1987 DEVELOPMENT PROGRAMS

PIREARMS
ITEM BUDGET($000)

APPLIED RESEARCH | | 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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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- 1ateé
-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 insert.-:~: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.

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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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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NCS

SLUG GUN 12 GAGE
7400 FUNCTIONAL
700 MTN RIFLE SA

ASSIGNMENTS 1987
ASSIGNED COMPLETION

*MURPHY
‘*MURPHY, MARTIN, OWENS
*ROWLANDS, BAUMAN, POWERS
*POWERS, FRANZ
*FINDLAY, DOUGLAS
*WARREN
~_ *SMITH

CARBINE 30-06
RYNITE LONG STOCKS
SWS

kl&WTC”TRKP”GEN'G TUBES-

12,
13.
- 14.
15.
16.
17.

29.
30.

* DENOTES TEAM. DSAD!R‘
1/27/87
TCD

M/11 BUFFER

*MARTIN

*SMITH

*DOUGLAS, MARTIN, OWENS,SMITHSON
*FINDLAY, *MURPHY, POWERS

= *WARREN '

1100 STEEL CONV!RSION *FRANZ, DOUGLAS

11-87 SANDSTROM

" *OWENS

700 CLASSIC 3S#WHELAN : *MARTIN

1100 20,28,& 410 RES
20 GA TUB! SPECS -
ALUMINUM RECEIVER

700 .338 STK-PROBLEM
A_a,\ﬂrs snoar srocxs 1

870 POLICE saﬁnsrnouuw"
870 FUNC TRANSMITTAL

:#FINDLAY, DOUGLAS
“*POWERS

~*SMITHSON

MICHAELS TRANSMITTAL-~*OWENS

BLACR;SPCRZTRANSHITQAL*SHITHSON

700 GUNKIT MANUAL
s:nena«snor:sup:sun

. *SMITHSON ~ =~
1*aannaw, ‘WARREN
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“CONFINE YOUR LETTER TO ONE SUBJECT ONLY”

TO: W. H., COLEMAN, II
FROM: T. C. DOUGLAS

XC:

Darby
Ulak

. Douglas
. Murphy

. Rowlands
. Snedeker

NGRWIANN
'R Y R Ed

Ilion, New York
January 30, 1987

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.
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REMINGTON ARMS COMPANY, INC. '
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“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
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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.
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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.
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QUOTATION

TaE
Die & STaMPING COMP_ANY

Div. OF UNITED SCREW AND BOLT CORP.

Engineering * Development * Tools * Dies * Stampings

Sub-Assemblies * Bus Supplies

. 44650 Tiedemon Road * Cleveland, Ohio 44144
-}
Remington Arms Co., Inc.
Ilion, NY 13357 Date  August 31, 1387
Attn: John Simpson Terms 1% 10 days—30 days NET
F.0.B. Our Plant—Cleveland, Ohio
Replying to your inquiry of 8-14-87 #214 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: i ' $17,060.00
Delivery: Samples 21/24 weeks after receipt of order|.
Production 10/11 weeks after sample approval
based on a 25,0 piecellot. LH/
A emegrly”
i WL‘L W /KMS’L‘"""—" o VoL -Y7,
by TV'J“W
\%
e ?Sm
|
/ A Y

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
noi responsidle 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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QUCTATION

THE
DiE & Stamping COMPANY

Di1v. OF UNITED SCREW AND BOLT CORP.
Engineering * Development * Tools * Dies * Stampings
Sub-Assemblies * Bus Supplies
4650 Tiedeman Road * Cleveland, Ohio 44144

Te

REMINGTON ARMS COMPANY Date }
Ilion, New York 13357 Sept r 11, 1987
Terms 1% 10 days—30 days NET
Attn: Richard Jackson F.0.B. Our Plant—Cleveland, Ohic
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 Pfotot?pes ;;;,. S e —
~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 E & P, if necessary . - :-

,_ #419*’

D AN
*‘;L

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 H & P DIE & STAMPING CO.
no: responsibic for delays in deliveries due to strikes and

conditions beyond our control.
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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

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

R2540538
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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
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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
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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. :

~ CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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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.

' CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
KINZER V. REMINGTON R2540543



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 urs o Kear:e ~o MHree [$ees

rD
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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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REMINGTON ARMS COMFANY, INC.

SPORTING ARMS-AMMUNITION-TARGETS~TRAPS

ILIDN,NEW YORK 13357
TELEPHONE (315) 8949961

N 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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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,

NI IR 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.

' CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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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.

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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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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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)

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
KINZER V. REMINGTON R2540553



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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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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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.
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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.
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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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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)
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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
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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, SUPER PULL (~Wﬂt4-)
-SATIN FINISH
-CUT CHECKERING
~-TARGET SIGHTS
-COMP TRAP WOOD © GRADE
~MARKED 2 3/4 IN {3 IN ACTUAL CHAMBER]
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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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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
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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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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.

" CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER |
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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.

" 'CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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“ACCIDENTS HAPPEN IN SECONDS, THE RESULTS CAN LAST A LIFETIME!”
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“CONFINE YOUR LETTER TO ONE SUBJECTONLY___________T. C. Douglas
J. R. Snedeker

File

Ilion, ﬁew York
March 24, 1987

TO: W. H. COLEMAN, II

FROM: T. C. DOUGLAS

.....

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.

'CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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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.

KINZER V. REMINGTON R2540579



Automotive Products Department

and

Fabricated Products Department

Research & Development

Quarterly Summary
January - March 1987

CONFIDENTIAL
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Automotive Products and Fabricated Products 1Q87 R&D Report 1

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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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.....cccccceosn ceceeanas 14

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...ceoneccceaccncsoass 15

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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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

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
KINZER V. REMINGTON R2540584



Automotive Products and Fabricated Products 1Q87 R&D Report 5

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...I.II....'.I.....IICI..I.-..-'Q..'l..'...l......I....

24

As a result of the commercial success of Vespel® ST,

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

KINZER V. REMINGTON R2540585



Rutomotive Products and Fabricated Products 1Q87 R&D Report 6

ABSTRACTS

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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shutdown o¢f the Rowland Mine have put the program behind
schedule to achieve those revenues. TFull guantity production
is now scheduled to begin in May. Potential market acceptance
still appears good.

DEPARTMENTAL ANALYTICAL & PHYSICAL TESTING
COMPOSITIONAL ASSURANCE TESTING SYSTEM

our Compositional Assurance Testing Systewm, or *CATS* for
short, is already producing the manufacturing cost savings for
which it was developed. CATS is a unique quality concept in
that it is designed to detect labeling and f£filling errors
before they create major problems. It also provides a basis
for corrective action so that off-standard batches can be
reworked and recovered.

During the last quarter six domestic Finishes plants
recorded savings of $960M. This is four times the $240M
savings using the older MTAIRS system and results from its
easier operation and wider range of materials tested. The
savings are particularly significant since the project was
only implemented in the third and fourth quarters.

MCCI (the former Ford Plant) will be added very soon.

All resin formulas have been modified to carry a CATS
specification. Plants are testing incoming raw materials vs.
their own standards until division wide standards and
specifications can be established. Already, wide variations
have been uncovered in some purchased materials, especially
melamine resins. Savings are expected to increase as our
international plants begin implementation of CATS.

Recently, during final testing of a large shipment of
paint to a Japanese car maker, CATS indicated that the ratio
of binder to melamine had inadvertently been reversed during
the last formula revision. 1In this instance, CATS not only
saved the batch, but avoided a potentially costly claim and
customer dissatisfaction.

MO ‘ BUTION _OF oM Y MASS
SPECTRO

A mases spectrometer is a tool which provides valuable
molecular weight information about molecules, providing such
molecules can be ionized without destroying them thermally or
electronically. Conventional ionization and volatolization
techniques are not suitable for molecules in the 800 plus
molecular . weight range. We have been working with an
ionization technique based on the thermoionic emission of
potassium from an aluminosilicate matrix containing potassium
oxide (KO). This ionization technique, referred to as *KIDS”
(for K-Ionization of Desorbed Species), affords a
*psuedomolecular ion” in the form of the ion plus potassium.
By this process the true molecular weight of the species can
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be cbtained in a process where minimal electronic and thermal
energy is imparted to the species, so that fragmentation is
minimized.

We have studied MMA/BMA macromonomers using KIDS. For
modest molecular weights (less than 2000) we have been able to
obtain information about the absolute molecular weight, the
specific chemical composition of the chains, and the relative
abundance of the macromonomers which are terminated with a
double bond. This technigue appears to hold considerable
promise for the characterization of our exciting families of
macromonomers.

DEPARTMENTAL STRATEGIC RESEARCH

GTP PREPARED STAR POLYMERS IN FOAMS

SCOTFOAM Company seeks materials that will stiffen their
urethane foam carpet underlay without significantly reducing
elongation. We initially sampled them with the hydroxyl
functional star polymer developed for flexible clear finishes
and they found the property balance to be attractive but the
price we estimated too high. We then submitted a series of
samples that we knew could be made much 1less expensively
because of lower hydroxyl content, method of incorporating the
hydroxyl and lower cost solvents. The lowest cost sample gave
equally good properties and they are proceeding with
compression set testing. At the loading they have chosen,
they would require 2.2MM pounds of dry star polymer a year and
we could meet their required $2.00 per dry pound with
accepable margins.

Based on this experience, we are re-looking at other
previously explored uses of these star polymers to see if
these lower cost versions might not also be suitable. We are
also seeking to apply the knowledge gained working with
SCOTFOAM to other polyurethane markets.

POLY GLYCIDYL METHACRYLATE

The first step in the preparation of GTP pigment
dispersants is the preparation of a very low molecular weight
block of poly GMA. This very low molecular weight homopolymer
may be a viable alternative to triglycidyl isocyanurate (TGI)
in the powder coating and adhesives markets. TGI is the only
aliphatic epoxy crosslinking agent available for powder
coatings, is very insoluble, has a high melting point and
sells for §$7-8 per pound. Samples of poly-GMA, which cure
with various amines to clear essentially colorless resins,
have been provided for evaluation in the epoxy/anhydride clear
coat program, for evaluation as a more durable acid absorbent
in Tedlar®, to Jim Walter Corporation for evaluation in making
more rigid insulating foams, and to the Kansai Paint Co. &s
would be expected, some applications need a 1lower Tg
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crosslinker and we have supplied a very low molecular weight
2~EHMA/GMA copolymer to Jim Walter Corporation.

GTP-PMMA/MICROGEL FOIL TOPCOAT

Kurz-Hastings, a large manufacturer of hot stamp foils,
seeks a clear topcoat that gives smoother edges after stamping
than they currently obtain from Rohm & Haas’ A-101. This is a
$1.6MM opportunity, two-thirds at Kurz/USA and one-third at
Kurz/Germany. Our experimental submission, E-500, gave better
appearance, stamping, and release properties than their
current product. E~500 is a 40% solids solution of GTP
prepared, 10M molecular weight polymethyl methacrylate
containing 10% acrylic microgel. Uniform low molecular weight
gives the clean edge fracture and the microgel restores
necessary toughness that is 1lost in going to this low
molecular weight. Kurz-Hastings has begun field testing to
obtain customer feedback.

Group Transfer Polymerization is an ideal process for
making pigment dispersants, as it allows good control of the
polymer structure for maximum adsorption on the pigment
surface and maximum entropic stabilization of the dispersed
particle. Also important is the fact that the process is free
of side-~reaction products which can compete for the adsorbing
sites but not provide stabilization. Previous investigations
of specific GTP dispersants in a red automotive enamel base
ccat system have shown that the pigment dispersions are more
fluid and as a result, we are able to produce higher solids
content base coats at constant viscosity and these higher
solids finishes have a more saturated color. The biggest
impact will be in reds and blues which will be about 500M
gallons in 871-Line in 1988. The savings in pigment cost is
estimated at $1.50 per gallon, in addition to the savings in
dispersion manufacturing costs.

Troy Laboratory has completed development and testing of
two reds for submission to GM. Plant scale-up of the
dispersions is about to begin. We expect line tests at two GM
plants early in the second quarter.

OBA S ATION O OMONOMERS

We have previously demonstrated the ability of our
air-stable cobalt complexes, (I, and II), to control the
molecular weight in free radical polymerizations. As a
consequence of the mechanism, which involves termination by
abstraction of hydrogen from the growing end of the chain,
vinyl terminated polymer is produced. Research this past
quarter has been focused mainly in three areas: (1) synthesis
and characterization of these vinyl terminated polymers or
macromonomers, (2) incorporation of macromonomers in
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copolymerizations, and (3) catalyst development.

We have filed patents on this technology to protect this
process for generation of macromonomers and their use in
co~polymerizations. We are currently optimizing the
conditions for <the syntheses of macromonomers rich in
functional groups such as hydroxyl, acid, and fluorocarbons,
which in turn will permit us to prepare copolymers with
functional side chains and a non-functional backbone. We have
also developed an analytical method to easily determine the
percentage of vinyl end group in our  methacrylate
macromonomers, which uses thermal gravimetric analysis (TGA)
under nitrogen to differentiate the distinct decomposition
temperatures of polymer containing vinyl end groups from that
with only saturated end groups. Percentages of about 95%
vinyl ended polymer have readily been obtained. This tool also
points to a possible use of these methacrylates as thermally
labile binders for ceramics, where these macromonomers can all
completely ~unzip” under nitrogen at 70-90°C below the
temperatures at which methacrylates normally decompose.

To eliminate the concerns associated with residual cobalt
catalyst in these polymers, we have developed a method to
completely remove the cobalt residues from the polymer
solutions. Simple pressure filtration of the polymer solutions
through a bed of alumina completely removes the cobalt in a
fashion analogous to column chromatography. Catalyst-free
macromonomers can be readily obtained.

We have previously demonstrated the ability of these
macromonomers to be completely incorporated into copolymers,
and have since addressed the uniformity of incorporation. The
reactivity ratios of our methyl methacrylate macromonmers were
determined in reactions with butyl acrylate, styrene, and butyl
methacrylate. Our results indicate that the macromonomer reacts
quite readily with mono-substituted monomers, and in fact, will
react with an acrylic or styrenic radical more than twice as
fast as will an acrylate or styrene. The driving force
appears to be the formation of the tertiary %~alkacrylic”
radical, Although the macromonomer 1is sterically bulky,
electronic factors outweigh the steric effects. Reaction of
macromonomer with a methacrylic radical, however, is sluggish
as there is no major electronic driving force for reaction.
Macro monomer does not homopolymerize.

