales of Imron® are $22MM, and have been
eroding.

FABRICATED PRODUCTS DEPARTMENT
SPECIALTY PRODUCTS AND SERVICES
DmTRoL. naiANICAI‘ mm.‘......‘....l’..'..........'......18

A 3 mm round Dymetrol® Mechanical Drive Tape has been
developed that shows dramatic cycle life around tight
bends compared to steel cable. Initial market focus is
for power antenna cables and automatic seat belt drives
with the eventual market opportunity as large as that for
Dymetrol® tape. An opportunity plan has been written
that targets specific accounts, and positive feedback is
expected soon from customer testing in a power antenna
drive application.

LOW ETHYL ACRYLATE EP-2504 (EP-2627).ccceccccsccsssncscccssalB
A process modification was successfully implemented to

reduce the ethyl acrylate monomer content to less than
.01% in an extruded version of Electronic Products
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ABSTRACTS

Department’s aqueocus developable Riston®. Positive
feedback was received on the 2M pounds shipped to Towanda
for evaluation. The next step is to product 100M pounds
in the second quarter to retain this 1MM pound
opportunity.

METHYL METHACRYLATE MANUFACTURE - SPENT ACID RECYCLE........1l8

A $175M R&D project, with a 58% net operating return, has
been authorized to implement spent sulfuric recycle for
plant testing. The return is based on fuel savings from
not burning the recycled acid. 1In addition, the recycle
acid will be used to increase process yield 0.5%, worth
$300M per year or to increase plant capacity . when
required for an ATOI of $1.5MM. Equipment is being
installed in the 2Q1987 maintenance shut-down period.

LUCITE® XL PRODUCTIVITY/CAPACITY INCREASE....ccccoccoececsssald

A new high rate XL formulation has been developed which
increased productivity by 42%, and represents an
incremented ATOI of $1MM when fully implemented.
Extensive trade testing was conducted in 1986 to ensure
customer acceptance. Conversion to the new high rate
formulation began in January 1987, and should be
completed in the second quarter. :

IMPROVED COLOR UNIFORMITY WITH GTP DISPERSANTS...cccccecee..19

A substantial improvement in color uniformity in Lucite®
XL colored acrylic sheet has been identified through the
use of a pigment dispersant prepared by group transfer
polymerization. 1Initial evaluation of all eleven pigment
concentrates will be completed in the second quarter,
with transition of all XL products to GTP dispersions by
the end of the year.

CORIAN® CRACKING....co0teeccoccecssnccssoasacncsscssassocessll

The most serious remaining Corian® gquality issue is

cracking of sheet materials. Implementation of an
improvement in cracking resistance, demonstrated 1last
summer, by reducing alumina trihydrate filler from 66 to
€62%, was delayed because of lack of sirup capacity and
increased tendency of sheets to warp. Recent
improvements in warp control and the probability of

increasing sirup capacity has enabled this program to be
reactivated with an additional large plant trial
scheduled for the second quarter.

CORIAN® SIERRA PRODUCT/PROCESS DEVELOPMENT..:eececeacenaasss2l

A $2.7MM project was authorized in 1986 to produce a new
version of Corian® known as Sierra, which provides a
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ABSTRACTS

unique granite-like appearance. Commercial start-up is
scheduled for May 1987. Meanwhile, over 250 sheets have
been produced in semiworks to support Marketing
introduction. Market acceptance has been excellent.
Formulations and process control have been optimized to
produce uniform sheet.

SILVERSTONE® SUPRA DARK PEWTER..c..ccocsersensscncsocscnnsncaas 22

A dark pewter mnmid-coat was developed for use with
standard topcoat and primer to mask heat discoloration on
aluminum clad stainless steel substrate in top-of-range
cookwvare. This construction represents & new business
opportunity for Silverstone®. Alignment of the mid-coat
at Toledo has been completed.

HIGH EFFICIENCY COATING TECHNOLOGY FOR SILVERSTONE®......... 23

A silk screen printer is being installed in the
laboratory and will be used to evaluate silk screening as
a potentially more cost efficient application process for
coating cookware as compared to spray application.
Operability demonstration is planned for the third
quarter.

SPORTING GOODS, EXPLOSIVES AND ENGINEERED PRODUCTS
SPORTING GOODS
NEWFISHLI“ QUALITY coNTROLTEST..lo.ooo...ono-o.....---ono23

Because of quality concerns related to Prime® fishing
line last year, a computerized quality control test was
developed to monitor product quality. As a result, about
S0M pounds of inventory and plant production representing
$3.5MM in sales were qualified and about 20% of inventory
was scrapped. This test and the resulting data base will
be useful in developing improved versions of fishline and
to demonstrate competitive advantages.

MODEL 700 CENTERFIRE RIFLES — RYNITE® STOCK....ecsceeroseeas 23

Rynite® stocks are now being made in production
quantities for Model 700 RS rifles. Sales in 1987 are
forecasted at 3,000 guns. Because of its value in use,
this synthetic rifle stock will enable the Model 700 RS
to provide the highest profit margin of all centerfire
rifle offerings.

ENGINEERED PRODUCTS
VESPEL® .. .vcecesssoancnssnscnssseccsncccsscacsnnnssnsssscace o4
As a result of the commercial success of Vespel® ST,
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solid phase imidization technology has been extended to a
broader range of compositions. During this work, another
exciting product candidate was identified, based on a
substitution of metaphenyline diamine for oxydianiline.
The new molding resin candidate has superior oxidative
stability for potential use in jet engine bearings, now
the single largest segmenrt of Vesp2l® parts business with
sales of $5-6MM/year.
mz'."...‘........-.'.....Il..IlI....I.................l24
As a result of further investigation of free radical cure
of functional curesites, the ability to radiation cure
certain Kalrez® compositions without using extractable
reagents was identified. This capability opens up new
market opportunities for an extremely safe material such
as in medical applications, as well as in exisiting
markets such as semiconductors where there is a great
sensitivity to contamination. A patent application is
being prepared and discussions are underway with the
marketing group.

