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. ' 

TO: W. B. COLEMAN, ~I 

FROM: T. C. DOUGLAS 

Ilion, New York 
January S, 1987 

NEW PRODUCTS. DEVELOPMENT QUARTERLY REPORT - DECEMBER 

MODEL 11-87 AUTOLOADING SHOTGUN 

Production. i_s ~_xperiencin9 a very high gallery reject rate due 
to •ooesn't Blow Baek~~malfunctions. Research testing indicates 
that the terminal: bott;.:.:velocity of. passed guns is 30-40 inches/sec. 
too slow. One hundre,d guns built with parts that •meet the process.
gages• were test'ea···on/December 23rd· with· no improvement. All . · ·· 
testing to date indjcates that the problem is in the;;~as cylinder .••. ~ 
on the barrel. · ·E~forts.,are continuing to determine the root cause 
of the proble~ •. p~~~ction is increasing all orifice&-hole sizes b_th~ 
approximately :.01'6~5ill¢be•·to increase the bolt velocity and the <O: ?~-~. 
gallery pass rat•~~·'.!(+ , .. ~arch. wn1-stest ·200 guns from the warehouse.::;.~ " 
with the dr illed*'id- ' r:i£1ces·· to ;:determine the ef fecti veneas of. tbl'li,: 

"fix". ·~·.1~~~~J"' . . . ... A/ 

SYNTHETIC LORC S!09&;+#.JIODBL 700 Ra; . 
' ' ,J i.'/"k:'i'\;: .· ' " .. ' 

Choate Macbf; ::-~"'{!'d};TooLComP.~Y has been selected to be our ·. ,, , .. 
vendor for. 1987 )l . );l,jng aevelopaent is progressing~ at, a. slow · \t 
r~te·~,. 'The· late~t;~ "oi:fpe atoc.~~amplea are expecte~"Dec.,. 22, :;,.;~,~~' · 

-and>"if -they .are>a· · · .. e, tbef•*14t-:ean. be texturech:'l\~;8.ruce Rau·'·'·~ .. ~-'.-.:.~.;·.:.:_~'1_:····.',· .. ""'._-.; .• ~ .. F::"' 
wi11:0be J:iere Jan~~~'. . ~>help,aa ""\'!•·!:decision •. 'Th~!'~turnaround - .<': .... '. 

~!;:~i~iti:E~::Mi:ii~~1~g;~0:~1=:~t~;~::t~~~:A-i'f~f~':". 
The probabilt~i'.;~£:~boate'1i~•J,~9 100 stocks by aid-January· " 

for our Field Poree :a'.ild-iWriters· .i•Jhigh. The probability of 
having grip caps, insert:·s,. and bu~·t· pads is lower since they 
have not been sampled·~yet. As a·:?fallback position, Mountain · . 
Rifle butt pads and g);lp',·caps can·;~.pe used with an interim insert. 

. ,,'. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540487 



SNIPER WEAPON SYSTEM 

Remington completed submission of a new sniper rifle system 
for the Army on November 14th. 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 Ilio~: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 que~tions. 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 •oepend" 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. 

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. 

Magazine System 

- Negotiations with Trexler were not fruitfuli he will be asked 
to quote on prototype boxes. 

- Kwik Klip variation must be designed. 
- Jim Ronkainen design works, sample of two, design needs to be 

finalized. 
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NEW CONCEPT SHOTGUN 

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

An improved c6~tinuous 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 1087. 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. 6t~ in Ilion. 

3200 Improvement 

A contract has been placed with Kolar Arms to design and build 
three wconcept gunsw based on the ~200 design. In light of the 
Parker progress as well as our meetings with Gamba, it is recommend
ed to cancel our contract with Kolar in favor of the Gamba venture • 
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ASSIGNMENTS 1987 

PROGRAM ASSIGNED 

1,.,., ,._ -P~Blt *MURPHY 
2 •. NBAll'i ·*MURPHY, MARTIN, OWENS 
3. MAG 10 *ROWLANDS, BAUMAN, POWERS 
4. NCS *POWERS, FRANZ 
5. SLUG GUN 12 GAGE *FINDLAY, DOUGLAS 
6. 7400 FUNCTIONAL *WARREN 
7. 700 MTN RIFLE SA *SMITH 
8. 7400 CARBINE 30-06 *MARTIN 
9. RYNITE LONG STOCKS *SMITH 
lO. SWS --'" *DOUGLAS, MARTIN, OWENS,SMI'l'BSON 
1'1':•~-TC- TIUlP' GUW-5· TUBES- *FINDLAY, *MURPHY, POWERS 
12. M/11 BUFFER ~*WARREN 
13. 1100 STEEL CONVBRSION;;_~l'RANZ, DOUGLAS 

· 14. 11-87 SANDSTROM . *OWENS 
15. 700 CLASSIC 35"'8ELAN·*MARTIN 
16. 1100 20,28,lr· 4iO us-·:?-•FINDLAY, DOUGLAS 
1.7. 20 GA TUBI. SPECS. · · :,;·*PORRS 