A major program underway is the preparation of graft
copolymers consisting of butyl acrylate with methyl
methacrylate macromonomer. ‘This combination of soft
backbone/hard graft 1looks promising as a pressure sensitive
adhesive. Using the reactivity ratios, we can optimize the
uniform incorporation of macromonomer by skewed addition of
macromonomer in a commercially viable reaction system. Sheer
fail tests on the pressure sensitive adhesives have indicated
large improvements when compared to batch mode reactions.
Further studies are in progress.
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The concept of utilizing macromonomers in a UV cured
system has been demonstrated in a joint effort between the
Specialty Resins group and the Phillips/Du Pont Optical
venture (PDO). A macromonomer prepared -in butanol for
evaluation as a component in a radiation curable topcoat
system for an optical disc provided the necessary clear filnms,
fast cure, and improved the adhesion of the topccat to the
polycarbonate substrate. In addition to providing a promising
lead for this venture, the technology of using macromonomers
as reactive diluents has potential in a number of other
coating and non-coating applications.

Premanufacturing notices have been filed for two cobalt
catalysts now that pound quantities of the cobalt catalysts
have been rcutinely prepared. The catalysts covered are the
preferred solution and emulsion polymerization catalyst, (I),
and the preferred suspension polymerization catalyst, (II).
Toxicology studies have shown that (I) and (II) are considered
slightly toxic and non-toxic, respectively. Process patents
covering the use of these catalysts have also recently been
allowed. Further scale-up of the catalysts in conjunction
with Chemicals and Pigments Department is still in progress.

Co (DMG-BF2) 2, Co(DPG-BF2)2.
I II
DMG = Dimethylglyoxime DPG = Diphenylglyoxime
(W 2
Fa
r ’g 0 ’@s\~o'
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ABSTRACTS

IVE PRODUCTS DEP NT
INISHES

LOW TEMPERATURE CURE FINISHES. - -+« vveeonvueeoeaassnnsssonnnns8

Field testing of automotive topcoat systems curing at
160-180°F was extended to include six cars painted with
waterborne basecoats and several clearcoat candidates.
The finishes displayed excellent appearance, application
latitude, and cure properties. All six cars are in
service, and in car use performance data will be obtained
on these finishes.

LOW COST NON-AQUEOUS DISPERSION FOR CLEAR COATS.....coc000.0 8

A lower cost non-agueous dispersion based on higher

styrene content and a lower cost polymerization process,
has been developed. When used as a replacement for the
current dispersion in commercial automotive clearcoat,
the resultant finish has improved clarity and represents
a potential cost reduction of $400M/year. Optimization
of application properties is under way.

AUTOMOTIVE PRIMERS FOR PLASTIC SUBSTRATES.....c.cocte0ese0es 9

HIGH

G.M. Truck and Bus Division has requested submission of a
complete electrically conductive primer system for Sheet
Molding Compound based on a positive performance review
of a prototype product. A primer for use with
thermoplastic substrates including ”Bexloy C* amorphous
nylon, has also been submitted to G.M.

SOLIDS TOPCOATS FOR REFINISH........cc000ccroaasss ereess 10

High solids versions of our thermosetting acrylic enamels
and Imron® urethane topcoats are being developed to meet
EPA requirements for solvent reduction at plants
manufacturing truck and fleet vehicles. The acrylic
quality can be modified by use of a clear resin additive,
but Imron® topcoats require reformulation of the color
tints used. Some 18 new and revised tinting dispersions
are involved, with commercialization planned for the 3Q
1987.

REFINISH CRONAR® PROGRAM. ....cctteeneensnsncncscnsasnssosasss S 11

Commercialization of Cronar® non-isocyanate refinish
enamel system was initiated in the 4Q 1986 at Jjobber
customer conferences. The commercialization involves
some 37 products, a pipeline fill of 400,000 gallons and
the development of over 2000 color formulas.
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ABSTRACTS

COLOR QUALITY TOLERANCES....cvcneevcrscncenns e eteeneaeana, 12

A joint research program with Rochester Institute of
Technology is aimed at development of an improved
numeric color tolerance model which more fully agrees
with human color quality decisions. To date, 45 color
tolerances have been identified, with another 106
tolerances expected to be determined over the next two
years, which should result ultimately in improved color
matching instrumentation.

FURTHER IMPLEMENTATION OF “CATS” ~ QUALITY TESTING.......... 12

CATS (Compositional Assurance Testing System) has been
extended to all domestic Finishes sites. Testing of the
fifty largest volume resins, accounting for 97% of
production, is expected to be converted to CATS shortly.
The Instrument Products Group has been offered this

system for possible commercial sale.

IMPACT TESTING OF COATED PLASTIC SUBSTRATE...........lcese..13

Recent studies demonstrated that a brittle plastic
substrate can be toughened by coating it with a tough,
flexible finish as well as the earlier observation that a
tough plastic can be embrittled by applying a brittle
coating over it. This increases the importance of
dealing with coated polymers as systems, and the need to
expand our capabilities in the physical testing of such
systems.

ELECTROCOATING PRIMER RESINS. ......c00teitosocscnsnacencanes 14

A study to provide backup resin facilities for Mt.
Clemens Coatings’ electrocoating resin manufacture to
ensure continuity of supply to Ford, concluded that
duplicate facilities would be uneconomical and the
preferred approach will be to reduce equipment and
process risk elements in existing Mt. Clemens facilities.

NEW DISPERSION PROCESS STUDIES.......co0eevennesns ceer e 14

A preliminary mathematical model has been developed to
predict process parameters to improve dispersion quality
and  throughput rates, thereby reducing pigment
utilization and processing costs. The model was used in
conjunction with a small tandem mill to disperse a
difficult transparent pigment. Subsequent test runs are
pPlanned to establish the commercial viability of this
approach to pigment dispersion processing.
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ABSTRACTS

FABRICATED PRODUCTS DEPARTMENT
SPECIALTY PRODUCTS AND SERVICES
MOLECULAR WEIGHT CONTROL OF METHACRYLATE BEAD RESINS........ 16

Methacrylate bead resins prepared in semi-works using a
proprietary cobalt chain transfer catalyst have been
sampled to customers =and commercial intreduction is
expected in 1937. Residual cobalt content in these
resins is reduced by the addition of discdium phosphate
wvhich enhances catalyst activity and allows utilization
of about one-fifth of the catalyst amount, thereby
further improving color as well as having cost saving
implications. ‘

ELVERON 300® HYDROXYLATED POLYESTER RESIN....e.ccevoeenvesaslnlb

This low molecular weight polyester resin has been
produced in semi-works quantities and has been sampled to
Specialty Resin customers as a potential expansion of
current product lines.

METHACRYLIC ACID COST REDUCTION PROGRAM....c:coce0esavesesas 17

A computer model has been developed to address yield
improvement in methacrylic acid, from the current 81% to
86%, worth $1MM per year in ingredient savings. A low
investment yield improvement project is anticipated in
1887. )

METHYLMETHACRYLATE PROCESS YIELD IMPROVEMENT......... eae e 17

A 0.3% yield improvement in the methacrylamide conversion
step was effected, worth $150M/year, by increasing plug
flow behavior in the reactor, through the use of packing
and an efficient liguid distributor.

FILAMENTS - NEW HEXAGONAL SHAPED TOOTHBRUSH BRISTLES........ 17

A 10-20% improvement in toothbrush bristle packing has
been demonstrated with hexagonal shaped bristles as
compared to the standard round shape without increasing
stiffness. Customer sampling has identified advantages
such as improved wear. The new bristle could command a
price premium or result in a significant volume increase
pending customer orders.

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
KINZER V. REMINGTON R2540615



Automotive Products and Fabricated Products 4Q86 R&D Report 4

ABSTRACTS

DYMETROL® FABRIC - SCALE-UP OF COEXTRUDED MONOFILAMENT...... 18

A coextruded monofilament of Hytrel® elastomer was
successfully produced at 1,000 lbs.,/day rate on the No.
19 Prime® spinner at Washington Works this gquarter. &
route to increase production rates to 3,000-4,000
lbs./day was also developed. This will enable not only
production of monofilament for Dymetrol® fabric, but also
for other new filament products as wvell.

DYMETROL® TAPE - NEW PASSIVE RESTRAINT PRODUCT.............. 18

The use of Teflon® coated tape for passive seat belt
restraints in automobiles greatly enhances durability of
the product. A new Teflon® coating development will
allow in-house coating thereby eliminating the cost for
an outside coater and further increasing earnings.

TEDLAR® PVF PIIM - LOW HF AIRCRAFT FIIM......covcocessceveas 18

To meet an aircraft industry request for a 50% reduction
in HF evolution from Tedlar® PVF Film during combustion,
a modification was developed incorporating 14% by weight
of finely divided caco03, while maintaining other desired
properties and enhancing thermal stability. Ten colors
have been so modified with the balance to be converted as
customer orders are received.

COATINGS FOR XEROX ELECTRORECEIVERS..,...ccccocccavesaossacs 19

The first lot of 30 cylinders for Xerox for use in a new
high speed printer, were sprayed on a laboratory unit
with Imron® urethane coating. These units will be used
in prototype printers. Projected business is 20,000
gallons/year and $3MM in earnings by 1989.

PROCESS DEVELOPMENT FOR CORIAN® GRANITE......0cctevveenenan. 20

Two granite-like compositions, a 1light and dark shade
have been developed by adding ground particles of black
and white Corian® to the mix and casting into sheet.
Patent protection is being sought for this novel process,
and a $2.7MM project for granite manufacturing facilities
is proceeding with start-up planned for April to meet
sales projections of $10MM within three years.
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ABSTRACTS

REDUCED WARP IN CORIAN®.............. Gt e eeesenesenannaenaenes 20

One of the remaining Corian® quality problems is warp of
sheet product. Laberatory studies show that the key
process improvements needed in minimize warp are uniform
polymerization in all three dimensions through the sheet,
a peak temperature of 125-130°C and uniform cooling. A
project to implement these process changes is being
developed.

TEFLON® COMMERCIAL BAKEWARE. ... vvvevevreerosoocscsncennsesasas 20

A candidate offering for the commercial bakeware market
to compete against silicone coatings has been identified.
The system consists of an amide-imide bound Teflon® FEP
based primer with a topcoat based on a low melt Teflon®
FEP. Durability after one year of testing is excellent,
with a goal of two years compared to weeks or months life
expectancy of the silicone coating. The initial target
accounts are high quality bakers.

TEFLON® FINISHES - AUTOMOTIVE WELD-NUT THREAD COATING....... 21

A non-conductive release coating has been demonstrated to
GM Truck and Bus Division to coat weld nuts and studs to
prevent subsequent deposition of primer on these parts
during painting and assembly, to permit easy assembly
with automated equipment. The product, 954-101, Teflon®s
coating, and its application was demonstrated as a result
of close cooperation with Spring Tool Company, and
represents estimated 1989 sales of 20,000 gallons with an
ATOI of $240M.

SPORTING GOODS, EXPIOSIVES AND ENGINEERED PRODUCTS
ENGINEERED PRODUCTS |
KALREZ® = IP 7 COMMERCIALT ZATION. .. v vis v v v eneennecnnannnnns 22

Commercialization is proceeding, in Japan, with a new
Kalrez® perfluoroelastomer product, LP 7, to respond to
the first in-kind competitive offering from Daikin. As a
result of the development of a new short hot molding
cycle and a new mold release system, 2000 O-rings have
been molded in proof testing of new molds, demonstrating
a 90% yield compared to 70% for existing processes, and
show the potential for higher quality at lower cost than
the competitive offering.
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ABSTRACTS

VESPEL® ST - SCALE-UP......c..... sersannse T .

Scale-up of the ST resin for its first commercial
application in a part for Toyota, has been achieved in
our pilot plant in Circleville. Toyota’s requirement of
2500 pounds will fully utilize our pilot plant capacity,
E0 we are now addressing increasing capacity and
subsequent installation of full scale production

facilities.
EXPIOSIVE PRODUCTS
NEW MINE ROOF SUPPORT SYSTEM. .......cucueueasenensnnanenesns 23

All patent claims have been allowed for a new mine roof
support system using Fasloc® ”Quick Cure” resin together
with a special bolt design. A 1,000 bolt mine field test
is under way.

NEW DETALINE® COMPONENT ‘QUICKLOK”™....c ccccctrsecscscccsnsensd3

Development of a new, patented plastic connectocr body for
our Detaline® non-electric initiating system, offers a
product that is easier to use and more reliable in the
field, by elimination of a .22 caliber primer. It also
increases manufacturing capacity by 40% and will provide
a cost saving of $100,000 in 1987.

SPORTING GOODS
SHOTGUN BARREL STEEL MATERIALS RESEARCH......cocvtrearoesse. 24

In defense against a plaintiff’s claims in a litigation
claiming that Remington shotgun barrels fail by fatigue,
a University consultant’s results support the conclusion
that fatigue failures do not occur. Court testimony will
be taken in the Spring of 1987 to defend Remington’s
special 1140 modified steel.

SNIPER WEAPON SYSTEM. ......coicvirrerereeronssnncasnse cee e 24

Taking a more aggressive approach to military contracts,
Remington has bid on the U.S. Army’s M24 Sniper Weapon
System. Research completed the final testing stage and
eight rifles were submitted to the Army. The award of
the initial contract will be decided upon in April 1987.
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ABSTRACTS
G S CH
FILM/FABRIC COMPOSITES FOR PROTECTIVE CLOTHING...... ceeenens 25

An interdepartmental team is assessing the commercial
viability of vapor permeable film structures developed by
PPD. The New Business Development Group is investigating
disposable garments to protect workers from pesticide
overspray. Testing to date indicates good pesticide
protection, but inconclusive differences in comfort
versus competitive commercial products. Further testing
is planned as well as evaluation by workers in spraying
automotive paints.

COMB COPOLYMERS FROM GTP MACROMONOMERS. ............ e 26

Improvements in ultra-violet light and oil resistance are
being sought for “Kraton” styrene/butadiene/styrene ABA
block copolymers by using comb copolymers prepared by
free radical polymerization of macromonomers prepared by
GTP. Copolymers of various acrylates have been prepared
with PMMA macromonomers for characterization in
applications for adhesives and elastomers.