EXPLOSIVE PRODUCTS
FMTORQ. mLT sm-UP......’.'....'...'...............I....25

A successful large scale field test with Fastorg® resin
anchored bolts as a coal mine roof support system has
resulted in approval from the Mine Safety and Health
Administration. Subject to local district approvals, the
1987 sales forecast for Fastorg® is $900M. Full quantity
production is now scheduled to begin in May.

DEPARTMENTAL ANALYTICAL AND PHYSICAL TESTING
COMPOSITIONAL ASSURANCE TESTING SYSTEM..c.ccccscvascsscscnsss 20

The *CATS” system is starting to produce the
manufacturing cost savings for which it was developed.
During the last quarter, six domestic finishes plants
recorded savings of $960M compared to $240M with
previously used systems. Better monitoring of raw
materials identified wide variations in purchased
melamine resins. The system also detected a large error
in composition in a batch of automotive paint prior to
shipment, saving the batch and a potential customer claim
and disatisfaction.

MOLECULAR WEIGHT DISTRIBUTION OF MACROMOLECULES BY MASS
SPEﬂRoscoPY.I..........................'I.....l.....l......26

A new ionization technique, K-ionization of Desorbed
Species, acronym ”KIDS”, enables accurate measurement of
molecular weights over 800. In studies of MMA/BMA
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macromonomers with molecular weights less than 2000, the
absolute molecular weight, specific chemical composition
of the chains, and quantity of macromonomer terminated
with a double bond was obtained. This technique heolds
promise for <characterization of new families of
macromonomers.

DEPARTMENTAL STATEGIC RESEARCH
GTP PREPARED STAR POLYMERS IN FOAMS...cccteccesncsscocsccncsl’

Hydoroxyl functional star polymers show promise as
stiffeners in urethane foam carpet underlays at Scotfoam
Company. GTP enables preparation of polymers with low
but effective hydroxyl content, making these materials
cost competitive. Potential at Scotfoam is $4.4MM.
Application of this knowledge to other versions of these
polymers and to other polyurethane markets is being
sought.

POLY GLYCIDYL memTB.--..oooolo.-......--.o.c..n‘to.-.-27

Samples of a very low molecular weight homopolymer of
poly-GMA have been provided to a number of potential
customers. The homopolymer cures with various amines and
may offer significant advantages over triglycidyl
isocyanurate in the powder coating and adhesives market.

GTP-m/HIQwEL FOIL TOPCOATon--.-oao..o....c...oo.-o--...28

A GTP  prepared 10M molecular weight polmethyl
methacrylate solution containing 10% acrylic microgel
shows promise as a clear topcoat for hot stamp foils,
where uniform molecular weight gives clean edge fracture
and the microgel restores toughness lost by going to this
low molecular weight. Field testing at Kurz-Eastings
offers the potential for sales of $1.6MM.

GTP PIGMENT DISPERSANTS FOR AUTOMOTIVE ENAMELS...c.ccoceceose 28

GTP pigment dispersants are particularly effective in red
and blue organic pigments, allowing for higher pigment
loading and greater color saturation. Two red colors
have been developed at Troy and will be field tested at
GM in the second quarter. Potential savings in pigment
cost by 1988 is estimated at $750M.

COBALT CATALYZED SYNTHESIS AND UTILIZATION OF MACROMONOMERS. 28

Research in the past quarter has focused on utilization
of cobalt complex catalysts in free radical
polymerizations to synthesize macromonomers,
coplymerization of macromonomers, as well as further
catalyst development. Appropriate patents have been
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filed. Premanufacturing notices have been filed for two
catalysts now that pound quantities have been routinely
prepared. Process patents covering the use of these
catalyst have been allowed. Scale-up in cooperation with
Chemicals and Pigments Department is still in progess.
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AUTOMOTIVE PRODUCTS DEPARTMENT
EINISHES
LAMINATION COATING OF AUTOMOTIVE BODY PLASTICS

Consistent with their goal to compete more cost
effectively with foreign imports, General Motors has several
initiatives underway to explore alternatives to conventional
paint application. PPG is working with G.M. Research on a
#shrink-wrap” process; Inmont and 3M are working together on a
*decal” transfer process; and we have a cooperative program
underway with Thermark, a division of Avery International on
lamination coating. Our efforts are aligned with CPC Division
of G.M. Our initial objective has been to fabricate 100 red
quarter panels for the Pontiac Fiero wusing the Thermark
process.

The Thermark process is comprised of reverse roll coat
application to a 2 mil polyester f£film (web) of first a
clearcoat; followed by a colored basecoat; followed by gravure
application of an adhesive size. The sized side of this film
is then laminated to a 20 mil plastic substrate (face sheet).
The polyester f£film is then removed and the laminate is heated
and vacuum formed (thermoformed) to the desired part shape.
The final step involves insertion of the vac formed part into
an injection mold face and back-filling (injection-cladding)
the part with plastic to the specified thickness.

We encountered several problems in our initial attempts
at scaling the process for making the guarter panels to
production size equipment. From a part integrity standpoint,
parts made with “Bexloy” C nylon showed poor adhesion of the
injection clad to the face sheet. Additionally, the “Bexloy”
C face sheet detracted from coating gloss after thermoforming
due to a roughening of the face sheet surface. We learned
that this was due to relaxation of rubber particles which were
oriented during the sheet extrusion process. Parts made with
ABS plastic did not exhibit these specific problems, but as
with the ”Bexloy” C parts, gloss and surface defects, such as
microcracking “and popping, did occur in the coating system
during thermoforming and injection cladding.