··J,;8. ALUMINUM RBCBIVBll . -·,:,:*ROWLANDS 
·19. 700 .338 S'l'K -PROBLEM._'-~*MARTIN · 

.. 2 O _. ___ RYJWE · SHORT . ST()CKS :'.: *ROWLANI>S 
'IF. iRBiift .ilii\iiit . · · *ROWLANI>S, *MURPHY 
22. CERAMIC BBL LINING . ··-~:*SMITH 
______ dtW·~uN:·: .. · '· .. ,>*KtJRPBY 

-. 24. GAMBA O/U. . ,, ........ :-;.;•COLEMAN, MURPHY 
25. 870 POLICB.SAHDSDOM.'~,.•OWBNS 
26. 870 FUNC DAHSMI'l'TAL ;:*SMITHSON 
27. MICHAELS 'l'RARSKI'l'TAL · ,--: *OWINS 
28. BLACK.· SPCll ·.!'RAHSJII'l'TAL*SMITHSON 
29. 700 GUN'-,KIT KANtW. · <.*SMITHSON c .. 

30. SINGLB ··-saOT-:saO'l'GuN·"-·':;.:•BAUllAHi WARREN 

* DENOTES TW"'LBADBi\-:: "t: .';i\~iit.~; -/;,~ ·.~/:rt <· ' 
1/27/87 
TCD. 

- -~ 

·.-..... 

.;2f'~~? )~. .• 
; ;~'.'''.'B.J~'~~~~~;;;~";'''. ,, ; : " 

"...,:..·._.;.,. 
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.-: ;_.-

.: · .. r .. 
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"CONFINE YOUR LETTER TO ONE SU8JECT ONLY"-----

TO: W. 8. COLEMAN, II 

FlOM: T. C. DOUGLAS 

l. A. Darby 
l. r. Ulak 
T. c. Dou9laa 
IL s. Murphy 
IL c. lowland• 
J. IL Snedeker 
rile 

Ilion, New York 
January 30, 1987 

NEW PlODUCTS DIVZLOPMINT MONTHLY llPOlT - JANUAltY 
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NEW !OLT ACTION ~IFL! 

Te•tin9 of •everal different de1i9n variation• of th• rocker-type 
bolt lock haa yielded negative re1ult• for all ver1ion1. A •••tin9 
was held January 16th to review the probl•••· It was decided to pursue 
a button-type bolt lock and atop work on the rocker-type bolt lock. The 
proposed de1i9n va• reviewed with Jia Button and approval v11 given to 
pursue the propo1ed de1i9n. 

Ed ovens h11 been a11i9ned to the NaAJl teaa to take over work on 
the detachable aa9a1in• boa. There are currently three de1i9n1 under 
consideration. Id ia currently reviewing all thr•• de1i9n• with th• 
intent to select the beat two for final developaent, priaary and 
back-up. 
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REMINGTON ARMS COMPANY, INC. 
INTER-DEPARTMENTAL CORRESPONDENCE 

PETERS 
~ xc: 

"CONFINE YOUR LETTER TO ONE SUBJECT ONLY"-----

TO: W. H. COLEMAN, II 

FROM: T. C. DOUGLAS 

IL A. Darby 
R. r. Ulak 
T. c. Douglas 
R. s. Murphy 
K. c. Rowlands 
J. R. Snedeker 
File 

Ilion, New York 
January 30, 1987 

NEW PRODUCTS DEVELOPMENT MONTHLY REPORT - JANUARY 

MODEL ll-87 AUTOLOADING SHOTGUN 

A Research and Production task force analysis indicated that a new 
machine for M/ll-87 gas cylinder processing, the Aqnew, was a potential 
source of problems due to an inconsistent radius for the barrel/gas 
cylinder braze joint. An additional 100 quns were built usinq qas 
cylinders with the suspect cut run off-line of the Aqnew, 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 
quns tested had a bolt velocity spread of 40 inches/ sec. Additional 
orifice testinq indicated further improvement with larqer orifices. 
Production is currently manufacturing barrels with the off-line Aqnew 
gas cylinders, larger orifices, and are applyinq a liqht coat of oil on 
the magazine tube to facilitate qun break-in. The January qallery 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. 

--· 
,, 
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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 
anticipated. 
are currently 
is contingent 

protype stock insert is oversize and heavier than 
Modifications are underway on the insert. Butt pad dies 
being fabricated. Delivery of production textured stocks 
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 agreeaents, 
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 of 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 2oz 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. In 
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. 

~andy Murphy will be in Wilmington on February 2nd to meet with 
con Huntley on the patent application and with Rick Straitman of MCD 
on the catalog. 
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·---------
QUOTATION 

Engineering• Development• Tools• Dies• Stampings 

Sub-Assemblies • Bus Supplies 
4650 Tiedeman Rood • Cleveland, Ohio 44144 

To 
Remington Arms Co., Inc. 
Ilion, NY 13357 

Attn: John Simpson 

Date August 31, 1987 

Terms 1 % 10 days-30 d11ys NET 

F.O.B. Our Pl11nt-Cleveland, Ohio 

Replying to your inquiry of ..............•.. @."'.".~.~=~.?. ..... .f.~.!~ .......................... we take pleasure in quoting as follows: 

Quantity Description 

Part Number EXP-1758 Ma~azine Box 

Total: $620.00 per M in ~5,000 piece lot 

Note: H & P will hold this price on any quantity 
of 5000 + pieces. 