EXTRUSION TESTING OF GTP PREPARED PMMA......ccceencecsanneas 27

500 pounds of PMMA were prepared in the 300-gallon
semi-works GTP reactor for evaluation to identify
potential advantages as an extrusion resin over
conventional PMMA. Tests will be conducted by Du Pont
and Mitsubishi Rayon to determine the desireability of a
joint technical program on new products.

ISOLATION OF SOLUTION POLYMERS.....ccccceseccsoncroscaserana 27

The Luwa “Filmtruder” has been identified as the only
commercially available equipment to meet the needs of
isolating specialty resins made in solution. A
semi-works unit will be installed at +the Marshall
Laboratory in 1987, with installation ultimately planned
for a manufacturing site.

R&D INTNG PROGRAM

ORGANIZATIONAL EFFECTIVENESS TRAINING.............. ceenen ... 28
The R&D Division’s Management Effectiveness Training
program has completed 14 programs to date, with 250
people participating. An additional 5 programs are
scheduled for 1987. Benefits derived include more
effective meetings, and team development around goals and
objectives. At major laboratory sites, on-site programs
are being developed to involve all personnel to increase

teamwork and motivation for excellence in work
activities.
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FINISHES

LOW TEMPERATURE CURE FINISHES

Trends in the automotive industry continue to emphasize
high glamour, low polluting finishes, and the increasing use
of plastics as materials of construction. As many of these
plastics are heat sensitive and deform at the 250°F bake
temperature requlred with current finishes, we are developing
topcoat systems which will cure at 180°'F. These systems
comprise a high glamour waterborne basecoat plus an isocyanate
or non-isocyanate solvent borne clearcoat. The first identi-
fiable commercial target is the Saturn Corpocration car sched-
uled for the 1989-1990 model year. The full potential in sales
at General Motors (U.S.) by the mid 1990’s is $209MM with an
ATOI of 11%.

The basecoat is a modification of licensed ICI technolo-
gy, based on a low Tg (-34°C) acrylic latex blended with a
waterborne polyesterurethane, and does not requlre further
crosslinking.

The leading clearcoat candidates are:

1. Isocyanate Rigid Clear - an acrylic_polyol,
crosslinked with an aliphatic isocyanate.

2. Isocyanate Uniclear - an acrylic polyol/polyester
urethane blend crosslinked with an aliphatic
isocyanate.

3. Non-Isocyanate Rigid Clear - an acrylic anhydride
polymer, crosslinked with a glycidyl ester epoxy.

As part of a test program to demonstrate our new low
temperature finishes, a series of six Du Pont automobiles were
painted with these systems in the Detroit area, with each
clear being applied to two of the automobiles. They were
cured at 160-180°F. Results of this program were very encour-
aging. The finishes displayed excellent appearance, applica-
tion latitude, and cure properties. All six cars are in
service and we plan to obtain in car use data on these finish-
es.

The overall technical program on these finishes continues
to show progress. The laboratory work is concentrating on
polymer development, crosslinker and catalysis studies, and
durability definition. Joint programs are in progress with
various vendors (Ciba-Geigy in particular) to help meet our
objectives.

LOW COST/NON-AQUEOUS DISPERSION FOR RIGID CLEAR COATS

gon Agueous Dispersions (NAD’s), lightly crosslinked
acrylic particles stabilized with grafted linear acrylic side
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chains, are used in automotive rigid clear coats as
tougheners. The new NAD, was developed as a lower cost,
improved clarity replacement for the effective, but more
expensive dispersion, which is currently utilized in our
acrylic-melamine automotive clear coat. The lower cost
results both from the greater use of styrene as a low cost raw
material and by employing a more efficient polymerization
process. Extensive testing of the reformulated clear coat has
been completed at the Troy lLaboratory. Distinctness of Image*
is, on the average, better than the control. Other properties,
such as MVSS**, abuse cracking, humidity resistance, etc., are
equal to the control. Premanufacturing rotifications have
been filed with EPA, and we expect to be free to manufacture
by January 29, 1987.

We are working with the Troy laboratory to improve the
solvent pop resistance of the rigid clear, the most probable
route being the partial replacement of heptane with higher
boiling solvents.

Forecast for NAD use in 1987 is 250M gallons which would
result in a potential $400M/year cost reduction if this
replacement is effected.

* Distinctness of Image (DOI) is a measure of the mirror-like
quality of an automotive finish.

** MVSS refers to the ability of windshield sealant to adhere
to the finish so as to meet ”"Motor Vehicle Safety
Standards”.

AUTOMOT IC

Currently, U. S. cars on the average contain 8% exterior
plastic body parts, projected to at least double by 1990.
Primers for painting such parts must provide adhesion, improve
the surface characteristics to provide a Class A surface, and
impart dry film conductivity to improve the transfer efficien-
cy of electrostatically applied topcoats. Corrosion resis-
tance is of little consequence on plastic parts.

As we have broadened our business focus away from total
concentration on topcoats, we have been developing a series of
primer candidates similar to competitive offerings to estab-
lish our presence in the primer market. Our candidate for
flexible fascia fabricated from either RIM (Reaction Injection
Molded) polyurethane, or TPO (ThermoPlastic Olefin), is
764-140. This primer, based on a pigmented polyester-melamine
combination, has been given technical approval from the CPC
Division of General Motors in Canada. 1If process approval is
obtained, (based on on line painting of parts) sales will
commence at several Canadian sub-contractor accounts in the
first quarter of 1987. Domestic business is also being sought
at General Motors’ Guide Division.
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For rigid plastic parts, we have developed an electrical-
ly conductive primer coded 764-169, consisting of a pigmented
polyester, vegetable oil, and melamine. Based on initial
positive performance reviews with G. M. Truck and Bus Divi-
sion, we have been requested to develop a complete submission
for this product. Our initizl commercial target will be for
fender extensions and step boxes made of SMC (Sheet Molding
Compound) at the Pontiac East and Fort Wayne Truck Plants. A
primer for use with thermoplastic substrates, 764-2450, has
recently been submitted to G. M by the Troy Laboratory. It
has excellent adhesion over ”Bexloy C” amorphous nylon.

Longer range, a successful primer should be proprietary,
capable of coating a broad range of plastics and metal sub-
strates, and have low VOC (Volatile Organic Content). The
latter is especially significant, as none of the current
commercial primers for flexible substrates meet 1987 year-end
requirements for VOC as mandated by the EPA. We have devel-
oped a prototype product, which on preliminary screening meets
all requirements. The vehicle system is based on a combina-
tion of a high solids polyester (currently used in our rigid
primers) and polycaprolactone, crosslinked with a monomeric
melamine. The polycaprolactone acts as a reactive diluent to
give high solids, provides good flexibility, and imparts
adhesion to a broad range of plastic substrates. Performance
verification is underway, and if confirmed, we will begin an
extensive broadened evaluation program and a submission to
General Motors in January, 1987.

HIGH SOLIDS TOPCOATS FOR REFINISH

High solids Imron® urethane topcoats (3.5 lb./gallon
VOC*) are being developed to combat legislative r and competi-
tive pressures which currently threaten our $50MM Refinish ”A”
Accounts Business. Imron® is the preferred refinish topcoat
for many fleets, truck body builders, and heavy duty truck
manufacturers (collectively called ”A” accounts). It is
supplied in two different mixing machine qualities (versions),
TAE** and Imron®, which have different resin compositions and
different pigment dispersions. High solids formulations are
being developed for both qualities.

In the TAE quality, used by large customers who mix their
own colors, high solids is achieved by addition of a clear
resin additive which is used with existing tints. The fin-
ished product has been successfully tested in several line
trials over the past several months, and it is now available
for commercial sale. Development of the complete color line is
continuing,
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For the Imron® mixing machine quality, used primarily by
jobbers who mix and distribute fully formulated paint, high
solids cannot be achieved without modifying existing pigment
dispersions. Nine new high solids tints, representing the
critical high volume colors, are being added to the line.

They will be used in conjunction with the o0ld tints to formu-
late 500 new high solids colors for nationwide commercializa-
tion in the third quarter of 1987. The new tints are based on
existing automotive OEM high solids dispersion technology.

* VOC refers to ”volatile organic content”.
#* TAE refers to ”“thermosetting acrylic enamel”.

Application parameters for the Imron® coatings have been
developed and tested successfully with a few customers, and
extensive field testing will continue over the next six
months. An additional nine high solids tints are being
developed to provide basecoat/clearcoat capability for both
TAE and Imron® qualities. The commercial target for this
project is the third quarter of 1987.

The first major order, approximately $100M, for high
solids Imron® topcoat (along with a previously developed high
solids primer) was obtained during the last quarter of 1986.
Current 1987 sales forecast for these high solids refinish
products is 10M-20M gallons, representing $0.5-$1MM sales.

REFINISH CRONAR® PROGRAM

Commercialization of Cronar®, our new non-isocyanate
automotive refinish enamel system, began during December,
1986, with jobber customer conferences held at the Troy,
Michigan site. A selected number of customers are being
stocked with the various products after appropriate training.
Extension of the system to all customers will be staged
because of the large number of products involved and the
logistics of supplying and servicing. The commercialization
will involve 37 products, a ”pipeline fill”* in excess of 400M
gallons and the development of over 2000 color formulas. The
development program in early 1987 will focus on continued
product improvements, dictated by the national field feedback,
plus the development of additional colors. It is expected
that the commercialization will generate about $3.8MM ATOI in
1987.

* #Pipeline £ill” means stocking all the jobbers and suppliers
in the Refinish network.
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COLOR QUALITY TOLERANCES

Visual judgment of color match acceptability has a very
high immediate impact on a customer’s perception of the
quality of a finish, but we lack a robust numeric color
tolerance model which more fully agrees with human color
quality decisions. This forces us to rely internally on
subjective judgments for commercial acceptabhility decisions.
.Last year a joint research program was initiated with the
Rochester Institute of Technology, aimed at developing numeric
color tolerances from experimental determinations of human
color difference perception. To date we have determined 45
color tolerances based on over 16,000 color difference
judgments. Over the next two years, we plan to determine
another 106 tolerances. In later stages, we will develop
improved numeric tolerance models and promote adoption by
international color standards organizations (CIE).
Eventually, this research could impact other Du Pont
businesses where color acceptability is important, e.g., C&P
Pigments, and Textile Fibers.

ION_OF “CATS” - QU , G

Production of quality products in our plants requires the
use of quality raw materials in the proper proportions, that
transformations are carried out properly, and finally, that
the isolated products are correctly identified and labeled
before shipment. We have previously reported on an instru-
mented infrared monitoring system (MTAIRS)* that permitted us
to routinely test raw materials and certain intermediates so
as to ascertain that they were correctly identified and
uncontaminated. This system has been estimated to save a
total of $843M in four plants during the second and third
quarters of 1986.

Although the MTAIRS system provided a marked improvement,
it had certain disadvantages which limited its utility in many
phases of quality control. Because it used conventional
salt-plate infrared cells with transmitted light, it was
limited to clear, non-aqueous, materials and regquired exten-
sive operator training in order to obtain reliable results.

At the beginning of this year we undertook a project to
develop a new instrumental approach which would be independent
of sample preparation skill and could be used with pigmented
and aqueous products. The system which evolved is based on a
unique attentated total reflectance (ATR) attachment, a
Fourier transform infrared spectrometer, and our own proprie-
tary software. This system, called CATS**, has been so
successful, that all domestic Finishes sites will have been
equipped with this system by the end of 1986. When fully
implemented, it is expected to more than double ocur savings,
vwhile simultaneously leading to better and more consistent
products.
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The acceptance of this system has been driven by the
plant operators and testers themselves, who find the system
easy and satisfying to operate, and by production management,
who appreciate the rapid visual demonstration of potential
problems at a stage where corrective action is readily taken.
Early successes with this system have encouraged its expansion
to a wider range of products.

The Infra Red Steering Committee has recommended that
each plant begin immediate testing of all large volume (tank
wagon and tank car) shipments by this technique, and that
formulations with the greatest liability be added to the
testing program as soon as possible. A revision of the
Divisional Resin Formulas to show TM-229-CATS is underway, and
the fifty largest volume formulas, accounting for about 97% of
our resin output, are expected to be converted by the begining
of 1987.

We have communicated our experience to the Instrument
Products Group with the objective of making this unique
technology more widely available, both within the company, and
for sale outside the company.

* MTAIRS is an acronym for ”Materials Testing by Automated
Infrared Spectrometry”.

*%* CATS is an acronym for ”“Compositional Assurance Testing
Spectrometry”.

MPACT ] S

Polymeric substrates are forcast to have a very bright
future as replacements for steel in automotive construction.
We have been developing expertise in the impact testing of
coated polymer systems in order to deal with the system rather
than the individual components. We have previously reported
the startling, but not completely novel, finding that a
brittle coating such as a conventional automotive enamel, can
cause an otherwise tough and ductile plastic substrate to fail
catastrophically on impact.

Further studies with our ”state-of-the-art” Rosand
Instrumented Impact Tester, have led us to the observation of
the converse of the above finding, that is the toughening of a
brittle substrate by use of a tough, flexible coating. 1In
particular, samples of rigid RRIM**, painted with a competi-
tor’s coating system have shown significantly improved impact
resistance when tested with our egquipment. Although all
samples broke at each temperature tested, the painted samples
required a higher peak force and gave a higher energy to break
than the unpainted controls.
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Several factors make this phenomenon appear reasonable.
The substrate, rigid RRIM, comprises a brittle glass rein-
foerced core sandwiched between two relatively thin layers of
unfilled RIM*., The tough, flexible coating effectively
increased the thickness of this outer layer and accordingly
improves the overall impact strength of the compsite. Our
basic conclusion from this work at this time is that it has
become increasingly important to deal with coated polymers as
systems, and to expand cur expertise in the area of physical
testing of such materials.

*+ RIM stands for ”“Reaction Injection Molded” (usually
polyurethane) parts for automotive and other applications.
** RRIM stands for “Reenforced RIM” (usually with glass
fibers).

0CO G RESINS

With the acquisition of the Ford Mount Clemens facility,
we have acquired the PPG electrocoating technoclogy for appli-
cations involving Ford. We have completed a study of the
process, aimed at learning the mechanics of the process and
developing a back-up plan to ensure continuity of
electrocoating resin supply to Ford.