Because we were unable to resolve the adhesion and
deglossing problems with the ”Bexloy C” system, we conducted
our next trials in February with ABS only. Results were
greatly improved wusing a modified and upgraded paint
formulation based on Polyvinylidene Fluoride/”Elvacite”
binder. Part integrity and paint film physical properties,
with the exception of mar resistance, met specifications.
While wvisual appearance characteristics were at minimum
acceptable commercial levels, the more objective DOI and gloss
measurements were not acceptable and need upgrading. 1In spite
of these shortcomings, CPC personnel were sufficiently
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encouraged by the results to recommend on-car G.M. proving
ground evaluation which has recently been initiated.

Efforts in the coming peried will continue at furthering
technical understanding and evaluating alternate coating
chemistries to upgrade appearance characteristics.
Engineering Department cost studies will also be completed and
we will initiate studies on the application of this process to
the SMC compression molding technique. Appropriate patents
are being prepared.

ELASMA TREATMENT OF PLASTIC SURFACES

We are investigating plasma treatment of plastic
surfaces, primarily to improve adhesion of coatings. In
general, plasma cleans the surface of contaminants, removes
static charges and generates surface polarity that enhances
adhesion. Using a radio frequency generated Oxygen plasma, we
treated a number of thermoplastic olefins, *Bexloy” plastics
and other plastics. In all cases, adhesion of our coatings
direct to the treated surface is excellent. Without
treatment, adhesion is marginal to very poor. The results we
attained thus far indicate we can minimize the costly
preparatory cleaning procedures currently used for painting
plastics and eliminate the need for an intermediate adhesion
promoting coat.

Our program focus is now on:

o Determining the effects and limits of the variables
involved in plasma treatment.

o Optimizing coating systems and establishing
performance.

o Extension to a variety of applications, problems and
opportunities - including non~-finishes applications.

o Working with Marketing to define the economic impact
and establishing strategy in dealing with suppliers
of equipment. 1In this, we are coordinating our
efforts with those of Textile Fibers Department and
Polymer Products Department who are also active in
plasma technology.

UTOMO C ONI O R

The objective of this program is to develop and
commercialize a cathodic electroprimer licensed from Hoechst.
The incentive to do this arises from our desire to be a full
line finishes supplier to G.M. and thus protect our
competitive position in the marketplace.

Recently, we have been pursuing parallel paths within the
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Hoechst technology, simultaneously working with their SWE-5244
system and modified SWE-5260 system (current Hoechst
offering). The SWE-5244 system was originally designed for
body applications, however, its surface smoothness deficiency
precluded its use in that area. Pending the development of a
true body system, we have been utilizing the SWE-5244
technology in a number of programs with G.M. in order to keep
customer interest alive. These programs include a small parts
usage demonstration at E-Coat Industries and a high buiid
corrosion study by the AES Group at the G.M. Tech Center.
Problems have been encountered in both of these programs which
may force us to reconsider our participation.

We have found that the low build tank £ill material which
we have imported from Hoechst for the E-Coat Industries’ tank
does not have the corrosion performance of earlier submission
panels. We believe the cause of this fall-off in performance
is related to a change that was made in the pigment dispersion
to improve its settling performance. We have recommended to
Hoechst a change in the pigmentation for the dispersion and
they are preparing sufficient material for <the E-Coat
Industries run. At a minimum, we expect the E-Coat Industries
tank load to be delayed four weeks.

The high build formulation of SWE-5244 which is being
used in the AES ©program is also showing corrosion
deficiencies. Prior to loading the tank at the G.M. Tech
Center, we were asked to submit panels for pre-load testing at
the G.M. Proving Grounds and at an independent laboratory.
Preliminary results have indicated that the high build
SWE-5244 system is considerably weaker in corrosion
performance than the PPG ED-3150A "Uniprime” control. G.M. is
now questioning the value of our participation in this
particular program. A final decision on whether we will load
the AES tank will be made at the completion of the Prov1ng
Grounds test which will occur in mid-April.

Because the SWE-5244 system has insufficient surface
smoothness to bhe used as a body quality electroprimer, Hoechst
has been exploring some different chemistries. This work has
culminated in -the SWE-5260 system. Recently, we completed an
evaluation on another prototype in this system. In the
critical performance properties of surface smoothness and
corrosion however, it continues to be inferior to the
competitive standard, PPG’s ED-3150A. Hoechst has a program
to further refine this prototype. We expect this program to
arrive at the best balance of propertles achievable within the
SWE=-5260 chemistry by June 1lst. It is our opinion however
that the likelihood of Hoechst being able to further improve
their technology to be eguivalent to ED-3150A is low. We have
thus reopened our dialog with ICI relative to their ICICLE
ele;trocoat technology and will be sampled in the next few
weeks.
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COLOR STANDARDS AUDIT

A project is underway to develop and implement a system
that will automatically audit ceolor standard panel production.
The equipment will monitor color and film build after release
from the baking ovens and via sequential statistical control
will anticipate when the spraying/baking process is drifting.
This project is a part of the larger objective of closed loop
spraying control. The data collected and analyzed with this
system will ultimately feed back to a computerized pumplng
system for automated film build control.

Previous studiesz have shown that cclor and f£ilm build
tend to drift during a multiple day production run. During
the run, multiple groups of large sheets are produced prior to
the out-of-tolerance condition being detected. This automated
monitoring system will minimize poor color performance and
increase panel yields by anticipating, while the process is
still in control, that process changes must be made.

The auditing system will consist of a robot to handle the
large sprayed sheets, colorimeter, a film build monitor and a
computer to assimilate the data and administer the sequential
control monitoring scheme. The robot will pick the sheet from
the staging area, run the analysis equipment and place the
sheet in a packing crate for off-site cutting into the final
panels. Incentives for this program are (1) perceived quality
leadership by the Automotive customer, improved customer
service and ATOI savings of $50M/year, primarily in reduced
material costs. This technology will also assist the Business
in negotiating with G.M., Ford, etc. to become their sole
producer of standard panels.