Price 

Tools: $17,060.00 

Delivery: Samples 21/24 weeks after receipt of orde • 
Production 10/11 weeks after sample appro 

based ~on a 7Jpiec~llot.lf1 -J... J J__. 

__.,;;;;i-- 0( .\\v / r c _,;...--L 
a w /1f--~~~ \o ,~;-~1. 

~ rJ.tr- ,,\, 
~ ,<:£ 

I~ J._.', U 

D-----( ----
The above Quotation is subject to acceptance within 30 

days from date hereof; thereafter, prices are subject to 
chan~e without notice. accordin~ to fluctuation of market 
price~ oi m~t~dal. Q\"C'l" which we have no control. \Ve are 
no~ ':'espon~ib1L' :·nr dcbys !n d~ii\"C'i:ies <lue to strikes :::mU 
con<iitionc- beyond our control. 

Very truly yours, 

H & P DIE & STAMPING CO. 

Cly ...................................................... .. 
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QUOTATION lr ~ ......... _ 
q ~ DIE0"~' ~~:~::~•• ~~TM:~NY 

Engineering• Development• Tools· Dies• Stampings 

Sub-Ammblies • BuJ Supplies 

4650 Tiedemon Rood • Clevelond, Ohio 44144 
To 

REMIJ::GTON ARMS COMPANY 
Ilion, New York 13357 

D11te 
September 11, 1987 

Terms 1% 10 days-30 days NET 

Attn: Richard Jackson 
John Simpson 

F.O.B. Our Plant-Cleveland, Ohio 

Replying to your inquiry of.-----&-1-4-·87···--------t2-14·------------------------------we take pleasure in quoting as follows: 

Description 

Part Number D-EXP-1758 Maqazine 

50 Prototypes 
Labor at the rate of $28.00 per hour. Documentation 
of hours provided by B & P if necessary. 

outside purchases needed and made to produce the 
parts at cost paid by B & P. Actual invoices will 
be provided by a·& P, if necessary -

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. O\"er which we hnve no control. \Ve are 
!107 :respon~ib1e for dt:1urs in delin1 ries due to strikes :Jnd 
con<.iitiom beyonu our control. 

Very truly yours, 

H & P DIE & STAMPING CO. 

Cly ..•.•.•.•.....•.•.•••..•••.••........................ 
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REMINGTON ARMS COMPANY, INC. 
INTER-DEP'ARTMENTAL. CORRESP'ONDENCE 

"CONFINE YOUR LETTER TO ONE SUBJECT ONLY"-----

September 16,1987 

NBAR Specification List 

Bolt Assembly 

* Enclosed Bolt Plug 
* Lightweight Firing Pin/Faster Locktime 
* Claw Type Extractor 

Firecontrol 

* Pre-set Engagement and Overtravel 
* Weight of Pull Adjustable in Stock 
* Trigger and Sear B~ock Two Position 
* Skeletonized Housing 

Safety 

Receiver 

"Stock 

* No Connector 

* Integral Recoil Lug 
* Integral scope Mounts 
* Independent Bolt Lock 
* Detachable Magazine Box 

*.Walnut with Synthetic Bedding Block 
* Rynite. 
* Satin Finish 

·:·. 
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02:30:18 PM 

MODEL NBAR NBAR 
PART NAME Mag/spring-follower Mag. spring 
DRAWING NO. B-exp1673A B-expl760 
OUT TO QUOTE 
ORDER lST PROTOS 7/13/87 8/14/87 
VENDOR modelshop/ Haynes rnodelshop/ Haynes 
PROTOS RETURNED 
PROD QTY EST $ea 
lST TEST COMPLETE 
lST REDESIGN DONE 
ORDER 2ND PROTOS 
PROTOS RETURNED 
2ND TEST COMPLETE 
2ND REDESIGN DONE 
DESIGN TEST BEGUN 
DESIGN ACCEPTED 
DESIGN TRANSMITTED 

MODEL NBAR 
PART NAME Mag. box 
DRAWING NO. D-exp1758 
OUT TO QUOTE 8/14/87 
ORDER lST PROTOS 10/2/87 
VENDOR H&P 
PROTOS RETURNED 
PROD QTY EST $ea $0.62 
lST TEST COMPLETE 
lST REDESIGN DONE 
ORDER 2ND PROTOS 
PROTOS RETURNED 
2ND TEST COMPLETE 
2ND REDESIGN DONE 
DESIGN TEST BEGUN 
DESIGN ACCEPTED 
DESIGN TRANSMITTED 

MODEL NBAR 
PART NAME Mag. Latch Housing 
DRAWING NO. c-exp. 1762 
OUT TO QUOTE 
ORDER lST PROTOS 9/1/87 
VENDOR modelshop/ wire 
PROTOS RETURNED 
PROD QTY EST $ea 
lST TEST COMPLETE 
lST REDESIGN DONE 
ORDER 2ND PROTOS 
PROTOS RETURNED 
2ND TEST COMPLETE 
2ND REDESIGN DONE 
DESIGN TEST BEGUN 
DESIGN ACCEPTED 
DESIGN TRANSMITTED 
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NBAR 
Trig. guard 