The study concluded that it would be uneconomical to
completely duplicate the capabilities now existing at Mount
Clemens. Our strategy will be to identify equipment and
process risk elements which could interrupt supply and to
provide resources so as to minimize these risks.

NEW DISPERSION PROCESS STUDIES

The objective of this program is to develop and apply a
fundamental understanding of the impact of media mill* process
and equipment variables on the ultimate quality of a pigment
dispersion and the rate of quality (or dispersion) develop-
ment. The effective application of these parameters could
substantially reduce current ingredient costs ($88MM/year) and
direct conversion cost ($8MM/year) while upgrading manufactur-
ing reproducibility, product quality, and pigment utilization.

Substantial progress has been made in defining the
conditions for optimum media fluidization in laboratory
vertical and horizontal mills. We have developed an instru-
ment package which allows measurement of fluidization condi-
tions in vertical media mills. A predictive mathematical
model is in preparation which, when verified in commercial
scale eguipment, will allow definition of specific mill base
throughput rates required to achieve optimum media
fluidization ofr developing product quality and mimimizing
equipment wear.
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Definition of the impact of a range of process and
equipment variables for horizontal media mills has allowed
development of a preliminary mathematical model based on
laboratory derived data. Based on data developed for a
limited number of different dispersion formulas, it has been
determined that media size, media load, disk area, and disk
speed are the variables having the most impact on product
quality and the rate of dispersion development. The two
variable exponential equation model has accurately predicted
the residence time-product quality relationship for these
dispersions over a range of laboratory operating conditions.
Expansion of the model to vertical media milling has been
initiated with the receipt and installation of the suitable
vertical laboratory mill.

Coincident with the above process modeling program, we
have been developing a new dispersion technique, known as
#multimedia tandem milling”. This technique uses two or more
horizontal media mills in series, the first using coarse media
to provide a suitable predispersed feed to the subsequent
mills which contain substantially finer media and do most of
the dispersing. Multimedia tandem milling has demonstrated
the capability of processing pigments or -mill bases currently
dispersed via ball mills to equal or higher quality.

_ A small (2 x 15 liter) commercial scale multimedia tandem
mill has been designed and installed, using surplus horizontal
7gupermills”, with the encouragement and cooperation of the
Toledo Plant. Earlier runs of this installation demonstrated
the capability of producing ball mill type primer dispersions
in this installation. During this quarter, after some modifi-
cation, a highly successful run of a transparent pigment
dispersion (974-573) was produced. Equally significant was
the use of the above dispersion model to predict the product
guality achieved at a variety of throughput rates to within
two percent of the measured quality.

Based on this run and assuming the validity of the
dispersion model, we have planned a series of additional runs,
using revised equipment parameters. These runs will serve as
a further test of our model validity and, if successful, will
result in substantial increases in the dispersion rate and
ultimate product quality achievable with the tandem mill
installation.

* A media mill is a type of mill for grinding (dispersing)
solidg in which a mechanically agitated media such as steel
shot 1s the grinding agent.
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SPECIALTY PRODUCTS AND SERVICES
MO oL OF D

The preparation of methacrylate bead resins represents
the largest segment of ocur Specialty Resins business, and our
most competitive offerings. The Special Chain Transfer cata-
lyst, bis(borondifluoro diphenylglyoximato) Cobaltate II
(SCT), developed in CR&D, has been found tc be an extremely
active chain transfer agent in bead polymerizations, offering
the exciting possibility of eliminating mercaptans from bead
resin production, both eliminating sulfur from the polymer,
meeting some customer needs, and reducing raw material costs.
In semiworks trials, with conditions which parallel the plant
reactors, excellent, reproducible molecular weight control has
been demonstrated with 25-200 ppm SCT. 1In continuing develop-
ment work we discovered that the addition of disodium phos-
phate markedly enhances the activity of the cobalt complex, in
one case requiring as little as one-fifth the amount to get
the desired molecular weight. This finding has additional
cost savings implications, but more importantly, it reduces
the residual cobalt content and the accompanying color of the
resin. Samples of these sulfur-free products to customers
have resulted in considerable interest and one or more commer-
cial introductions are expected in 1987.

ELVERON 300° HYDROXYILATED POLYESTER RESIN

Elveron 300® is a low molecular weight hydroxylated
polyester developed at the Experimental Station for the
Specialty Resins Business. It is comprised of neopentyl
glycol, trimethylol propane, isophthalic acid, and adipic
acid. This resin demonstrates an excellent balance of flexi-
bility and hardness as a film. The objective of this program
was to demonstrate our ability to produce the resin in the
semiworks, to provide sample materials for customer evalua-
tion, and to characterize production parameters for full scale
plant production.

A twenty-five gallon batch of the resin, meeting all
product specifications was produced in the semiworks thirty
gallon polyester reactor. Sample requests generated at the
Atlanta Paint Show in November were filled from this batch.
The resin was produced with the ”Solvent/Water” or ”Solvent
III” process for making hydroxylated polyesters. Production
in the Fort Madison Reactor No.4 (4500 gallon volume) will be
initiated at the request of the Specialty Resins Business.

The value of Elverson 300® lies in expansion of our
product base in the Specialty Resins Business, enhancing the
overall competitive position of Du Pont as a supplier of
guality resins. Customers are now evaluating this product and
we are awaiting further developments.
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METHACRYLIC ACID COST REDUCTION PROGRAM

The methacrylic acid (MAA) manufacturing process has not
experienced the yield improvement seen in the related methyl
methacrylate (MMA) process. Year to date MAA yield from
acetone is 8i% versus 88% for MMA. Research effort is being
increased to raise the MAA process yield by 5%, worth $1MM per
year in ingredient savings. ,

A computer model has been developed using kinetic data on
the rates of methacrylamide hydrolysis and by-product forma-
tion and plant data on physical losses of methacrylic acid.
Based on the computer model and laboratory experiments, we
have defined a series of changes in equipment and process
conditions to increase yields to 84% by 1988 and 86% ultimate-
ly. A task team of Memphis Research and Belle Technical
personnel are developing a low investment (ca. $750M) yield
improvement project for authorization by mid 1987.

METHYIMETHACRYLATE PROCESS - YIELD IMPROVEMENT

Approximately 4% of the overall acetone yield loss for
the methyl methacrylate process occurs in the methacrylamide
conversion step. As part of an integrated effort to improve
yield, worth $500M/year for each 1%, one research approach has
been aimed at identifying cost-effective engineering modifica-
tions in the conversion step. Over several years, these
efforts have been directed towards increasing plug flow
behavior of the material passing through the converter system.
An increase from the normal 80-85% plug flow (with three

- reactions in series) to 95% was predicted to be worth approx.
0.3% in yield.

Last year in a plant test, we packed one reactor (of
three available) with packing and installed an efficient
liquid distributor and have used this reactor exclusively for
the last year. Tests show that plug flow performance exceeds
the 95% goal, process operability is markedly improved, and
the conversion step has been eliminated as a bottleneck in
high capacity production. Direct cost of the modifications
has been only $75M.

FILAMENTS - GONAL SHAPED TOQOTHBRUSH STLES

During the past year, we showed that there is an optimum
number of strands in a tuft in a toothbrush:; wear improves
with number of strands until over packing causes premature
splay. As an extension of the theory we looked at using
hexagonal filaments, each having identical stiffness to the
round control, and found that a much neater brush resulted.
In the past quarter all major toothbrush customers have
evaluated our product and interest is high. Most customers
have reported advantages of some type but the most important
is that 10-20% additional strands can be used without increas-
ing brush stiffness. Improved cleaning of teeth at the same
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comfort level might result. A process for preparing the
hexagonal monofilament in the plant is in place and commer-
cialization awaits customer orders. At the early stage we
speculate that a 5-10% price premium or a 10-20% volume
increase could result from this development.

Dymetrol® fabric is a developmental product used as
seating suspensions in automotive and furniture applications.
Goal sales of $10-15MM at attractive returns are expected by
1992. The fabric recquires a coextruded monofilament of
Hytrel® which has been supplied in the past on semiworks
equipment. A successful demonstration at 1000 lbs/day was
made on the No. 19 Prime® spinner at Washington Works this
guarter. Operation became routine after startup and a route
to increase production rates to 3000-4000 lbs/day was devel-
oped. We expect to produce these monofilaments at 4.00/lb.
and sell fabric at $.30/ft2 after weaving and heat setting at
outside vendors. At $0.30/ft2 the monofilaments represent
$27.00/1b revenue including the additional costs of weaving,
materials, and processing. This demonstration of a new
product in the Prime® spinner is a model for planned tests of
other coextruded monofilamant product at early stages of
development, including tennis strings, round cables for energy
transnission and large diameter f£ish lines.

DYMETROL® TAPE - NEW PASSIVE RESTRAINT PRODUCT

In September Ford announced that Escort and Lynx automo-
biles will be equipped with automatic seat belt systems using
our Dymetrol® tape product. This development, accomplished by
a team from Marketing, Manufactureing, and R&D, enables us to
sell parts cut-to-length and Teflon® coated, a considerably
more fabricated part than the usual tape. Both sales and
earnings will be more than double compared to selling tape
alone. By 1989, Ford applications (Escort, Lynx, Tempo,
Topaz, Cougar, T-Bird) should reach 3MM sales at 40% margin.
This gqQuarter, Washington Lab in cooperation with Marshall Lab,
developed a new Teflon® coating which can be applied in-house,
eliminating the cost of an outside coater and further increas-
ing earnings.

TEDLAR® PVF FIIM -LOW HF ATRCRAFT FIIM

The aircraft industry is an important market for Tedlar®
PVF film; in fact, it is our most profitable market segment.
The primary use is for interior surfaces (walls, ceilings,
cargo compartments) where Tedlar’s appearance, inertness,
stain resistance and cleanability combined with its low weight
are desired properties. Sales of Tedlar® to this market in
1986 were over $9MM which represents about 20% of total
Tedlar® sales.
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To meet increasing demand for reduction in all toxic
components, the aircraft industry requested a 50% reduction in
HF evolution from Tedlar® during combustion. We have met this
target by incorporating finely divided CaC03 at a loading of
14%, by weight, and have now converted ten of the pigmented
aircraft films to the new formulation. The remaining films
will be converted when orders are received for them.

When a major change is made in a product, there are
inevitably trade-offs in other properties which we were
concerned about, film strength, surface texture and stain
resistance, have been maintained at acceptable levels by
careful control of pigment and deglosser. And we found that
the new compositions provided a very desirable benefit: films

. had higher thermal stability which permitted embossing at
higher temperatures which, in turn, gave improved pattern
definition and reduced ”wash-out” during subsequent forming
steps.

COATINGS F

Xerox Company is developing a new type of a printer which
combines high speed, high resolution and graphics capabilities
of a laser printer with a low price comparable to that of
dot-matrix or inkjet printers. We have been working with them
closely to provide coated cylinders with a high degree of film
uniformity (+_2.5%) and unique electrical properties. Wwhile
our effort with Tedlar® was not successful due to high dis-
charge rates and variations of electrical properties, we
succeeded by applying good quality urethane cecatings. After
evaluation of several candidates Xerox approved our Imron
5805/582S coating for advanced prototype testlng along with a
competitive film coated candidate.

We have produced the first lot of 30 cylinders sprayed on
a laboratory unit to be used in prototype printer machines.
Refinish and Specialty Services Groups are evaluating a
commercial Binks spraying unit with the first trial scheduled =
in 1Q087. Based on volumes forecast by Xerox, we estimate that
this opportunity would generate approximately 20,000 gal/year
additional Imron® sales and approximately $3MM new earnings
opportunity by 1989, based on a negotiated price of
$3.00-5.00/cylinder (depending on volume) and projected
0.75-$1.00 cost of raw materials and coating process for
Imron® coated cylinders.
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OCESS R

Marketing studies suggest that Corian® with granite-like
appearance represents a significant growth opportunity. Two
granite-like compositions, a light and a dark shade have been
developed by adding ground particles of black and white
Corian® sheet to the Corian® mix and casting into sheet.
Sales of $10MM are expected within three years with good
margins. A continuous, short holdup time process, necessary
to prevent monomer absorption by the preformed Corian® from
being a problem, has been developed. Controlled monomer
penetration of the particles results in formation of an
interpenetrating network (IPN) between the matrix and parti-
cles when the mix is cured and a 20% increase in impact
strength over standard product results. Patent protection for
this novel process is being sought.

A $2.7MM project for granite manufacturing facilities was
authorized in October 1986 with start-up planned for April and
initial sales expected in June.

WARP IN CO bt

One of the remaining Corian® quality problems is warp of
sheet product. Warp causes problems in the field in fabrica-
tion and its solution will facilitate the introductin of the
new granite products and of a more crack resistant formula=-
tion. Laboratory scale studies have shown that the key
process improvements needed to minimize warp are uniform
polymerization in all three dimensions through the sheet,
achievement of a peak temperature of 125-130°'C and uniform
cocling. A project to achieve these by process improvements
is being developed.

In late October the plant encountered an unusually severe
problem with warp. On an interim basis, as many of the
project recommendations as possible were implemented, and a
three-fold reduction in warp resulted. Two more recent runs
have confirmed the improved warp. Implementation of all the
improvements on a permanent basis is expected to further
reduce warp.

TEFLON® COMMERCIAL BAKEWARE

Teflon® Silverstone® finishes have had great success over
the years in the consumer market, but have been slower to
penetrate industrial markets such as commercial bakeware. The
recoating process requires use of solvents and EPA regulations
are providing impetus for increased sales in the market with
$10MM potential is a goal. In this highly automated industry,
manufacturers presently utilize a silicone coating as the
anti-stick component. This coating has low initial cost, but
pans must be frequently recoated and coating must be supple-
mented by greasing.

" CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
KINZER V. REMINGTON R2540632



Automotive Products and Fabricated Products 4Q86 R&D Report 21

Our strategy has been to introduce a product from exist-
ing FDA-approved candidates. This would permit most rapid
entry into the market, and could be followed by a ”“Next
Generation” product tailored specifically for this applica-
tion. The coating system of choice has been found to be an
amide-imide bound Teflon® FEP-based primer with a topcoat
based on a low melt Teflon® FEP*. This system, which has the
best cost/performance balance of properties, has shown excel-
lent release. The important durability tests have been
underway for a year and will be continued towards a goal of
two years, versus the weeks or months life expectancy of the
silicon coating. Performance sc far is excellent.