POLYESTER RESIN PROCESSING

We have been working to develop low cost, high quality
processesfor the manufacture of 1low molecular weight
hydroxylated polyester resins. The total program involves
some 15 polyester resins for finishes and offers quality
improvements as well as an ATOI cost savings of abour $300M.
About 3MM pounds of such resins were produced last year in

Fort Madison Reactor #4, with the majority being produced by
the ”"Solvent/Water” process developed through this program.

In the last gquarter there have been two successful
alignments of polyester resins in the Fort Madison Reactor in
which glycol loss was reduced to 3% of the total weight of
glycol charged, down from an average of 10-15% with previous
processing techniques. An additional benefit is improved
product quality from tighter molecular weight control and from
improved functional distribution, as well as reduction in
reactor cycle time. The Fort Madison reactor will realize
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further improvements in product quality and cycle time when
the existing 3-plate scrubber is replaced with a 6é-plate
column in the next quarter. We hope to eliminate glycol loss
altogether.

We have now characterized the Flint Reactor #3 and find
that comparable improvements can be made with it, although it
is not a computer controlled reactor. During the next
quarter, the Flint Plant will introduce these improvements
during their resin production campaigns.

REFINISH HIGH SOLIDS “IMRON” BASECOAT/CLEARCOAT

A High Solids “Imron” Basecoat/Clearcoat Finish for the
Refinish Direct Account Business has been developed and is
undergoing extensive field testing prior to commercialization.
Some of the Tints in the system are of higher solids and with
new pigments to extend color capability. The clearcoat has a
Volatile Organic Content of 3.5 (pounds/gallon). The combined
nevw Tints, Basecoat and new Clear are performing quite well in
the field testing. Appearance, application and physical film
properties are equal to or superior to our traditional 1low
solids “Imron” system. The program is intended to protect
$50MM/year sales and $7MM/year ATOI.

Early field reports indicate that the “Cronar”
commercialization has been successful to date based on the
feedback from the sixty Refinish Jobbers to whom the product
mix has been released. The staged commercialization will
continue. Several property improvements to the “Cronar”
system have been made over the past Quarter. Appearance and
repairability of the Single Stage system have been upgraded
permitting the release of an additional 275 color formulas.
Programs are in place to improve the early cure water spotting
resistance of the Clearcoat and to complete the development of
a general holdout sealer. “Cronar” is expected to add $3.8MM
ATOI during 1987.

>

FINISH # ol

For many years, ”“Centari” has been, by far, the largest
single volume topceoat in our Refinish product line ($100 MM
sales in 1986). The product can be used as is or activated
with an isocyanate activator for faster cure time and better
durability. Activators are used with over 50% of current
#Centari” sales. We have been concerned that some of our
customers use competitive activators since we have shown
through durability testing that many competitive activators
are based on less durable isocyanates, lower concentrations
and contain no light stabilizers. Thus, use of these products
with “Centari” not only costs us loss of sales, but also
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undermine “Centari’s” quality reputation by producing
non-durable topcoats.

Some suppliers will actually counterfeit our products.
We have recently tested and analyzed samples of one such
example which was 15% lower in solids, contained a different
grade of isocyanate with different solvents, and had no
stabilizers, but had the "Du Pont” label.

A more difficult problem to analyze is the case of aged
scentari® topcoat on automobiles. We have now analyzed paint
from a complaint hood purpcrted to be “Centari” with Du Pont
activator that had severely faded and checked in about one
year. Scrapings of the film showed that it contained
activator, but did not contain the 1light stabilizers we
incorporate and could not have been the product claimed to be
used by the custonmer.

Marketing will utilize these results directly with the
clients involved and also to let our customers in general know
that we can determine whether #“Centari” recommendations are
being followed.

NON-ISOCYANATE CLEARCOAT FOR REFINISH

An alternative chemistry - epoxy/anhydride is under study
as a 2nd generation non-isocyanate based clearcoat replacement
for the current #“Cronar” clearcoat used over #“Cronar”
basecoat. While this clearcoat candidate is expected to have
a different balance of properties, the potential improvements
are broadened application latitude, quicker cure response,
higher solids and improved initial and retained appearance.
The “Cronar” Refinish system is expected to generate $14 MM in
annualized sales by the end of 1987 at an ATOI of 30%.

Field tests with this system began last year and over 20
cars have been repainted to date. This quality is judged to
be almost commercial except for a need to reduce color and
increase pot life. Several leads have been discovered. These
are:

-~

1. alyst

Our approach was to explore catalysts that would
activate the epoxy group in order to complement the
activation of the anhydride group which Dabco
(triethylene diamine) is thought to promote. The
results are very encouraging. Potassium acetate in
combination with a much lower level of Dabco gives
better 24 hour and 7 day hardness development than
Dabco alone. At the same time, a dramatic increase
in pot life from less than 4 hours to about 24 hours
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is accomplished. Pot color is greatly reduced
compared to the all Dabco system. Expanded
evaluation is planned.

2. Additives

Studies are also progressing to assess the effects
of various additives to accomplish our goal. These
include carbodiimides, acrylic polyols, acrylic
polyacids and polyesterurethanes. The acrylic
polyols - Setalux C1152 from Synthese and Macrynal
SM510N from Hoechst - produced films in the
laboratery with an acceptable balance of hardness
and cure at low levels of catalyst, which in turn
resulted in lower pot and film color. These
candidates will shortly be evaluated under shop
conditions. Florida durability studies are underway
and work has begun to assess efficiency of higher
solids polyols. '

D!EAHIQ_HIXIHQ_HBQHI!ILQQIQB_Haﬂhﬁﬁﬂxﬂi

Maintaining and improving the Mixing Machine Systenms
requires obsoleting old Tints and the addition of new Tints in
order to sustain field color leadership. However, the
addition/deletion of Tints can affect thousands of existing
color formulas in the field which may use an old Tint or a
proposed new Tint. Our objective is to manage these changes
in the customer’s formulas so that there is no interruption in
customer service but instead a perception of added product
value.