E-expl3SO 

NBAR 
Mag. Latch 

a-exp. 1761 

9/1/87 
model shop 

9/10/87 

02-0CT-1987 

NBAR 
Mag. follower 

C-93701 

8/26/87 
rnodelshop/ wire 

NBAR 
Mag. release 

B-exp1759 

8/13/87 
model· shop 

NBAR 
Latch Release 
a-exp. 1763 

9/1/87 
model shop 

9/14/87 

R2540538 
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REMINGTON ARMS COMPANY, INC. 
INTIE .. -OIEPA .. TMIENTAL. COA,.IES~NOENCE 

xc: R. A. Darby 
R. F. Ulak 

"CONFINE YOUR LETTER TO ONE SUBJECT ONLY" ____ _ J. F. Winske 
T. C. Douglas 
J. R. Snedeker 
File 

TO: 

FROM: 

W. H. COLEMAN, II 

T. C. DOUGLAS ~ 

Ilion, New York 
November 18, 1987 

NEW PRODUCTS DEVELOPMENT MONTHLY REPORT - NOVEMBER 

SYNTHETIC LONG STOC~ - 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. 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. 
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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 
~he stock blanks and send them to Delgrego for f iniah 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 fu-nctional 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 .001w 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, 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 
KINZER V. REMINGTON R2540541 



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 1871111) 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 ~ecessary for the next phase 
of testin9 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 hav• 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 o. 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 lQ 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. 
Lonoke 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. Ilion will have five more 
completed rifles awaiting shipment of pilot run ammunition for Design 
Acceptance Testing. 
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TO: W. H. COLEMAN, II 

FROM: T. C. DOUGLAS 

xc: R. A. Darby 
R. F. Ulak 
J. F. Winske 
T. c. Douglas 
J. R. Snedeker 
File 

Ilion, New York 
November 18, 1987 

NEW PRODUCTS DEVELOPMENT MONTHLY REPORT - NOVEMBER 

SYNTHETIC LONG STOCK - MODEL 700 RS 

Due to extra work required to keep the Grey stocks clean durin9 
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. 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 throu9h 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 te~ting 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. 
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PARKER 

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

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

SP-10 MAGNUM 

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

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

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

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

The change in scope of the program necessitated by the need 
for a new fire control and non-interchangeability concerns, SWS 
efforts, 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 s~ould sta~t late 4Q 1987 for,1988 
introduction. ~"7~'S /-lr71) ((~<!,c:o_ 'P.-'D H;Jc,:'<::. e.,;_(.../, 
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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 

\~''li'r;4 Fabrication of prototype parts necessary for the next phase 
""~~ \~f testing is on hold in the Model Shop and the N/C area pending \;Y,\ ~J~~>mpletion of parts for the SP-10 Magnum program. Parts to be 
r\Jf.( :t\~roduced by an outside vendor have been sent to vendors to 
\:y·~.Jlrprovide those prototype parts. 

, Uf Testing of a patented new technology rifle barrel is currently 
~Vf underway in a joint program with Remington and D. c. Brennan Firearms, 
U' 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 lQ 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. 
Lonoke is providing Ilion with chamber drawings and reamers. Ilion 
will then provide Lonoke with three pressure barrels and one com~leted 
firearm for their ammunition development. Ilion will have five more 
completed rifles awaiting shipment of pilot run ammunition for Design 
Acceptance Testing. 
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To: 

From: 

~mingtone 
~ 

. . 
- - ·--·- .. -· ~ -----·- - ---

REMINGTON ARMS COMPANY, INC. 
SPORTING ARMS-AMMUNITION-TARGETS-TRAPS 

ILICN.NEW YORK 13357 
TELEPHONE 13151 89•-9961 

Roy Bernard 
Connecticut Spring Co. 
Farmington, conn. 

Dick Jackson 
R&D 
Remington Arms Co. 
Ilion, N.Y. 13357 

v 

19 November 1987 

"'1q10 
(< 1 

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 

look 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. 

I'll give you a telephone call on Friday 11/20/87 to 

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

Thanks for your time, 
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REMINGTON ARMS COMPANY, INC. 
SPORTING ARMS-AMMUNITION -TARGETS-TRAi:>S 

ILICN,NEW YORK 13317 
TELEPHONE 13151 89•-'961 

24 November 1987 

To: Mr. Ron Stevens 

From: 

H&P Die and Stamping Company 
4650 Tiedeman Road 
Cleveland, Ohio 44144 

Dick Jackson 
R&D 
Remington Arms co. 

As we discussed by telephone on Friday Nov. 20, I am 

enclosing two copies of Remington's NBAR magazine box drawing D-EXP.1758-A. 

This drawing supersedes D-EXP.1758 in reference to LRI 145394. 

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. 
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"CONFINE YOUR LETTER TO ONE SUBJECT ONLY" 
H. c. Munson File 

CONFIDENTIAL Ilion, New York 
December 20, 1987 

TO: W. H. COLEMAN, II 

FROM: T. C. DOUGLAS ~f) 

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. 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 
was contacted by Skip on December 22nd. The drawing of the stock 
changes is being shipped overnight air to the vendor. 