Testing has focused on high quality bakers (e.g. for Mac
Donalds) where large numbers of hamburger buns are baked to
exacting standards. Success in this area will provide incen-
tive for the rest of the baking industry to follow, especially
in view of the increasingly stringent EPA regulations. The
total market potential represented is 20M to 100M gallons, or
$2MM to $10MM sales annually, with an ATOI of $240M to 1200M.

* Teflon® FEP is a copolymer of tetrafluoroethylene and
hexafluoropropylene.

TEFLON® FINISHES-AUTOMOTIVE WELD-NUT THREAD COATING

An important part of automotive assembly involves the use
of ”weld nuts” and studs. These are nuts and bolts respec-
tively, which are welded to the chassis of an automobile and
are used for the attachment of engine components, accessories,
and large body panels. Unless the threads of these components
are protected during the priming step, primer is
electrodeposited in or on the threads, preventing automatic
machines from operating well. General Motors spends about $20
per vehicle manually protecting and cleaning the threads of
weld nuts and studs.

At the request of GM Truck and Bus Division, we have
worked closely with the Spring Tool Company, which has de-
signed a machine that coats only the threads of the weld nuts
and studs with a Teflon® coating. This non-conductive,
release coating minimizes deposition of primer on the threads,
permitting easy assembly with automatic equipment. General
Motors recently validated both the application equipment and
our Teflon® S coating, 954-101 (based on a low-melt Teflon®
FEP fluoropolymer made only for us by PPD). Extensive train-
ing of the applicators and interactions with GM Truck and Bus
were required to attain satisfactory performance.

The potential opportunity with General Motors is estimat-
ed to be 50 to 75 thousand gallons of Teflon® S coating
world-wide. Sales for 1989 are estimated at 20M gallons, with
an ‘ATOI of $240M. General Motors’ interest in the project
stems from a cost savings of about $13 per vehicle.
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KALREZ® - LP 7 COMMERCIALIZATION

We are on schedule with the commercialization in Japan of
our new Kalrez® product, LP 7, to respond to the introduction
of the first in-kind perflucoroelastomer competitive offering
from Dajikin, a major fluoroelastomer manufacturer. As report-
ed in the previous quarterly report, the base polymer K9000, a
terpolymer which car be used by free radical chemistry, was
produced in a scaled-up run at the Chambers Works in July.
Since then, technical effort has been focused on molding
process development at our parts manufacturing facility at
Tralee Park. A new short, hot-molding cycle has been devel-
oped that has reduced cycle time from one and a half hours
to fifteen minutes. With the development of an improved mold
release system and the high state of cure obtainable in the
K9000 radical cure system, we expect to be able to eliminate a
costly hand finishing step as well. About 2000 O-rings have
been molded so far in the proof testing of new molds. Most
recent results indicate that molding yields of 90% are
reasonable, compared to 70% for the existing process and
compositions. All of these improvements, combined, place us
in an excellent competitive cost position.

We have recently obtained a small number of O-rings
produced in Japan from the Daikin material. None of these
rings passed our standard quality control inspection. For the
present, at least, we can maintain a higher quality standard
than competition, with the prospect of reducing costs further
as needed.

Our ability to respond promptly to this competitive
offering, combined with our soon-to-be completed parts produc-
tion unit in Japan, places us in a strong position to sustain
the growth of the Kalrez® business.

VESPEL® ST ~ SCALE-UP

Scale-up of the ST resin process, our new ”super-tough”
polyimide molding resin, has been achieved in our Circleville
pilot plant and repeated batches of resin are now being
produced just in time to meet a stepped-up commitment to
Toyota for a new part. The application is a poppet valve in a
new design automobile air conditioning unit. The improved
impact resistance of our new resin is the key to its selection
for this part. Toyota’s tests have shown that our current SP
product cannot meet its needs.
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The first 50 pounds of resin produced were used to
produce 13,000 part blanks for shipment to our Utsonomiya
plant for final finishing. We have accumulated about another
100 pounds of resin for use in molding process development and
parts production at our Pencader parts operation. The Toyota
part represents $300,000 in new business in 1987 and will
require 2500 pounds of resin, the current demonstrated capaci-
ty of our pilot unit. Our attention is now focused on in-
creasing the capacity of the equipment via the demonstration
of higher solids throughput, and these experiments will
provide basic data at the higher operating levels to support a
full scale plant trial now planned for the end of the 1st
quarter 1987. This plant trial, if successful, will provide
the basis for a project to install facilities in the plant for
ST and at the same time provide relief from our tight resin
supply so that we can pursue new applications.

EXPLOSIVES PRODUCTS
NEW MINE ROOF SUPPORT SYSTEM

Final stages of development are in progress for a new
mine roof support system which promises to compete with
mechanical bolts (using no resin) which now hold 60% of the
roof support market.

The new system uses Fasloc® ~Quick Cure” resin together
with a specially designed bolt to produce an anchorage which
competes with mechanical bolts on cost and installation time
while offering increased anchorage strength, and no need for
follow-up maintenance to maintain bolt tension.

All claims have been allowed in our patent application
and an extensive (1,000 bolt) mine test is underway. A
Marketing~-Technical Task Force is developing a market intro-
duction plan pending final testing and an agreement with the
bolt company manufacturer. Development is on schedule to meet
the 1987 financial forecast commitment of $900M in sales out
of a total long-term mechanical bolt market opportunity of
$20MM.

NEW DETALINE® COMPONENT *QUICKLOK”

The DuPont Detaline® non electric initiating system
incorporates a .22 caliber primer to transfer the initiation
signal from the blaster to the explosive detonator thru the
low energy detonating cord. Development of a new, patented
plastic connector body which incorporates a sealing membrane
and easy-to-connect snap-in feature has made possible the
elimination of the .22 caliber primer.
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Elimination of the .22 primer reduces the number of
manufacturing steps and results in a saving in cost of manu-
facture of approximately $100M in 1987. A process bottleneck
is also eliminated increasing manufacturing capacity by 40%.
This modification provides a product that is easier to use and
has increased reliability; a primary concern in field blast-
ing.

Laboratory reliability testing is currently in progress with
field testing to begin in January and product introduction in
February.

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:

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 engineer-
ing design feature called ”damage control”. In the event an
overload 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 proper-
ties of Remington Arm’s special 1140 modified steel.

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 accura-
cy out to 800 meters. Remington’s response to the Army’s
Request for Proposal was submitted on the due date of November
14, ’ :
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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. .

DEPARTMENTAL STRATEGIC RESEARCH
FILM/FABRIC COMPOSITES FOR PROTECTIVE CLOTHING

An interdepartmental team (F&FP, T.F., PPD, C&P) has been
working to assess the commercial viability of vapor permeable
film structures developed by PPD for apparel and non-apparel
end uses. The advantage of these nonporous film structures
are permeability to water vapor (perspiration) and non
transmissivity to liquid water (rain), and significantly lower
mill cost than commercially available materials. The *Hyperm”
film structure consists of coextruded hydrophobic and
hydrophilic elastomer layers. The hydrophilic polymer is a
new Hytrel® type; the hydrophobic polymer is a commercially
produced Hytrel® polymer. The film is laminated on a fabric
to provide breathable structures. .

The New Business Development Group has identified a
potential business in the area of disposable garments which
protect workers from pesticide overspray. Their estimated
potential is 1990 sales of $14MM with $1.5MM ATOI. A laminat-
ed structure of the breathable “Hyperm” polyether-polyester
film bonded to Sontara® polyester nonwoven has been made as a
comfortable, breathable compromise to current barrier suits
which are either inexpensive and uncomfortable (coated Tyvek®)
or expensive and more comfortable (Gore-Tex). Testing at
Haskell Laboratory had shown that this structure is impervious
to Guthion, a common pesticide.
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Utah State University conducted a test in July and August
to assess performance during pesticide application in fruit
orchards using garments made from our structure compared to
standard work clothing and Saranex coated Tyvek®. Results
indicate our prototype holds out pesticides effectively, but
the difference in comfort was inconclusive. Further testing
is planned, and prototype suits are also under test at Troy to
see if they offer comfort advantages to workers spray applying
automotive finishes.

COMB COPOLYMERS FROM GTP MACROMONOMERS

*RXraton” styrene/butadiene/styrene ABA block copolymers
(over $100MM in total sales) are widely used in adhesives and
thermoplastic elastomer applications. In many of these
applications there is need for better UV or oil resistance and
these are specific needs expressed in our contacts with
several customers. Our initial approach using methacrylate
ABA triblocks has given some promising results, but it is
being delayed by lack of an available low Tg monomer of
sufficient purity. A more promising approach uses comb
copolymers prepared by free radical polymerization using
macromonomers prepared by GTP. |

Several copolymers of butyl acrylate, 2-ethylhexyl-
acrylate or mixtures thereof with a PMMA macromonomer were
prepared, and are being tested. As an example, a copolymer
of butyl acrylate and PMMA macromonomer with an overall
composition of BA/MMA (92/8) gives higher holding power than
#Kraton” 1107, good rolling ball tack, and slightly lower
Polyken probe tack in evaluations as a pressure sensitive
adhesive. Variations in composition are being prepared for
more complete evaluation.

Copolymers of butyl acrylate with larger amounts of a
FMMA macromonomer have been prepared for characterization of
physical properties as thermoplastic elastomer candidates.
Initial observations are that stress/strain curves look like
well behaved elastomer vulcanizates; permanent set is out-
standingly low, even compared to Alcryn®; tensile strength of
our best composition (28% MMA) is a little lower than
unreinforced Alcryn® but easily exceeds unreinforced
polyacrylate. Work will continue as these encouraging results
indicate that these comb polymers could make an acceptable
elastomer with excellent outdoor durability.
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EXTRUSION G _OF G

The use of methacrylates in injection molding and
extrusion has been limited because of a relatively narrow
processing window. Polymers made by GTP have lower
polydispersities and therefore lower melt viscosity at a given
molecular weight. In addition, these polymers have good
thermal stability because of absence of residual double bonds.
To determine any practical advantage of these differences, we
have prepared 500 pounds of solid polymer for two planned
extrusion tests. One of these will be conducted in PPD
equipment at the Experimental Station, and the other
Mitsubishi Rayon will conduct as part of the exploratory
efforts underway to determine the desirability of a joint
technical development program on new products.

Two 300 gallon semi-works batches of PMMA were blended
together to provide the required amount of material. Number
average molecular weight is 55M and polydispersity is 1.4.
The polymer was isolated as pellets at Luwa in their
Filmtruder, an important demonstration of our ability to
provide bulk polymers.

ISOLATION OF SO ON

Cost effective isolation of specialty resins made in
solution by conventional or by GTP processes is essential for
many proposed commercial applications, and attractive for
solution resins where unconventional solvents are required.
It is necessary to be able to handle a wide range of polymer
compositions, molecular weights, and functionality, in a
variety of solvents, without impairing the quality of the
(relatively) thermally sensitive methacrylate polymers. After
considerable investigation by the Process Engineering Group,
we have settled on the Luwa ”“Filmtruder” as the only commer-
cially available equipment capable of meeting our needs.

Successful isolation tests at Luwa on a “worst case”
solution type ®Besin, EP-2540 in MEKX, on Elvacite® AB-1010
dispersant resin, and on 50M molecular weight methyl
methacrylate made by GTP, have supported our original projec-
tions, and have permitted us to define the critical auxiliary
equipment needed. We have forecast purchase and installation
of a skid mounted 5-square foot “Filmtruder” at the Marshall
Laboratory semiworks for 1987. Our ability to use existing
space and to tie in with our PG&S utilities will reduce the
installation cost significantly. Operation at the Marshall
Laboratory will permit us to work out conditions and develop
experience with the egquipment as well as to manufacture
development and early commercial guantities of isolated
polymer. Our long range plan is to move to this unit to
Parlin as the business volume grows.
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&D G

ORGANIZA

The R&D Division’s Management Effectiveness Training
(MET) program continues with fourteen programs completed and
five more scheduled for 1987. To date, over 250 people,
including 15 non-exempts, have participated in this preccess
which is largely based on the Organizaticnal Effectiveness
(OE) technology developed within Du Pont. Each program has
typically included a cross section of personnel from all
sites, a major factor in the teambuilding process. Purther,
present and all future programs will include several members
of the Mt. Clemens Coatings, Inc. technical organization.

The content/process of the program has continually
evolved. Particular attention has been placed on alignment of
our program with other Departmental/Corporate activities,
including the Leadership (OE) Series (previously called the
Senior Manufacturing Management Workshop Series - SMMW), the
Marketing Management Series (with a strong focus on *custom-
ers”), as well as various Quality and Excellence thrusts
presently underway.

Based on feedback and other observations, successful
application of this training has been considerable and varied.
A sampling includes more efficient/productive meetings of all
kinds, better development and buy-in of program objectives,
significantly better alignment of personal/technical goals and
objectives with those of the business, greater delegation and
involvement of people at the lowest possible levels )e.q.
design of the new maintenance facility at MRL), and in gener-
al, better inter-personal relations throughout the Division.

With MET as a foundation, a variety of additional OE
thrusts have been generated and are in various stages of
development. Several worth noting are:

o a MRL ”site” training program which will involve all
personnel in order to further build teamwork and
increase motivation for excellence in all phases
of daily work activities. A pilot is planned for
1Q, 1987. Similarly, a training program aimed
primarily for non-exempts at Troy Lab is planned for
1987. Non-exempt “Core Team” members are
receiving their training in MET.

o development of a Rescurce Team whose major thrust
will be to provide OE resource assistance to
Strategic and Leadership efforts.

o the use of the OE process in R&D Staff meetings with
emphasis on Strategic activities such as the
recently completed effort on Quality which resulted
in an agreed upon definition for R&D as well as
comprehensive objectives for the Division.
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TO: W. H. COLEMAN, II
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NEW PRODUCTS DEVELOPMENT MONTHLY REPORT - APRIL

SYNTHETIC LONG STOCK - MODEL 700 RS

One hundred Trial and Pilot stocks were received the week
of April 6th, fifty Grey and fifty Camouflage. The "Matte"
metal finish changes to the rifles have delayed the metal
compeonents of the rifles. It is anticipated that the Trial and
Pilot guns will be available the first week in May.