During 1987, we anticipate that over 3,000 color formulas
will be reformulated as part of the Mixing Machine Color
Management program. Most of these reformulations are caused
by a pigment unavailability issue which affects an existing
Tint. Computerized instrumental color technology developed
and refined over the past year will be used to reformulate
these colors utilizing minimum manual labor. In addition, a
computer-based microfiche system has been developed to provide
direct, prompt formula availability to Marketing and, in turn,
our customer.

UALITY CONTRO NISH PRO

: Statistical Quality Control in the manufacture of
Refinish paint 1is being developed based on QFACS, a
computerized data base for process and product information.
The available batch history now identifies product variance
from aim instead of the traditional “out-of-spec¥, allowing
more opportunities for improvement in product uniformity. A
method for effectively analyzing the QFACS data for quality
improvement has been designed and demonstrated. An

inter-Divisional team has developed new criteria for
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monitoring performance and uniformity. The seven criteria
are:

1. variance of product properties "on-load” versus aim.
2. Formula variance “on-load”.
3. Number of batch adjustments to obtain an “okay”.

4. Weight percent of the batch adjustments required for
fokay”.

5. Variance of properties versus aim at the “okay”.
6. Yield loss as a percent of the batch .

7. Cost variance of the final batch as a percent of
standard cost.

The criteria are scaled so that a value of 1 represents
the current property 1limits and a value of 0 represents
*on-aim” performance. Hence the goal: #Less than one is
required -- zero is desired”. Computerized reporting programs
have been developed allowing flexibility to examine broad
amounts of data between plants down to specific batch details.
During system development, the analysis and troubleshooting of
one product alone facilitated an ATOI savings of $400M.
Impiementation of this analytical system is occurring within
various Refinish operating teams. This new tool greatly
enhances our capabilities to reduce failure costs by allowing
properly targeted prevention activities.

REFINISH FIELD COLOR TECHNOLOGY

Refinish paint in the field often does not match the car
being repaired because of (1) poor OEM color match to
standard, (2) weathering of the car finish, (3) body shop
application variability and (4) other various reasons. In the
increasingly competitive market environment, Du Pont is better
positioned to assist the customer by adapting our instrumental
color technology to field requirements.

7spectrum Shading Tips” which are computer-generated
tinting instructions showing how each color may be shaded with
Mixing Machine tints are currently being implemented. Issued
for all 1987 *Lucite” and “Centari” factory package colors,
they have been well received by the field. They can be used
immediately by the customer with little training.

Longer range plans include instrumental adjustment of
color in the field using *automatic - easy to use” computer
programs requiring no special operator skills. Laboratory
experiments with off-standard car parts readily adjusted
factory package paint to a blendable position. Feasibility
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was confirmed by a field simulation at the Atlanta Refinish
Service Center (RSC). Current plans are to (1) further
demonstrate the technology by doing actual car repairs and (2)
develop color measuring instrumentation and computer programs
for convenient field usage.

This technology is expected to increase market share,
prevent erosion of business due to poor color match and
enhance customer perception of Du Pont as a color innovator.

ISOCYANATE~ GH PERFORMANCE CO G
EINISHES

Maintenance Finishes currently uses “Imron” Polyurethane
topcoats to provide long-term, high-performance protection of
structural steel in hostile and corrosive environments.
Maintenance Finishes’ polyurethane sales and market share have
eroded from $33MM/33% to $22MM/25%. In addition, several
lawsuits are pending in connection with the spraying of
isocyanates. Maintenance Finishes would 1like to replace
#Imron” with a coating that does not require the use of

isocyanates. The acrylic anhydride/epoxy ambient cure
chemistry is being evaluated as a ©potential “Imron”
replacement.

Maintenance Finishes’ end-use regquirements are more
demanding than those of Automotive and Refinish. 'In addition
to the need to perform as well as #“Imron” in hostile
environments, Maintenance also needs a pigmented version of
this chemistry.

Two high solids, pigmented, anhydride/epoxy candidates
have been formulated that have exhibited properties closely
matching #Imron”. Both are based upon a blend of Denecol
EX-622 (sorbitol polyglycidyl ether) at approximately 17% of
total binder solids in combination with either a GMA Acrylic
(GMA/NBA/MMA//35/30/35) or Araldite CY-184 (Hexahydrophthalic
anhydride polyglycidlyl ester).

Each of the above candidates has been tested against
#Imron” for . physical properties, salt spray/humidity
resistance and accelerated weathering. Both compare favorably
versus control with each experimental system exhibiting
certain strengths relative to each other. In defining a
pigmentation system to be used with either candidate, it was
found that the 974-line, a commercial line of acrylic
dispersions used in automotive finishes, appear to be the best
choice. A rheology package has been defined consisting of
polyvinylpyrrolidlone (0.025%) /Aerosil, colloidal silica
(0.5%) that gives a good balance of film build capability and
appearance.

Issues that still need to be resolved include the
optimization of the amount and type of catalyst, definition of
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application parameters and end-use performance testing. Field
tests are being planned for later in the year.