SNIPER WEAPON SYSTEM - Jim Snedeker 

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

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

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

PARKER - Randy Murphy 

Program efforts are primarily being directed towards the 
production of a non-functioning "show sample" for the Shot Show in 
mid-January. Due to difficulties in brazing the barrel assembly, 
the metalwork will not be delivered to the engraver on December 21, 
putting us several days behind schedule. 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 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 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 
nece~sary choke constrictions, using steel BB's as the benchmark 
ammunition. 

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

MODEL 700 CLASSIC .35 WHELAN - Fred 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 o. 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 lQ 1988. The use of the Pilger 
process for the Parker program was dropped upon recommendation of our 
materials consultant, Fred Schmidt. 
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CONFIDENTIAL 

MODEL 700 CLASSIC • 30'0 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. Ilion 
will then provide Lonoke with three pressure barrels and one completed 
firearm for their ammunition development. Ilion will have five more 
completed rifles awaiting shipment of pilot run ammunition for Design 
Acceptance Testing. It is anticipated that the ammunition will be 
available in April, 1988. 

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

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

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

NEW CONCEPT SHOTGUN (See following page) 
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CONFIDENTIAL 

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

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

REQUIREMENTS 

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

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

Must operate all commercially available 12 gauge ammunition 
reliably. 

Manual operation to be smoother than the M/11-87. 

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

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

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

Safely contain excessive chamber pressure (Level TBD). 

Primary efforts are being directed towards an inertia operated 
action system. This means that the action is driven by energy from 
mechanical systems versus using gas pressure. This energy comes from 
a mass/spring system using recoil as the initiating force. This type 
of system eliminates tight tolerances, critical gas sealing components, 
fouling problems, and minimizes ammunition sensitivity. Preliminary 
evaluations of the Benelli and the Browning A-500 inertia systems 
indicate that their performance is marginal on the low end·of the 
ammunition spectrum. Our computer simulation also indicates that a "pure" 
inertia design would be maxginal 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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NEW PRODUCTS DEVELOPMENT MONTHLY REPORT - DECEMBER 

SYNTHETIC LONG $TOCK - 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. In addition, it was decided to add a 
barrel bedding point in the fore end to eliminate the problem with 
the bar~el 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 ta be controlled to consistently attain 
the = 4 ounce specification required by the government. 
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CONFIDENTIAL 

PARKER - Randy ~urphy 

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 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 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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CONFIDENTIAL 

MODEL 700 CLASSIC .35 WHELAN - Fred Martin 

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

MODEL 700 MOUNTAIN RIFLE CALIBER ADDITIONS - Skip Smith 

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

NEW BOLT ACTION RIFLE - Fred Martin and Dick Jackson 

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

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

• 
SHOTGUN BARREL AUTOMATION - Andy Baszczuk 

Four additional M/11-87 Pilger barrels cold formed from AISI 
4130 welded steel tubing underwent ultimate strength testi~g 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 lQ 1988. The use of the Pilger 
process for the Parker program was dropped upon recommendation of our 
materials consultant, Fred Schmidt. 
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CONFIDENTIAL 

MODEL 700 CLASSIC .300 WEATHERBY MAGNUM - Fred Martin 

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

Lonoke is providing Ilion with chamber drawings and reamers. Ilion 
will then provide Lonoke with three pressure barrels and one completed 
firearm for their ammunition development. Ilion 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 pr·ovide a retrofit barrel and choke tube system 
for owners of M/1100 12 Gauge Magnum firearms. The gas orifice hole 
is optimized for proper functioning of currently available 2 3/4" and 
3" magnum steel ammunition. The choke tube system will handle the 
larger steel shot sizes without deformation, and the choke constrictions 
are being developed using 2 3/4" Magnum 2's as the benchmark ammunition. 

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

NEW CONCEPT SHOTGUN (See following page) 
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CONFIDENTIAL 

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

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

REQUIREMENTS 

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

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

Must operate all commercially available 12 gauge ammunition 
reliably. 

Manual operation to be smoother than the M/11-87. 

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

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

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

Safely contain excessive chamber pressure (Level TBD). 

Primary efforts are being directed towards an inertia operated 
action system. This means that the action is driven by energy from 
mechanical systems versus using gas pressure. This energy comes from 
a mass/spring system using recoil as the initiating force. This type 
of system eliminates tight tolerances, critical gas sealing components, 
fouling problems, and minimizes ammunition sensitivity. Preliminary 
evaluations of the Benelli and the Browning A-500 inertia systems 
indicate that their performance is marginal on the low end.of the 
ammunition spectrum. our computer simulation als9 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 
- J:,<.tf'-.~lltlJ Ll/"f~tl U.,-eN'Tlf?I.) 