SNIPER WEAPON SYSTEM

Technical negotiations for the SWS were conducted at Dover,
New Jersey on March 26th and 27th. Remington was notified on
April 24th to submit our "Firm and Final"” offer. The final
offer is being hand-delivered on May 5th.

GOVERNMENT M12 RIMFIRE MATCH RIFLE

A quotation for 12,607 U. S. Army M12 .22 caliber match rifles
was submitted on May 4th. This rifle would be a 540X rifle with
design modifications to the stock, safety, and barrel contour to
meet the Army specifications.

PARKER

A theoretical analysis of the original Parker barrel config-
uration using our current barrel steel indicates stress levels
significantly higher than a standard LT-20 barrel. Our Du Pont
consultant, Fred Schmidt, has recommended two types of heat
treatments to try to eliminate this problem. Heat treated samples
will be available for testing by mid-May.

'CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
KINZER V. REMINGTON R2540642



NEW CONCERT SHOTGUN

The computer simulation program has been completed and
debugged. The program indicates that an inertia operated action
system works better as gun weight decreases. This could be in
contradiction with the recoil reduction program due to a lighter
gun generating more recoil forces to tame.

The Super X-1 prototype is complete except for a prototype
spring. It is anticipated that the gun will be ready for test
prior to June.

The Benelli alteration for gas operated recoil reduction
will be complete by May 15th.

Scott Franz met with Henry Replin(inventor) for evaluation

of a recoil reduction device, The device was tested with the
results showing very little promise of acceptable results,

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.

Quotations for production tooling have been received and
will be worked into the program economics for_viability.

MAG 10 PROGRAM

Legal has requested that the fire control be redesigned to
include the Remington common hammer/sear/trigger arrangement.
The redesign is approximately 90% complete, using the CAD/CAM
system. Firm portions of the design are currently being built.

Legal has also requested that the fire control, barrel, and
breech bolt of Remington manufacture not be interchangeable with
Ithaca manufactured parts and vice versa, without modifications
to the parts that could be easily detected.

Approximately 75% of the Ithaca drawings have been redrawn
to Remington format.

The Test Lab has developed the capabilities for dry cycling
and taking bolt velocities on the Mag 10.
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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.

Ammunition for testing has been received, and the Design
Acceptance Test is currently underway.

MODEL 700 MOUNTAIN RIFLE CALIBER ADDITIONS

In 1988, the Mountain Rifle will be produced in .308, .243
and 7mm-08 as the first short action calibers in this rifle., The
long action stock contour will be utilized versus having toc make a
new stock former for a new stock contour. Prototypes of all three
calibers have been built and have successfully passed Design
Acceptance Testing. Transmittal to the Plant will be accomplished
by May 15th.
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Remingeon Arms Company. Inc.
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Remington Arms Company. Inc.
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QUESTIONS TO ASK FOR MARKET NITCHE

HOW BIG IS THE MARKET
WHO ARE PLAYERS

MARKET PRICE FOR PRODUCT

WHAT KIND OF SHARE :

WHAT PRODUCT FEATURES ARE REQUIRED

RESOURCES NEEDED
= PEOPLE PER INDIVIDUAL OPERATIONS
- DEVELOPMENT OUTSIDE RESOURCES

PRODUCT LIFE CYCLE
DO YOU WANT TO DO IN-HOUSE OR OUT

WHAT IMPACT ON REMINGTON IMAGE

PROBABLE PRODUCTION COST

RISK

PROBABILITY OF SUCCESS

FUTURE DIRECTION OF MARKET

TIMING OF INTRODUCTION

COMPETITIVE REACTION

RELATIONSHIP TO PRODUCTION CAPACITY - FMS/TRADITIONAL
PRODUCT FAMILIES ( NITCHES)
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Polymer Products Department
Bidg. 600-1 . - -
331 Treble Cove Road ‘710 351 432‘

N. Billerica, MA 01862 (617) 671-8048
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STURM, RUGER & Company, Inc.

Seuthpert, Conneectient 98490 U.S.A.

AlL RUGER FIREAMMS ARE DESIGNED AND WANUSACTURED 1 OUR Owis SACTORIES Wi THE UNITED BTATES OF AMEASCA.

MEMO TO: All Members of SAAMI Legislative
& Legal Affairs Committee

FROM: Stephen L. Sanetti, General Counsel

DATE: August 10, 1987 ces QS.S‘P&(L“JG.C{CL

RE: Final Revision -- SAAMI Firearms Safety Rules k' JGreey, Tlio~

JEAREISER, FIL
Ladies & Gentlemen: O M Condeny, FEX
Wr Cocman /i
Enclosed please find what is hopefully the final version of
the above. I specifically considered comments from member com-
panies submitted to me since our last meeting.

As we discussed at the last meeting, this will be the version
submitted to the Executive Committee for approval. If you have any
dire objections to any of the language contained herein, please
submit these immediately to Dick Bachmann. Hopefully, these rules
will be approved at the next Executive Committee meeting and will
be ready for printing by NSSF/SAAMI after that time.

I would like to personally thank all of you for your sugges-
tions and assistance with this project. Combined with the indiv-
idual instruction manvals that the member companies each put out,
these generalized rules of firearms safety should greatly assist
in our goal of encouraging the safe, responsible use of firearms.

Thank yodu.

—

/Lo
= s

Stephen L. Sanetti
General Counsel

SLS:sab
Enclosure

cc: Doug Painter, NSSF
Bob Delfay, NSSF

P.S. The art work, etc. will be strictly up to you fellows. SLS

v “INGTON ARMS GO,
- ECEIVED

AUG 2 8 g7

FIREARMS RESEARCH Divisiqpy
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FIREARMS SAFETY
DEPENDS ON YoU

INTRODUCTION

From the time he picks up a firearm, the shooter becomes a
part of a system over which he has complete control. He is the
only part of the system that can make a gun safe - or unsafe.

Hunting and target shooting are among the safest of all
sports. This booklet is intended to make them even safer - by re-
emphasizing and reaffirming the basics of safe gqun handling and
storage and by reminding each individual shooter that he or she is
the key to firearms safety.

You can help meet this responsibility by enrolling in hunter
safety or shooting safety courses. You must constantly stress
safety when handling firearms, especially to children and
non-shooters. Newcomers in particular must be closely supervised
when handling firearms with which they may not be acquainted.
Don't be timid when it comes to gun safety. If you otserve anyone
vioclating any safety precautions, you have an okligation to
suggest safer handling practices, such as those in this booklet.

Please read this booklet carefully and follow the safety

procedures outlined. Firearms safety is up to you. Make no
mistake about it.

ALCOHOL, DRUGS AND GUNPOWDER DON'T MIX!
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1. ALWAYS KEEP THE MUZZLE POINTED IN A SAFE DIRECTION. This is
the mcst basic gqun safety rule. 1If everyone handled his firearm

so carefully that the muzzle never pointed at something he didn't
intend to shoot, there would be virtually no firearms accidents.

It's as simple as that, and it'Sup to you.

Never point your gun at anything you do not intend to shoot.
This is particularly important when loading or unloading a fire-
arm. In the event of an accidental discharge, no injury can oc-
cur as long as the muzzle is pointing in a safe direction.

A safe direction means a direction in which a bullet cannot
possibly strike anyone, taking into account possible ricochets,
and the fact that bullets can penetrate walls and ceilings. The
safe direction may be "up” on some occasions or "down" on others,
but never at anyone or anything not intended as a target. Even
when "dry firing" with an unloaded gun, you should never point
the gun at an unsafe target. Develop safe shooting habits.

Make it a habit to know exactly where the muzzle of your gun
is pointing at all times, and be sure that you are in control of +the
directicon in which the muzzle is pcinting, even if you fall or
stumble. This is your responsibility, and only you czn ccntrol
it.
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2. FIREARMS SHOULD BE UNLOADED WHEN NOT ACTUALLY IN USE. Fire-
arms slrould be loaded only when you are in the field or on the
target range or shooting area, ready to shoot. Firearms and am-
munition should be securely locked in a safe place, separate from
each other, when not in use. It is your responsibility to prevent
ckildren and careless adults from gaining access to firearms or
armunition. Unload yctr gun as socn as you are through. A load-
ed gun has no place in or near a car, truck, or building. Unlozd
your gun immediately when you have finished shooting, well before
you bring it into a car, camp, or home.

Whenever you handle a firearm, or hand it to someone, always
open the action immediately, and visually check the chamber, re-
ceiver, and magazine to be certain they do not contain any ammun-
ition. \ Never assume a gun is unloaded -- check for yourself!
This is \considered a mark of an experienced gun handler. '

Nevér cross a fence, climb a tree, or perform any awkward
actions with a loaded gun. There are other times during nearly
all hunting trips when common sense and the basic rules of fire-
arms safeéty will require you to unload your gun for maximum
safety. [Never pull or push a loaded firearm toward yourself or
another person. There is never any excuse to carry a loaded gun
in a scapbard, a holster not being worn, or a gun case. When in
doubt, load your gun!

A”W&r; K(cf AC"'"O'\ Ofer\ when not in vSe,
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3. DON'T RELY ON XGﬁR GUN'S "SAFETY". Treat every gun as though
it can fire at agﬁ/time, regardless of pressure on the trigger.
The "safety” on y gun is a mechanical device which, like any
such device, can/s$aiid-at the worst possible time. Besides, by
mistake, the safety may be "off" when you think it is "on". The
safety serves as a supplement to proper gqun handling, but cannot
possibly serve as a substitute for common sense. You should never
handle a gun carelessly and assume that the gun won't fire just
because the "safety is on".

Never touch the trigger on a firearm until you actually
intend to shoot. Keep your fingers away from the trigger while
loading or unloading. Never pull the trigger on any firearm with
the safety on the "safe”™ position or anywhere in between "safe"
and "fire". Yt is possible that the gqun can fire at any time, or
even later when you release the safety, without your ever touch-
ing the trigger again. Never place the safety in between posi~-
tions, since half-safe is unsafe. Keep the safety "on" until you
are absolutely ready to fire.

Regardless of the position of the safety, any blow or jar
which is sufficient to actuate the firing mechanism of a gun can
cause it to fire. This can happen even if the trigger is not
touched, such as when a gun is dropped. Never rest a loaded gun
against any object because there is always the possibility that
it will be jarred or slide from its position and fall with suff-
icient force to discharge. The only safe gun is one in which the
action is open and which is completely empty. You and the safe
gun handling procedures you have learned are your gun's primary
safeties.
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4. BE SURE OF YOUR TARGET AND WHAT'S BEYOND IT. No one can
call a shot back. Once a gun fires, you have given up all con-
trol over where the shot will go or what it will strike. Don’t
shoot unless you know exactly where your shot is going to strike.
Be sure that your bullet will not injure anyone or anything be-
yond your target. Firing at a movement or a noise without being
absolutely certain of what you are shooting at constitutes a
criminal disregard for the safety of others. No target or animal
is so important that you do not have the time before you pull the

trigger to be absolutely certain of your target and where your
shot will stop.

Be aware that even a .22 short bullet can travel over 1k
miles, and a high velocity cartridge such as a .30-06 can send
its bullet more than three miles. Shotgun pellets can travel 500
yards, and shotgqun slugs have a range of half a mile,

Shooters should keep in mind how far a bullet will travel if
it misses its intended target or ricochets in another direction.
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5. USE CORRECT AMMUNITION. You must assume the serious
responsibility of using only the correct ammunition for your
firearm. Read and heed all warnings including those that appear
in the gun's instruction manual and on the ammunition boxes.

Improper or incorrect ammunition can destroy a gun and cause
serious personal injury. It only takes one cartridge of improper
caliber or gauge to wreck your gun, and only a second to check
each one as you load it. Use only ammunition that exactly
matches the caliber or gauge of your gun.

Firearms are designed, manufactured and proof tested to
standards based upon factory loaded ammunition. Handloaded or
reloaded ammunition deviating from pressures generated by factory
loads or from component recommendations specified in reputable
handloading manuals can be dangerous, and can cause severe damage
to guns and serious injury to the shooter. Do not use improper
reloads or ammunition made of unknown components.

Form the habit of examining every cartridge you put into
your gun. Never use damaged or substandard ammunition -- the
money you save is not worth a ruined gun or very much worse.
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6. IF YOUR GUN FAILS TO FIRE WHEN THE TRIGGER IS PULLED, HANDLE
WITH CARE! Occasionally, a cartridge may not fire when the trig-
ger is pulled. If this occurs, keep the muzzle pointed in a safe
direction. Keep your face away from the breech. Then, carefully
open the action, unload the firearm, and dispose of the cartridge
in a safe way.

Any time there is a cartridge in the chamber, your gun is
loaded and ready to fire -- even if you've tried to shoot and it
did not go off. It could go off at any time, so you must always
remember Rule #1 and watch that muzzle!
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7. ALWAYS WEAR EYE AND EAR PROTECTION WHEN SHOOTING. All 'S o
shooters should wear protective shooting glasses and some fory/
of hearing protectors while shooting. Exposure to shooting.noise
can damage hearing, and adequate vision protection is es;eﬁtial.

lassesThey guard against twigs, falling shot, clay target chips, and
the rare ruptured case or firearm malfunction. There wredwide
variety of eye and ear protectors available. No target shooter,
plinker, or hunter should ever be without them. Wearing eye pro-
tection when disassembling and cleaning any gun will also help
prevent the possibility of springs, spring tension parts, sol-
vents, or other agents from contacting your eyes.

Most rules of shooting safety are intended to protect you
and others around you, but this rule is for your protection
alone. Futhermore, having your hearing and eyes protected will
make your shooting easier, and will help improve your enjoyment
of the shooting sports.
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8. BE SURE THE BARREL 1S CLEAR OF OBSTRUCTIONS BEFORE SHOOTING.
Before you load your firearm, open the action and be certain that
no ammunition is in the chamber or magazine. Then glance through
the barrel to be sure it is clear of any obstruction. Even a
small bit of mud, snow, excess lubricating oil, or grease in the
bore can cause dangerously increased pressures, causing the bar-
rel to bulge or even burst on firing, which can cause injury to
the shooter and bystanders. Make it a habit to clean the bore
with a cleaning rod and patch to wipe away anti-rust compounds in
the gun each time immediately before you shoot it. If the noise
or recoil on firing seems weak, or doesn't seem guite "right",
cease firing immediately and be sure to check that no obstruction
or projectile has become lodged in the barrel.