FABRICATED PRODUCTS DEPARTMENT
SPECIALTY PRODUCTS AND SERVICES
DYMETROL.® MECHANICAL CABLE

Since the introduction of Dymetrol® Mechanical Drive Tape
in 1979 there has been substantial customer interest in a
round polymeriz product to replace steel czble. Until
recently, this was given limited attention because of past bad
experiences with quenching voids and ovality in large diameter
extrusions caused by differences in melt and solid densities.
Recently, increased interest for automatic seat belt drives
and power antenna cables caused us to undertake a dedicated
research effort. We have succeeded in making 3mm round tape
that shows dramatic cycle life around tight bends compared to
steel cable and we see no reason that we will not be able to
make larger diameters using this new process.

We feel that the eventual market for this product is as
large as that for Dymetrol® tape. An opportunity plan has
been written that targets specific accounts and we expect
positive feedback from customer testing 'in a power antenna
drive application soon. We could make up to 1MM ft/year of
cable in our semiworks equipment. Beyond that, new
manufacturing equipment will be required.

W - -

Electronic Products Department is commercializing an
extruded version of their acqueous developable Riston®. In
this process the level of residual ethyl acrylate monomer in
EP-2540, wused in their solution casting process, |is
unacceptable. A concept for a process modification, suggested
at Marshall Laboratory, and demonstrated at Washington
Laboratory, was quickly and successfully tried by
Manufacturing. This process change requires a steam stripping
and venting step and, therefore, some equipment modification.
Material made -~by this process 1is generally below 0.01%
residual monomer. Positive feedback was received on the 2M
pounds shipped to Towanda for evaluation. The next step in
retaining this 1MM pound opportunity is a 100M pound campaign
scheduled for 2Q’87.

ME METHACRYLATE = SPENT ACID (o

A $175M R&D project, with a 58% net operating return, has
been authorized to implement spent sulfuric acid recycle for
plant testing of this yield/capacity improvement project.
The return is based on fuel savings from not burning the
recycled acid. In addition, the recycle acid will be used to
either increase process yield 0.5%, worth $300 per year or to
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increase plant capacity when required for an ATOI of $1.5MM.
Equipment is being installed in the March/April, 1987
Maintenance shut-down.

The methyl methacrylate process has three steps: (1)
formation of acetone cyanohydrin, (2) amidation and (3)
esterification. The objective of this project is to recycle
sufficient spent acid, which contains water, sulfuric acid,
ammonium bisulfate and traces of organics, from the
esterification step to the amidation step to just compensate
for the water now added for normal acid strength control. The
extra acid value of this recycle, which will be 6% of the
virgin acid feed, will initially be wused to raise the
acid-to-acetone cyanohydrin feed ratio. Increasing acid ratio
improves amidation yield, thus, a yield increase of 0.5% is
expected in addition to the fuel savings.

The plant is expected to operate at maximum capacity in
1587 and the extra acid value can be used to increase plant
capacity by providing additional acid at a constant ratio. At
6% recycle, an additional 15MM 1b/yr of MMA can be produced.
Technology is being developed to recycle 15% or more spent acid,
with proportional capacity benefits.

LUCITE® XL PRODUCTIVITY/CAPACITY INCREASE

Sales on Lucite® XL acrylic sheeting for the saniware
market are expected to grow rapidly from the current 5MM
pounds per year to greater than 10MM pounds per year by 1989.
The sheeting plant is currently operating at capacity, thus,
sales growth of the profitable Lucite® XL, which is produced
at a 40% rate penalty, is reducing the quantity of Lucite® L
clear and tinted sheet available. A new, high-rate XL
formulation has been developed which increased productivity by
42%. An incremented ATOI of $1 MM is anticipated with
complete conversion of the product line and full execution of

the high-rate XL program. No capital, net ingredients, or
labor cost increases are required for this program.

Lucite® XL is a crosslinked, pigmented acrylic sheet
product sold for thermoforming into bath tubs and spas. The
new high rate formulation consists of a slightly increased

initiator concentration, optimized crosslinking additive
concentration and a new addition point for the thermal
stabilizing comonomer, n-butyl acrylate. Extensive trade

testing was conducted during 1986 to ensure customer
acceptance with very positive results. Conversion to the high
rate formulation began in January, 1987 and is expected to be
complete in the second quarter, 1987.

(o) W G S
Lucite® XL, colored acrylic sheet, is the highly

profitable portion of the Lucite® sheet business. Currently,
this includes fifty certified solid colors and seven marble
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pattern colors. Significant color improvements have been made
in recent years; however, these products continue to be
plagued with gquality problems which result in inconsistent
color matches from campaign to campaign and uneven color
distribution within the sheet. Both problems are due to the
instability of our pigment dispersions. However, the former
was particularly troublesome due to unpredictable differences
between the colors of lab castings and plant castings of the
same material. The recent commercialization of a dispersant
prepared by group transfer polymerization (GTP) has allowed us
to apply this technology to our dispersion problems with
outstanding results.

Plant and laboratory testing of pigments dispersed with
the GTP dispersant RCH76501 (block copolymer of methyl
methacrylate/butyl methacrylate and nitrobenzoate esters of
methacrylate polymer) have shown a substantial reduction of
the within sheet color variances for the GTP material versus
the standard product. Even more remarkable, the test pigments
showed little or no change in colors between the lab and plant
castings and will greatly reduce the time and cost of color
matching. Testing has begun with material produced by our
vendor in commercial sized batches with excellent results,
thus demonstrating that the dispersions scale up well. Sheets
produced with the GTP dispersions also meet all quality
specifications.

A patent application is being prepared for the use of GTP
based dispersants in acrylic sheet containing specific
additives. Initial evaluation of all eleven pigment
concentrates used in Lucite® XL will be completed in April,
1987. Product testing will continue throughout 1987 with
transition of all XL products to GTP dispersions late in the
year.

CORIAN® CRACKING

The most serious remaining Corian® quality issue is
cracking of sheet materials. Most cracking problems arise at
cutout corners, i.e., stove cutouts or at inside corners as
are typically found in *L” shape kitchen countertops. This
problem is particularly insidious since it occurs after
installation and is expensive and disruptive to the consumer.