-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 FULLJ?~A~£' 
-STRAIGHT OR MONTE CARLO STOCK 
-2 3/4 TARGET MARKED ON BARREL (3 IN ACTUAL CHAMBER) 

-=-•a• ,, 
-R H SPECS ONLY, EXCEPT B&&R G'YH ltS: Jim> LH ;i_g 
-26,28,30 INV. R. BARREL 
-REMCHOKES (t'fu.L1 $.C., ,•~.Ob) 

"" - 11""'"'"'- <JAIJ..Y ~-n/ h'..tJ1jll z;:.:-Hi DEER GUN #NS 7 RIP!iZ SlliiA'PS wn,..._ 
HHS I I ila:l:llB 

-11IBH 61a9SS 11998 Z 111Uil 
=19blcCft V!MIIUE'HB lt!COIL 'PDP 
.. Mc BMI' GM 
-RO: WHt TE LINS H.+.GDS 
-Ne settefafa CH :11e1n 'JHlt OR DRB&Sil adtT> 

i: Ill ! Ii IFRS 

-SPECIAL PURPOSE MAGNUM 
-R H ONLY 
-26,30 IN BARRELS W/REMCHOKES 
-21 IN DEER GUN W/RIFLE SIGHTS ~II O,JL'{ 
-COSMETICS SAME AS CURRENT SP EXCEPT ROLL MARK 

-POLICE 
-26,30 IN V R BARREL W/REMCHOKES 
-21 IN RIFLE SIGHT/SLUG BARREL ~~ OVLV 
-ROLL MARK M/11-87 POLICE 

L.. fl 
-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/ll-87 BARREL , 26 IN OR LONGER WILL MAKE IT 
COMPLETELY PRESSURE COMPENSATING. 

-20 GA. CHOKE TUBES 

-M/700 GUN KIT 
-AOL ACTION 

-270, 30-06, 243, 308, 
-AOL MAGNUM ACTION 

-7MM REM MAG 
-IRON SIGHTS 
-SWIVEL STUDS [NOT INSTALLED] 
-AOL BUTT PLATE 
-SPECIAL OWNERS MANUAL, INCLUDING CHECKERING TEMPLATES 

-M/7 rs 
-7MM-08, 308 
-FIBERGLASS STOCK [REINFORCED WITH KEVLAR) SOURCED FROM BROWN 
-IRON SIGHTS 
-GRAY AND GRAY CAMO STOCK 

-M/700 FS 
-AOL 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 CBEEKPIECE 
-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 !JllfRIH - !fSI 11, ne (("'1ft/..lv11'/J 
-ONE REMCHOKE - MOD ONLY WITH WRENCH 
-V. R. BARREL 
-METALWORK GRIT BLASTED AND BLACK OXIDED 
-SPORTSMAN l2P WOOD 
-BLACK, CLAY-FILLED RECOIL PAD 
-REPLACES 12P 

-M/700 POLICE 
-223, 308 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540563 



-LOW GLOSS OIL FINISH 
-PAltK!RIZED METAL FINISH 
-BLACK BOLT AND FOLLOWER 
-NO CHECKERING OR WHITE LINE SPACERS 
-BLACK BUTT PAD 
-BDL KNURLED BOLT HANDLE 
-ADL ACTION W/FLOOR PLATE 
-MONTE CARLO STOCK W/CHEEKPIECE 

-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 FULL (wAµt~?) 
-SATIN FINISH 
-CUT CHECKERING 
-TARGET SIGHTS 
-COMP TRAP WOOD e ~~o~ 
-MARKED 2 3/4 IN (3 IN ACTUAL CHAMBER] 

• 
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REMiNGTON ARMS COMPANY, INC. 

xc: R.A. Darby 
R.F. Ulak 

"CONFINE YOUR LmER TO ONE SUBJECT ONLY"-----

January 7, 1987 

TO: M CO.BURN 

FROM: WH COLEMAN, 

Ouarterly R ' D Division Report 

January, 1987 

RBMIRGTON 

Ryni te ® 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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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 quanti~ative 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 aoo 
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 SM rounds without going out 
of specification on accuracy and lOM 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.SM 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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2.Ir. 2d::-a=d Sion!:o~:icz 

?..em:!.~1cto:n ilI"~·~s GonJc.~r, Inc. 
ProG.:..ct Service 
Ilion, :Tmr Yor~-c 13357 

:Dc<J.r :~. Sic~:cuicz, 

HERBERT J. BEIL. M.D. 

658 WEST MARKET STREET 

LIMA. OHIO 45801 

PHONE 229·0816 

February 24, 1987 

..!'i.s 1m discussed the ot'.'lcr C..c-:1 on the tele:)J.1one, I m·m a 2eni:cgton :Iodel 700 
LII 7 l'J..r.i i:acnuo (ITo. 36532467). This ims purc:!:1ased 9/27 /84. The initial 
::;:iroblcm uit21 the ~rec::1on uc.s an unreliable e:ctre.ctor. The 1rea:;_Jon 1'ff.s sent in 
e .. 11d tl1i s tc:;.::en c~e of adeq_ ua tcly. 

I:Ic:·:evcr, I have rc:iuincC:. un!:Q.p:;i;;r 1·ri th tho 1reapon, i:n that the ool t :rill not 
rcn~in i:n the do:m and locl:ed :;:o:Ji tion when the safety is on. I used the 
G"".ln to hunt in rucccd co;,.;,ntry c:.nd cc.rried the i;un uitb. a sling on ray back. 
On sever:::.l ocoas:!.ons, the bolt hn.."'ldle l!OUld o::_:ien up and the round •·rould fall 
out of tho cha::tbcr and be lost. I had to im~rovise to avoid this by ~utti~g a 
ru.bi.;erband aroi.;.nd the t::-ig.;cr guc.rd onto the bolt he..r.dle. Tnis :rorks ;;ell in 
warmer •:ecther, but in sub-freezing is q_ui te i:nad0qua.tc. 