Placing a smaller gauge or caliber cartridge into a gun
(such as a 20 gauge shell in a 12 gauge shotgun) can result in
the smaller cartridge falling into the barrel and acting as a
bore obstruction when a cartridge of proper size is fired. This
can cause a burst barrel or worse. You can easily avoid this
type of accident by paying close attention to each cartridge you

insert into your firearm. This is really a case where "haste
makes waste".
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9, DON'T ALTER OR MODIFY YOUR GUN, AND HAVE GUNS SERVICED
REGULARILY. Firearms are complicated mechanisms which are de-
signed by experts to function properly in their original condi-
tion. Any alterations or changes made to firearms after manu-
facture can make the gun dangerous and usually void any factory
warranties. Do not jeopardize your safety or the safety of
others by altering the trigger, safety, or other mechanism of any
firearm or allowing unqualified persons to repair or modify them.
You'll usually ruin an expensive qun. Don't do it!

Your gun is a mechanical device which will not last forever
and is subject to wear. As such, it requires periodic inspection,
adjustment, and service. Check with the manufacturer of your
firearm for recommended servicing.
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10. LEARN/;QE MECHANICAL AND HANDLING CHARACTERISTICS OF THE

FIREARM YOU|ARE USING. Not all firearms are the same. The  +}h
method of rrying and handling firearms varies in accordance,the
mechanical’of each gun. Since guns can be so different, no
person shoq&dhhap i}e any fireg;m without first having thoroughly
familiari ’ with’a*~particular type of firearm he is
using, and-with,ssafe gun handling rules for loading, unloading,
carrying, handling that firearm, and with the rules of safe gun
handling in general.

Just by way of one example, many handgun manufacturers rec-
ommend that their handgquns always be carried with the hammer down
on an empty chamber. This is particularly true for older single-
action revolvers, but applies equally as well to some double-
action revolvers or automatic pistols. You should always read
and refer to the instruction manual you received with your gqun,
or if you have misplaced it, simply contact the manufacturer for
a free copy.

The person with the gun in his possession has a full-time
job. He cannot guess, he cannot forget. He must know how to
use, handle, and store his firearm safely. Do _not use any fire-~
arm without having a complete understanding or¥its particular
characteristics and safe use. There is no such thing asa fool
proof gun.
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cc: S. Gfégory, Legal

August 25, 1987

J. W. PREISER
FABRICATED PRODUCTS DEPARTMENT

TRADEMARK ”XP-100”
FOR_TARGET GUNS

Adoption of this trademark by your department for
the goods stated has been approved; however, the approval is
contingent on your providing us with the necessary
documentation of use as described below within three months
of the date of this letter. Failure to comply within this
time limit will necessitate: (1) that a subsequent search of
the trademark records be conducted, and (2) that the Legal
Department render a favorable opinion based on the subsequent
search report that the mark is still available for use.

To secure the benefit of use and registration of
this trademark in the United States, it should be used with
its assigned goods as outlined in the attached procedure.
Upon receipt of the material described in the attached
procedure, your department adviser in the General Legal
Division will take the necessary steps to apply for
registration, and will notify you when the trademark has been
registered by the United States Patent and Trademark Office.

K. W. LANG
KWL023.070

Attachment
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,_E l pu PoNT bE NEMOURS & COMPANY

INCORPORATED

FINISHES & FABRICATED PRODUCTS DEPARTMENT

August 18, 1987

B. A. BEARDWOOD
FPD
B-3332

PROPOSED ADOPTION AND REGISTRATION
OF THE TRADEMARK "XP-100"

The Sporting Goods Group would like to register the
trademark "XP-100" to be used on target guns. The XP-100 is the

only handgun produced by Remington and has been in existence
since the 1960's.

We have made the appropriate searches, and based on
these results, have found no conflicting marks for this or a
related class of service. Accordingly, "XP-100" appears to be
registrable and protectible in the United States, the country in
which usage is planned at the present time.

The Sporting Goods Group requests permission to proceed
with its registration and use of the trademark "XP-100". Upon

receipt of your approval, registration will be sought in the
United States Patent and Trademark Office.

If you approve of this—request, please so indicate by
signing this letter and returning it to my attention.

35@

P ot ol / Rl
/%M//,M

B. A+  Beardwodd
Fabricated Products Department

A

SLG:pr
3.82

F & FP MEANS Safety—FiRsT & FOREMOST, POSITIVELY
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GUPONT

© MOURRTATMOT

ESTABUSHED [802

E. 1. pu PoNT bE NEMOURS & COMPANY

INCORPORATED

WILMINGTON, DELAWARE 19898

LEGAL DEPARTMENT
August 18, 1987

LY

PROPOSAL TO ADOPT AND REGISTER
THE TRADEMARK "XP-100"

Attached is a memorandum which seeks approval to
register the trxademark "XP-100" for a target gun. The XP-100 is
the only handgun produced by Remington and has been in existence
since the 1960's.

Kindly consider this request, and if it meets with your
approval, please execute it on behalf of the Legal Department and
return it to my attention. Thank you.

Wt

SLG:pr
Attachment
3.80
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ESARIsHE0 B0 CC: C. A. RILEY, FPD, B-6220
E. I. pu PonT DE NEMOURS & COMPANY ! !

INCORPORATED

WILMINGTON, DELAWARE 19898
LEGAL DEPARTMENT

July 24, 1987

E. O. FINI
FPD
B-6242

PROPOSED TRADEMARK "XP-100"

Pursuant to your request, a full United States search of the
trademark records was conducted to determine the availability of
the above-~identified proposed trademark to be used in connection
with firearms. Set forth below are the more pertinent references
cited during the course of the search:

TRADEMARK GOODS OWNER
XPERT sporting and small Olin Corporation
arms ammunition and Stamford, CT

components thereof

XPERT shot shells Olin Corporation

(2 registrations) Stamford, CT

GP100 firearms Sturm, Ruger & Co.
Southport, CT

M-100 firearms and parts Amerind, Inc.

(2 registrations) Cleveland, OH

MR-3100 rifle powder Accurate Arms Co. Inc.

Mc Ewen, TN

XPLO explosives, firearms J.J. Charpentier
and projectiles New Orleans, LA

It appears the number "100" and the letter "X" are quite
common in the firearms and ammunition fields. In addition to the
above references, the search report also c¢ited Remington's
registered trademark "RXP", as well as its "XP-100" mark. In view
of Remington's long use of "XP-100", plus its established "RXP"
mark and the number of marks utilizing either the number "1l00" or
the letter "X" as a part of a composite mark, we are of the opinion
that vyour proposed "XP-100" mark 1is a viable candidate for
registration.

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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Unless I hear from you to the contrary, I will attend to the
preparation of the required authorization letter. Should you have
any questions in the meanwhile, please do not hesitate to contact
me at 773-3678.

N S NI
e T
s_TEPH‘zi(ﬁC_ “Lr-GREGORY

SENIOR LEGAL ASSISTANT

/SLG
2.73
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Mark Searched: XP-100

i Goods/Services: FIREARMS AND AMMUNITION
i

Thomson & Thomson

One Monarch Drive, North Quincy, MA02171-2126 Telephone (617) 478-1600 (800)692-8833
FAX (617) 786-8273 Telex 6971430 (Thomson)

T 514
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,‘ - ( Our File: _20061994
" Your File:

15! Trademark Search Report

Client Name: EI DU PONT DE NEMOQURS
KENNETH W. LANG
Date Received: JUNE 30, 1987 Received by: PHONE

Date Mailed: JUL 07 1987
Mark Searched: XP-100

Goods/Services:. FIREARMS AND AMMUNITION

Type of Search: FULL SEARCH

Comments-Patent and Trademark Office Search:

PTO Analyst: A.SLATER

Pending Applications filed through 05/08/87  have been examined
in preparing this report, except for a small number delayed by the PTO.

This report contains information from the OFFICIAL GAZETTE of _06/30/87 .

Please Note: On those registrations which require an affidavit of use, and
such affidavit has not been filed, the notation "Cancelled Sec. 8" appears.
Conversely, the absence of this notation is indicative of the fact that the
Sec. 8 affidavit has been filed.

We have taken all reasonable steps to ensure the compleleness and accuracy ol this Report however, due to the highly subjerive
nature of trademark searching, we cannot otherwise guarantee these results. Any liability arising out of the preparation of this
Report is limited (o a relund of the search fee paid. Please note that this Report in no way constitutes a legal opinion.

Thomson & Thomson One Monarch Drive. North Guincy, MA 02171-2126 Telephone (617} 479-1600 (800) 692-8833
FAX (617) 786-8273 Telex 6971430 (Thomson)
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SEARCH: 2661994

Number of Copies:
our File:

Your File:

Client Name:

Date Received:
Received by:

Mark Searched:
Goods/Services:
Type of Search:

PTO Analyst:
Filed Through:
0. G. Through:

Y

.T&T TRADEMARK SEARCH SUMMARY

01
2661994

E.I. DU PONT DE NEMOURS
KENNETH W. LANG
JUNE 30, 1987
PHONE
XP-100
FIREARMS AND AMMUNITION
FULL SEARCH
2735
A. SLATER
05/08/87
06/30/87

REG# SERIES CODE/# TRADEMARK

R0000000
R0958403
RO705414
R0199903
R0500221
R1431885
R1440547
R1441149
R1281479

VXNV NN =
s e « 0 s .
WWWWN=2 2N W

638409
423191
096804
202472
527846
612322
625533
625618
397914

XP1

RXP

X XPERT
XPERT
XPERT
GP100
M-100
M-100
MR-3100

'CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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XP1

Xpr1
STATUS: PUBLISHED STATUS DATE: MAY 9. 1987,
USS. CLASSES: 6-26 INT. CLASS: |

GOODS: FILMS. DRY PLATES AND PAPER. ALL BEING
SENSITIZED FOR PHOTOGRAPIIC PURPOSES AND
CHEMICALS FOR USE IN PHOTOGRAPIIY

SER. NUMBER: 638.409 FILED: JANUARY 5. 1987.

IN COMM: MAY [.1981.

FIRST USED: OCTOBER 1, 1980.

PUBLISHED FOR OPPOSITION: MAY 19, 1987.

APPLICANT: ILFORD LIMITED (UNITED KINGDOM COMPANY) :
KNUTSFORD. CHESHIRE.ENGILAND

RXP
STATUS: REGISTERED STATUS DATE: MAY 8, 1973.
US. CLASS: 9 INT. CLASS: 13

GOODS: AMMUNITION NAMELY SHOTSIIELLS

SER. NUMBER: 423,191 FILED: MAY 3,1972,

IN COMM: JANUARY 17.1972.

FIRST USED: JANUARY 17,1972,

PUBLISHED FOR OPPOSITION: FEBRUARY 20. 1973.

REG. NUMBER: 958403 REGISTERED: MAY 8.1973.

REGISTRANT: REMINGTON ARMS COMPANY. INC.
BRIDGEPORT. CONN.

ASSIGNEE: REMINGTON ARMS COMPANY. INC.

ASSIGNOR: REMINGTON ARMS COMPANY. INC. NEWREMCO.

INC.
BRIEI: MERGER I'CB 01. 1980 CIIANGL OF NAME I'CB 01,
1980
RECORDED: MAY 19. 1980.
ACKNOWLEDGED: APRIL 29. 1980.
REFL/FRAME: 368/648

Search: 2661994

X XPERT
STATUS: RENEWED STATUS DATE: OCTOBER 11. 1980.
US. CLASS: 9 INT. CLASS: 13

GOODS: SPORTING AND SMALI. ARMS AMMUNITION AND
COMPONIENTS THEREOT
SER. NUMBER: 96.804 FILED: MAY 10, 1960,
IN COMNE MAY 2. 1960.
FIRST USED: MAY 2. 1960.
PUBLISIHIED FOR OPPOSITION: JULY 26. 1960.
REG. NUMBER: 705414 REGISTERED: OCTOBER 11. 1960.
REGISTRANT: OLIN MATHIESON CHEMICAL CORPORATION.
EAST ALTON. ILL.
RENEWED: OCTOBER 11. 1980.
RENEWED TO: OLIN CORP., STAMIFORD. CONN.
ASSIGNEE: OLIN CORPORATION
ASSIGNOR: OLIN MATHIESON CIHEMICAL CORPORATION
BRIFF: CHANGE OF NAME SEP 01, 1969
RECORDED: MARCH 9. 1970.
ACKNOWLEDGED: SEPTEMBER 1. 1969.
REEL/FRAME: 190/369
CLAIMS/DISCLAIMS: OWNER OF REG. NOS. 159.784 AND
500.221.

Page: |
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XPERT
STATUS: RCNEWED STATUS DATE: JUNE 23, 1985.
US. CLASS: 9 INT. CLASS: 13

GOODS: SHOT SHELLS
SER. NUMBER: 202472 FILED: SEPTEMDBER 10, 1924,
IN COMM: JANUARY [6. 1924,
FIRST USED: JANUARY 16. 1924,
PUBLISHED FOR OPPOSITION: APRIL 14, 1925.
REG. NUMBER: 199903 REGISTERED: JUNE 23, 1925,
REGISTRANT: WESTERN CARTRIDGE COMPANY.,
WILMINGTON. DELA. AND EAST ALTON. ILL.
RENEWED: JUNE 23. 1985.
RENEWED TO: OLIN CORPORATION (VA, CORPORATION) :
STAMIFORDCT
ASSIGNEL: OLIN CORPORATION
ASSIGNOR: OLIN MATIIESON CIHEMICAL CORPORATION
BRIEF: CHANGLE OF NAME SEP 01. 1969
RECORDED: MARCH 9. 1970.
ACKNOWLEDGED: SEPTEMBER 1, 1969.
REEL/FRAME: 190/369

Xper

XPERT
STATUS: RENEWED STATUS DATE: MAY 11, 1968.
US. CLASS: 9 INT. CLASS: 13

GOODS:  S1IOT SHELLS, RIFLE AND PISTOL CARTRIDGES
SER. NUMBER: 527.846 FILED: JULY 5.1947.