Great strides in preventing cracking have been made
in the fabrication techniques to aveid stress concentration
points and to minimize heat effects. However, a general
property improvement is necessary to make the product mnmore
foolproof. Optimization of the Shape formula and lowering of
the filler level have greatly reduced Shape product cracking.
For Sheet product, an improvement by reducing alumina
trihydrate filler level from 66 to 62% was demonstrated in the
plant last summer. However, implementation has been delayed
by lack of sirup capacity and an increased tendency for the
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sheets to warp. Recent improvements in our ability to control
warp and a high probability of increased sirup capacity near
term have encouraged the reactivation of the reduced filler
approach. An additional large plant trial is scheduled for
April to determine if warp improvements are adequate.

Additinnally, other approaches that would be additive to
lower filler are being explored. The addition of soft core,
hard shell microgels shows real promise. Other leads being
pursued include initiator changes, additives, copolymers and
rubber toughening approaches. We plan to implement 1lower
filler this year and perhaps a second improvement.

The Corian® Product Group plans to introduce a new
version of Corian® known as “Sierra.” Manufacture of this
product requires additional facilities at Yerkes. To meet the
pressure of competitive offerings, these facilties had to be
installed as quickly as possible. To meet this objective, a
team was formed with members from Research & Development,
Technical, Manufacturing, Marketing, and Engineering
Department organizations. A $2.7MM project was authorized in
September and the commercial startup is scheduled for May
1987. ’

The unique esthetics of the granite look require large
particles of various sizes and colors to be blended into the
Corian® mix in a controlled way. We will initially
commercialize two granite products, Sierra Dusk and Sierra
Midnight. These products will contain five different grades
of ground up Corian® in different blends. One of these grades
consists of Standard Corian® recycle material for cost
savings. All product development and marketing samples have
been produced in the plant semiworks in 50 1b. batches.

To satisfy the needs for Sierra Granite for Marketing
display samples and for R&D performance testing, over 250
sheets were produced in the semiworks since the beginning of
the year. 1Initial sheets showed pattern variation due to mix
particle settling, and unacceptable product properties
resulted from high heat losses to the mold during the curing
step. These problems were overcome and good quality sheets
made by developing special mixing and casting techniques and
by using a new heat retaining mold. The new formulation
incorporates a new particle size range to eliminate top vs.
edge and sanded vs. unsanded pattern variations. Along with
mechanical and chemical testing, the new Sierra granite is
being evaluated for flooring and furniture applications.

Our Corian® Sierra composition falls within the claims of
a 1978 Du Pont patent. There are two later patents by Avonite
Corp. which describe a process similar to Du Pont’s for the
addition of particles to a polymerizable resin to produce a
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stone or granite appearance. legal has determined that we are
free to make a granite product with our present composition.
On the other hand, there has been some gquestion whether
Avonite’s composition falls within the Du Pont patent claims.
Our patent claims a mixture of (a) matrix containing a resin
and a filler, (b) opaque particles and (c¢) translucent or
transparent particles. Specific limitations are given for
each part on volume percent, refractive index, particle size,
and particle and finished piece optical density. Measurement
of these parameters cn thin sections of Avonite product using
computerized image analysis confirms that 12 of 13 criteriz of
the claim are present. More measurements of optical density
are required to determine if the 13th criteria is exactly met
or marginally outside of our patent claims. Legal has sent
Avonite Corp. a letter calling its attention to our patents.
A similar letter was sent to Nevamar Corp. who may also be
commercializing a granite composition.

Market acceptance of the new products has been excellent.
Over 11,000 hand samples were produced in our semiworks and
distributed to our customers worldwide. Marketing has already
accepted orders for the new products of about 1.B5MM lbs. We
Plan to produce 2MM lbs. of material by the end of June. 1In
preparation for the commericalization, we- have produced over
650M 1lbs. of special pure white and pure black sheet for
grinding. This material is currently being ground up into a
25-50 mesh grade and a 50-100 mesh grade. These particulates
will be combined with a 25-50 mesh grade of Cameo White rework
material and blended into the Corian® Mix in the new facilty.
Overall grinding yield has been approximately 70% so far. The
grinding contract payments are on a product which meets
specification basis which increases the contractor incentive
to improve yields to the highest level possible. We are
exploring an outlet for the ‘fines’ within our own process and
to outside customers for use as a filler.

A very tight project schedule was necessary due to the
critical marketing need and has been followed since September.
The new facility is mechanically complete as of March 31 and
has been turned _over to the Plant for equipment checkout and
final acceptance. A detailed startup plan including equipment
checkout and operator training has been developed. The plan
requires the whole month of April with the first commercial
run scheduled for early May.

°) 19 DARK P R

Marketing has identified a significant business
opportunity for the use of Silverstone® Supra on aluminum clad °
stainless steel substrate. Because this material reaches
higher local temperatures under cooking conditions than rolled
aluminum, a certain amount of discoloration of the primer
occurs, detracting from the appearance (but not the utility)
normally experienced with Silverstone®. We have now developed
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a dark pewter midcoat which when used with our standard primer
and topcoat greatly reduces visually detectable discoloration.
Alignment of the new product was accomplished at Toledo within
the narrow time frame set by the Teflon® Marketing group.

HIGH EFFICIENCY COATING TECHNOIOGY FOR SILVERSTONE®

As the top-of-range release coating market in which we
sell Silverstone® becomes increasingly competitive, our
licensees have been forced to find more efficient methods of
coating their substrates, such as frying pans, than the
currently used spray painting. In Europe, Wwhere such
pressures are greatest, many licensees have been using roller
coating as an alternative, especially for the lower end of the
market.