Ji.s we discusseC:., a !:!Odification is nol'r possible to remedy this a.rni rastore 
the cction to a bolt loc~~o:;n e.nd secure position ·uhon tho s<:J.f'oty is on. I 
lrould ldnc.ly rcquo:::t that this bolt oc modified accordin,;ly and. 1:ill be send
ing the rifl£d~ction shortly by U?S. 

'i'lmnk you for your ld.:::d attention. 

r~: 
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REMINGTON ARMS COMPANY, INC. 
INTER-DEPARTMENTAL C:ORRESPONOENCE 

xc: 

"CONFINE YOUR LETTER TO ONE SUBJECT ONLY" -----

TO: W. H. COLEMAN, II 

FROM: 'l'. C. DOUGLAS~ 

R. A. Darby 
R. F. Ulak 
T. c. Douglas 

'R• s. Hurpby 
K. c. Rowlands 
J. R. Snedeker 
File 

Ilion, New York 
February 25, 1987 

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 
guns. The guns, with three rounds in the magazine, were exposed to 
twenty degree conditions .for three hours. ~ach 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 
simul~ted •hunting coat• condition.for three hours. All twenty guns 
fired.thei.r ·.twenty-fi·ve rounds each with no power related problems • 

. PrC;d'!lction haa':coapleted·~'desi9n and build of a bolt velocity 
device.to: record new gun bolt velocity during qallery testing. The 
device haisbeen·c:alibrated·:to the Research bolt velocity.device and . 

· ·ia··•:current'ly in use· by Production. · All new guns aust pass the gallery . 
··· ·'·.: functioft.'tests andpaas··a miniaua:.bolt velocity of ·107·inchea/aecond 

- ~ . · · , with each of·· therthree ·9allery.-li9ht.loads fired •. With an average · 
·-:;,: · break.;.;in:of ·approximately· 20 inchea/aecond within the firat box o~ 

<. shella.flredr;··thla ·:•hould.en•ure··that· all. g1ina·•ahipped will meet the 
deaiqn' apeclficatlons of 14'0 ;± '20· inchea/aecond bolt velocity after 

.. 
!-

break-in. .· · · 

·. ' 
'• 

. -:;_ .. . ~;-'·:·. -· 

----~------·.---· 

.·:-. ·. 
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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 th~ 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 5th. 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 waa held on February 5th to review the direction of 
the NCS program. Tom Powers will be the program leader while Ken 
Rowlands i• 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 preiiminary lay-out work for an inertia 
operating system has begun. 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 as the primary system with 
a debris-proof gas operated system as a back-up system. 
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SYNTHETIC SHORT STOCK AND FORE END 

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

MAG 10 PROGRAM 

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

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

The agreement for purchase of the Ithaca MAG 10 has been signed~ 
Remington personnel went to Ithaca February 24th-26th to bring back 
the Ithaca assets • 
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REMINGTON ARMS COMPANY, INC. 
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xc: R. A. Darby 
R. F. Ulak 

"CONFINE YOUR LETTER TO ONE SUBJECT ONLY"----- T. c. Douglas 
J. R. Snedeker 
rile 

TO: W. H. COLEMAN, II 

FROM: T, C. DOUGLAS 

Ilion, New York 
March 24, 1987 

NEW PRODUCTS DEVELOPMENT MONTHLY REPORT - MARCH 

MODEL 11-67 AUTOLOADING SHOTGUN 

On March 19th, a 16 9un 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 O, l, 2 •• 12 
malfunctions during the field test. 

0 xx 7 Malfunctions by Shooter: 
l xxxx 8 xx 
2 x 9 x Shooter t Malfunctions 
3 x 10 l 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: 

l. The "worst case" ammunition type was used. 
2. The ammunition was shot on a 30 degree r day. 
3. The guns and ammunition were both cold (overnight storage). 
4. Shooters 3 and 4 have very "light shoulders" and had 83% 

of the malfunctions. 
5. The reject rate dropped significantly on the four worst 

guns after "break-in". 
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NEW CONCEPT SHOTGUN 

The computer simulation program for modeling 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. Prototype work on the Winchester 
retrofit will begin the last week in March. 

A proposed gas-operated recoil reduction $ystem 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 9ua9e 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 
o 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 
O 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 rull 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 1st. 

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 9uage drawin9s. 
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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 gllns. 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 guns. 

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 Ml2 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. 
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~ODUCTS DEPARTMElfT 

FINISBES 

LAMINATION COATING OF AUTOMOTIVE BODY PLASTICS •••••••••••••• 9 

In cooperation with G.M. Research and Aver/ Intarnational 
a prototype plastic quarter panel for the Pontiac Fiero 
was produced in a red c:olol" 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 encouraqing for G.M. to initiate on-car 
proving ground tests. 

PLASMA TREATMENT OF PLASTIC SURFACES •••••••••••••••••••••••• 10 

Adhesion of coatings to thermoplastic olef ins 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, determininq the commercial 
feasibility of this approach. 

AUTOMOTIVE CATIONIC ELECTROPRIMER ••••••••••••••••••••••••••• 10 

Attempts to develop and commercialize a cathodic 
electroprimer based on technoloqy 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 •rc1cLE• technology, samples of 
which are being obtained for further characterization. 