IN COMM: JANUARY 16. 1924,

FIRST USED: JANUARY 16, 1924,

PUBLISHED FOR OPPOSITION: FEBRUARY 17, 1948.
REG. NUMBER: 500221 REGISTERED: MAY 11. 1948.
REGISTRANT: OLIN INDUSTRILS, INC. EAST ALTON. IL
RENEWED: MAY 11. 1968.

RENEWED TO: OLIN MATHIESON CHEMICAL CORP.. NEW YORK.

N.Y.
US. REGISTRATIONS CLAIMED: 199.903

GP100

Search: 2661994

GPIv
STATUS: REGISTERED STATUS DATE: MARCIH 10. 1987,
US. CLASS: 9 INT. CLASS: 13

GOODS: FIREARMS

SER. NUMBER: 612.322 FILED: JULY 30. 1986.

IN COMM: FEBRUARY 5. 19860.

FIRST USED: I'EBRUARY 5. 1986.

PUBLISHED FOR OPPOSITION: DECEMBER 16. 1986.

REG. NUMBER: 1.431.885  REGISTERED: MARCIE 10, 1987.

REGISTRANT: STURM. RUGLER & COMPANY. INC. (DEL.
CORPORATION) : SOUTHPORT.CT

Page:. 2
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M-100

M-100
STATUS: REGISTERED STATUS DATE: MAY 26, 1987,
U.S. CLASS: Y INT. CLASS: 13

GOODS: FIREARMS AND PARTS THEREOF

SER. NUMBER: 625.533 FILED: OCTOBLR 16, 1986.

IN COMM: MARCH 1986.

FIRST USED: MARCII 1986.

PUBLISHED FOR OPPOSITION: MARCH 3. 1987.

REG. NUMBER: 1.440.547 REGISTERED: MAY 26, 1987.

REGISTRANT: AMERIND, INC. (CALIF. CORPORATION):
CLEVELAND.OII

M-100

M-100
STATUS: REGISTERED STATUS DATE: JUNE 2. 1987.
US. CLASS: 9 INT, CLASS: 13

GOODS: FIREARMS AND PARTS THEREOF

SER. NUMBER: 625618 FILED: OCTOBER 16. 1986.

IN COMM: MARCII 1986.

FIRST USED: MARCH 1986.

PUBLISHED FOR OPPOSITION: MARCH 10. 1987.

REG. NUMBER: 1.441.149  REGISTERED: JUNE 2, 1987.

REGISTRANT: AMERIND. INC. (CALIF. CORPORATION) :
CLEVELAND.OH

MR-3100

Search: 2661994

MR-3100
STATUS: REGISTERED STATUS DATE: JUNE 12. 1984.
U.S. CLASS: 9 INT. CLASS: 13

GOODS: RIFE POWILR

SER. NUMBER: 397914 FILED: SEPTEMBER 30. 1982.
IN COMM: 011978

FIRST USED: JANUARY 1978.

PUBLISHED FOR OPPOSITION: MARCII 20. 1984,

REG. NUMBER: 1.281.479  REGISTERED: JUNE 12, 1984.
REGISTRANT: ACCURATLE ARMS CO. INC. MC EWEN. TENN.

Page: 3
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hepard’s United States Citations

The following references have been selected from our computerized database, organized
from information supplied by Shepard’s/McGraw-Hill. Citations reported since 1968

are included. Shepard’s considers the data to be reliable, but the accuracy, currency and
completeness cannot be guaranteed. Please consult the indicated source material by volume
and page for further information.

#*% No Pertinent Reference Found #¥%#

Search: 2661994 SMS Shepard’s Page 1
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' State Trademark Report

OQur report is based upon trademark registration information as maintained by the
Secretaries of State of all 50 states and Puerto Rico. Every attempt has been made
to assure its completeness and accuracy, however, total absence of error or

omissions cannot be guaranteed.

Please note: Corporate, fictitious, assumed names and D.B.A.’s in each state
are not included.

STATE UPDATES
EFFECTIVE DATE - 06/29/87

STATE NAME LAST UPDATE STATE NAME LAST UPDATE
ALABAMA 05-25-87 NEBRASKA 03-31-87
ALASKA 10_01_86 NEVADA 05_29 87
ARIZONA 06=30-86 NEW HAMPSHIRE 05-04=87
ARKANSAS 05-04-87 NEW JERSEY 12-29-86
CALIFORNIA 05-29-87 NEW MEXICO 03-31-87
COLORADO 03-27-87 NEW YORK 02-12-87
CONNECTICUT 05-06~87 NORTH CAROLINA 05-29-87
DELAWARE 098-22-86 NORTH DAKOTA 03-31-87
FLORIDA 05-29-87 QHIO 05-29-87
GEORGIA 03-30-87 OKLAHOMA 03-31-87
HAWAIT 12-29-86 OREGON 05-26-87
IDAHO 05-15-87 PENNSYLVANIA 05-30-87
ILLINOIS 05-29-87 PUERTO RICD 03-31-87
INDIANA 06-11-87 RHODE ISLAND 04-25-86
10WA 04-30-87 SOUTH CAROLINA 05-19-87
KANSAS 04-30-87 SOUTH DAKOTA 03-30-87
KENTUCKY 02-21-87 TENNESSEE 03-31-87
LOUS IANA 02-03-87 TEXAS 02-24-87
MAINE 03-31-87 UTAH 02-27-87
MARYLAND 05-29-87 VERMONT 05-13-87
MASSACHUSETTS 03-12-87 VIRGINIA 06-30-86

IGAN 03-03-87 WASHINGTON 04-07-87
MINNESOTA 03-31-87 WEST VIRGINIA 03-26-87
MISSISSIPPI 05-29-87 WISCONSIN 04-01-87
MISSOURI 03-31-87 WYGMING 03-31-87
MONTANA 05-29-87

Every attempt has been made to secure timely updates from each state., We suggest
that you contact the Secretary of State’s office for any additional information.

Search: 2661994 LTE -

' CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER
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R

FOR: CLASS 26-MEASURING AND SCIENTIFIC APPLIANCE
OWNER: GOAL SYSTEMS INT’L INC COLUMBUS OH

STATE: OHIO

U.S. CLASS(ES): 26

REG NUMBER: 009921

STATUS: REGISTERED

DATE REGISTERED: JANUARY 21, 1983

EXP

FOR: CLASS 22~GAMES TOYS, AND SPORTING GOODS
OWNER: RICHARD H HARRIS JENKS OK

STATE: OKLAHOMA

U.S. CLASS(ES): 22

REG NUMBER: 014056

STATUS: REGISTERED

DATE REGISTERED: SEPTEMBER 23, 1975

PX

FOR: CLASS 26-MEASURING AND SCIENTIFIC APPLIANCE
OWNER: PHILA X-RAY CORP PENN FIELD DOWNS PA
STATE: PENNSYLVANIA

U.S. CLASS(ES): 26

STATUS: REGISTERED

DATE REGISTERED: APRIL 28, 1978

XPL

FOR: CLASS 1-RAW OR PARTLY PREPARED MATERIALS
OWNER: LANDMARK FARM BUR COOP ASSN COLUMBUS OH
STATE: OHIO

U.S. CLASS(ES): 1

REG NUMBER: 006265

STATUS: REGISTERED

DATE REGISTERED: MAY 05, 1980

XPLO

FOR: CLASS 9-EXPLOSIVES FIREARMS AND PROJECTILES
OWNER: J J CHARPENTIER NEW ORLEANS LA

STATE: LOUISIANA

U.S. CLASS(ES): 9

STATUS: REGISTERED

DATE REGISTERED: OCTOBER 30, 1982

X-PLO-TONE

Search 661994 LTE

FOR: AN EXPLOSION PROOF, ELECTRONIC SIGNAL GENERATOR
DESIGNED FOR USAGE IN HAZARDOUS LOCATIONS WITH
PRIMARY USES AS A FIRE ALARM EMERGENCY AND
EVACUATION SYSTEM, OPERATING IN A PRIORITY FASHION

OWNER: AUDIOSONE, INC,, MONROE, CT

STATE: CONNECTICUT

U.S. CLASS(ES): 26

REG NUMBER: 005456

STATUS: REGISTERED

DATE REGISTERED: DECEMBER 20, 1982

State Page: 1
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MCP-100 FOR: CLASS 6-CHEMICALS AND CHEMICAL COMPOSITIONS
OWNER: OWNER NOT LISTED
STATE: FLORIDA
U.S. CLASS(ES): 6
REG NUMBER: 923096
STATUS: REGISTERED
DATE REGISTERED: SEPTEMBER 25, 1980

CV 100 FOR: COMBUSTION ADDITIVE FOR LIQUID HYDROCARBON FUELS
OWNER: GLEN SHERWOOD KIRKLAND WA
STATE: WASHINGTON
U.S. CLASS(ES); 6
REG NUMBER: 008064
STATUS: REGISTERED
DATE REGISTERED: AUGUST 29, 1972

FORMULA 100 FOR: CLASS 6-CHEMICALS AND CHEMICAL COMPOSITIONS
OWNER: ALLIED ENTERPRISES INC NORFOLK VA
STATE: VIRGINIA
U.S. CLASS(ES); 6
STATUS: REGISTERED
DATE REGISTERED: MAY 24, 1978

OSDS 100 FOR: CLASS 6-CHEMICALS AND CHEMICAL COMPOSITIONS
OWNER: TAHOTE INDUSTRIES INC TAMPA FL
STATE: FLORIDA
U.S. CLASS(ES): 6
REG NUMBER: 016018
STATUS; REGISTERED
DATE REGISTERED: DECEMBER 29, 1975

GO-100 FOR: CLASS 26-MEASURING AND SCIENTIFIC APPLIANCE
OWNER: L F GAUBERT & COMPANY INC NEW ORLEANS LA
STATE: LOUISIANA
U.S. CLASS(ES): 26
STATUS: REGISTERED
DATE REGISTERED: DECEMBER 15, 1983

Search:2661994 LTE State Page: 2
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TiT Common Law Library Sources

Our trade directory sources are coded as follows for your references:

Al

A3
A4

A9

c2

Cé

Cc7

[o:]

c10
C11
Cci12
C13
C14
C15
c16
Cc17
ci18
c20
c21
c22
ca23
C24
Cc25
Cc26
c27
c28
C29
C30
C31

D18
D19
D20
E1

E3
E5
E6

£9

E10
E11
E15

£18
E20

Thomas Register of American Manufacturers
MacRae's Industrial Directary

U.S. Industrial Directory

Standard Directory of Advertisers

Thomas Grocery Register

Trade Name Dictionary

American Druggist Blue Book

Drug Topics Red Book

PDR - Physician's Desk Reference

Trademarks Listed With The Pharmaceutical Mirs. Assoc.
(PMA)

USAN and The USP Dictionary of Drug Names
American Drug Index

Physician’s Desk Reference for Radiology and Nuclear
Medicine

Physician's Desk Reference for Nonprescription Drugs
Unlisted Drugs

American Hairdresser Green Book

Veterinary Drug Index

Clinical Laboratory Reference

Drug & Cosmetic Catalog

Medical Device Register

Beauty Fashion

Physician's Desk Reference for Ophthalmology
Clinical Toxicology of Commercial Products
Modern’s Market Guide

Pharmaceutical Trade Mark Directory - IMS
Analytical Chemistry Lab Guide

Modern Veterinary Practice Red Book

The Merck Index

Drug Facts & Comparisons

Dental Products Report Annual Buyer's Guide
Health Industry Buyer's Guide

The Fragrance Foundation Reference Guide

Pets Supplies Marketing

Pet Dealer Purchasing Guide

Dental Laboratory Review Buyer's Guide

Chemical Week Buyer's Guide

CEC - Chemical Engineering Catalog (Chemicals &
Equipment)

Paint Red Book

Chemical Engineering Equipment Buyer's Guide
Pesticide Handbook - Entoma

Trademark Directory of the National Paint & Coating Assoc.
Rubber Red Book

Adhesives Red Book

The Condensed Chemical Dictionary

Farm Chemicals Handbook

Farm Supplier Directory

Metal Finishing Guidebook and Directory

Home & Garden Supply Merchandiser Green Book
Farm Store Merchandising Buyer's Guide
McCutcheon's Emulsifiers and Detergents

Pima Catalog - Pulp and Paper Mill Catalog and Engineering
Handbook

The Locksmith Ledger and Security Register

A List of Massachusetts Solar industries
International Glass/Metal Catalog

Directory of Forest Products industry

Wholesaler Product Directory - Plumbing, Heating, Air-Cond. &

Refrig. industry

Hardware Age “Who Makes It Buyer's Guide”

Building Supply Home Centers Buyer's Guide

Heating, Piping, Air Conditioning HPAC Info-dex

Product Directories of the Refractories Industry of the
United States

Fluid Power Handbook & Directory

Trade Designation of Plastics & Related Materials - Plastics
Technical Evaluation Center

A Concise Guide to Plastics

E22
E23
E24

E25
27
E28
E29

E31
E32

E34
E36
E37
E38
E40
E42
F1

F2

Fa4
F5
F6
F10

F12
F13
Fi4
F15
F16
F17
F18
F19
F20
F22
F23
G1

G2

G5

G6

G7

G7a

G10
G111
G12

G13
G15
G16
G17
G19
G20
G22

G26
G27
Ga28
G29
G30
G31
G32

G36
Ga7
G40
G41
G42
G43

Modern Plastics Encyclopedia Directory of Trade Names
Package Engineering Buyer's Guide & Directory
American Gas Assoc. Laboratory Directory of Certified
Appliances & Accessories

Packaging Machinery Directory

Hitchcock's Assembly Engineering Master Catalog
Best's Safety Directory

Sanitary Maintenance Buyers Guide

Air Conditioning, Heating & Refrigeration News Directory
Fence Industry Directory

Construction Equipment Buyer's Guide
Roofing/Siding/insulation Trade Directory
Manufactured Housing

Weilding & Fabricating Data Book

Farm & Power Equipment

Mechanical Products Catalog

Directory of Machine Tools (NMTBA)

implement & Tractor Product File

Datapro Directory/Software

Design News Electrical/Electronic Directory

ICP Software Directory

Electronic Industries Association Trade Directory
Electronic Design's Gold Book

Annotated Directory of Parts and Services for Audiovisual Equipment
Sound and Communications Blue Book

E