As mentioned last gquarter, we have identified silk
screening as an alternate high efficiency coating technique
which has a much higher probability of success for the quality
coatings such as Silverstone®. This technique is faster than
roller coating, involves less investment, and could give us a
proprietary position. buring the last quarter, we have
secured a screen printer and are in the process of having it
installed and approved for safe operation. Our intent is to
formulate coatings for this technology to optimize application
and develop a proprietary technology. Our goal date for
demonstrating operability is the third quarter of this year.

SPORTING GOODS, EXPLOSIVES AND ENGINEERED PRODUCTS
SPORTING GOODS
NEW FISHLINE OUALITY CONTROL TEST

Because of gquality concerns related to Prime® fishing
line last year, we developed a new test for monitoring product
quality. 1In this quarter we tested most Prime® inventory and
all plant production using this Long Line Test on wet samples.
As a result, about 50M lbs. of inventory and plant production,
representing $3.5MM sales, were qualified and about 20% of
inventory was scrapped. 2All hardware and software for this
computerized test were then transferred to Manufacturing who
are using it on a routine basis. While the test was developed
to catch low breakload problems due to carbon contamination,
statistical plots have already correlated with carbon void,
caliper control and steaming process problems. Also, this test
and the data base developed will be important in programs to
develop improved versions of both Prime® and Stren® and to
demonstrate competitive advantages.

MODEL 700 CENTERFIRE RIFLES - RYNITE® STOCK

The joint program between FPD (Remington), PPD and Choate
Machine & Tool Co., Inc. in Arkansas to produce long stocks
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from Rynite® Polyester Thermoplastic Engineering Resin for
Model 700 centerfire rifles has been completed and stocks are
being made in production quantities. This stock has proven to
be s0 tough that Choate has indicated they will replace any
broken stock. 1987 sales are forecasted at about 3,000 guns.
The Model 700 RS gives the highest profit margin of all
centerfire rifle offerings due to the Rynite® stock
price/value relationship.

ENGINEERED PRODUCTS
VESPEL®

Vespel® ST is the name of our new super tough version
of Vespel® polyimide, based on pyromellitic dianhydride and
oxydianaline. The two-fold increase toughness is obtained
through a reduction in crystallinity by a process change in
which the imidization step is carried out in the so0lid phase.
A patent covering this composition has issued recently. Early
test market reaction to the product has tied up the entire
capacity of our small pilot unit, and we are limiting further
market development activity while we attempt to ream out our
pilot unit and scale-up the process in our current commercial
resin plant. .

In the meantime, the solid phase imidization
technology has been extended to other compositions to provide
the basis for a patent application covering a broad range of
materials of interest to us or to our competitors:; the
application has been filed. During this work, another
exciting product candidate has surfaced based on a
substitution of metaphenylene diamine for oxydianaline.
Preparation of this composition via the ST process results in
a molding resin with mechanical properties close to our
existing product, but with twoe to four times the oxidative
stability as evidenced in high temperature, 360°C, exposure
tests. This composition is a natural for jet engine bearing
applications, now the single 1largest and most profitable
segment of the Vespel® parts business with sales of $5-6MM per
year.

The Kalrez® new product development strategy has been
based on the copolymerization of small amounts of various
functional <curesite monomers with the ©basic KXalrez®
tetrafluorcethylene/pefluoromethyl vinyl ether composition in
combination with a corresponding cure system tailored to each
particular functionality. To date, we have commercialized
three of these systems and have a fourth sitting on the shelf.
Our most recent product is a lower performance Kalrez®, based
on a free radical cure of a bromine-containing curesite
monomer, wutilizing triallylisocyanurate as a necessary
coagent. The product is being introduced to go head-~to-head
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with Daikin’s competitive perfluoroelastomer, which utilizes
the same cure system, so that we can protect the margins of
our higher performance products.

Triallylisocyanurate is incorporated into the
crosslink network and forms the weak 1link in this product,
subject to both fluid and oxidative attack. Recently, we have
been investigating the free radical cure of our other
functional curesites utilizing both radiation and
peroxide-generated free radicals, with and without the
coagent. In most cases the coagent is required to achieve
adequate cure, but with one polymer, our K4000, containing a
nitrilie curesite monomer, we can obtain good cures with all
combinations. The result is the possibility of specialty
products outside the range of our current business as well as
some very significant performance improvements of value in our
existing business.

In the former area, Kalrez® is being examined for
vascular grafts. The ability to radiation cure the pure
polymer without the addition of any extractable reagents gives
us the potential of an extremely safe material for medical
use. This safe feature is of great value in an existing
market segment, semiconductor manufacture, where there is
great sensitivity to contamination from seals used in the
equipment. Market opportunity for these new compositions has
not yet been defined. A patent application is being prepared,
and discussions are underway with the marketing group.

EXPLOSIVES PRODUCTS
FASTORQ® BOLT SCALE-UP

A successful large-scale field test has been completed on
a hew roof support system which promises to compete with
mechanical bolts (which use no resin) which now hold 60% of
the total coal mine roof support market.

One thousand Fastorg® resin anchored bolts were installed
at Consolidation Coal’s Rowland No. 11 Mine in March. The
bolts were successfully installed by mine personnel alone
after initial training by Potomac River Works engineers. Bolt
installation times achieved were competitive with mechanical
bolts. Loads were about 30% higher than mechanical bolts,
which translates into improved roof support and increased
safety. As a result of this and other tests, the Mine Safety
and Health Administration has given approval for Fastorgq® to
be used subject to acceptance by individual MSHA districts,
normally a formality.

The 1987 forecast revenue for Fastorq® is $S500M from
sales of 4.5MM equipment feet of equivalent resin and
associated bolts. A delay in executing an agreement with the
bolt manufacturer (accomplished in mid-March) and a temporary
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