COIDR ST.ANDAR.DS AUDIT • •••••••••••••••••••••••••••••••••••••• 12 

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 PROCESSING •••••••••••••••••••••••••••••••••• 12 

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 durinq the 
next quarter. 

REFINISH HIGH SOLIDS IMRON9 BASECOAT/CLEARCOAT •••••••••••••• 13 

Encouraqing field test results are being obtained with 
newly developed basecoat, clear, and tints in an EPA 
conforminq high solids lraron• 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 •••••••••••••••••••••••••••••••••• 13 

Initial commercialization of Cronar9 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.SMM 
ATOI during 1987. 

REFINISH CENTAR.r• ••••••••••••••••••••••••• -. • • • • • • • • • • • • • • • • • 13 

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 ••••••••••••••••••••••• 14 

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

DYNAMIC MIXING MACHINE COLOR MANAGEMENT ••••••••••••••••••••• 15 

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

statistical quality control in the manufacture of 
Refinish paint is being implemented based on QFACS, a 
computerized data base 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 throuqh prevention activities. 

REFINISH FIELD COIDR TECHNOIDGY ••••••••••••••••••••••••••••• 16 

Computer qenerated tinting instructions, desiqnated 
•spectrum Shadinq Tips•, are beinq 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 improvinq field color service 
for our customers by maintaining our color leadership 
capability. 

ISOCYANATE-FREE HIGH PERFORMANCE COATING FOR MAIHTEBANCE 
FIHISllES •••••••••••••••••••••••••••••••••••••••••••••••••••• l 7 

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 PRQDUC'l'S QEPAR'J'MENT 

SPECIALTY PRQPUC'l'S AHD SEBVXCES 

DYMETROL• llEC!_IAHICAL CABLE •••••••••••••••••••••••••••••••••• 18 

A 3 mm round Dymetrol 9 Mechanical Ori ve 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 larqe 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) •••••••••••••••••••••••• 18 

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 aqueous developable Riston•. Positive 
feedback was received on the 2M pounds shipped to Towanda 
for evaluation. Tbe next step is to product lOOM pounds 
in the second quarter to retain this lMM pound 
opportunity. 

METHYL METHACRYLATE llANOFACTCRE - SPENT ACID RECYCLE •••••••• 18 

A $175M R&D project, with a 58% net operating return, has 
been authorized to implement spent sulfuric recycle for 
plant testinq. The return is based on fuel savings from 
not burning the recycled acid. In 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. SMM. Equipment is being 
installed in the 2Ql987 maintenance shut-down period. 

IDCITE9 XL PRODUCTIVITY/CAPACITY INCREASE ••••••••••••••••••• 19 

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 •••••••••••••• 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. Initial 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. 

CORI.AN9 CR,ACJCING. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •••••••••••••• 2 0 

The most serious remaining Corian• quality issue is 
crackinq of sheet materials. Implementation of an 
improvement in cracking resistance, demonstrated last 
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 proqram to be 
reactivated with an additional larqe plant trial 
scheduled for the second quarter. 

CORI.AN9 SIERRA PRODUCT/PROCESS DEVELOPMENT •••••••••••••••••• 21 

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

SILVERSTONE9 SUPRA DARK PEWTER •• o••••••••••••••••••••••••••• 22 

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

HIGH EFFICIENCY COAT:IHG TECHNOLOGY FOR SILVERSTOHE9 ••••••••• 23 

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

SPQRTIHG GQQDS. EXPLOS:rvES MD EMGIHEEBED PRQDUCTS 

SPORTING GOODS 

NEW FISHLINE QUALITY CONTROL TEST ••••••••••••••••••••••••••• 23 

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 
SOM pounds of inventory and plant production representing 
$3.SMM 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 ••••••••••••••••• 23 

Ryni te• 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 PBOPUC'fS 

VESPEL• •••••••••••••••••••••••••••••••••• -· • • • • • • • • • • • • • • • • • • 2 4 

As a result of the commercial success of Vespel• ST, 
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ABSTRACTS 

solid phase imidization technoloqy 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 seqmer.t of Vespal• parts business with 
sales of $5-6MM/year. 

RA.IREZ• ••••••••••••••••••••••••••••••••••••••••••••••••••••• 24 

As a result of further investiqation of free radical cure 
of functional curesites, the ability to radiation cure 
certain Kalrez• compositions without usinq 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. 

EXfIPSIVE fRODUC'l'S· 

FASTORQ• BOLT SCAiaE:-'UP •••••••••••••••••••••••••••••••••••••• 2 5 

A successful large scale field test with Fastorq9 resin 
anchored bolts as a coal mine roof support system has 
resulted in approval from the Mine Safety and Heal th 
Administration. Subject to local district approvals, the 
1987 sales forecast for Fastorq9 is $900M. Full quantity 
production is now scheduled to beqin in May. 

DEPARTMEHTAL ANALYTICAL AND fHYSICAL TBSTIHG 

COMPOSITIONAL ASSURANCE TESTING SYSTEM •••••••••••••••••••••• 26 

The "CATS" system is starting to produce the 
manufacturi'ng cost savings for which it was developed. 
During the last quarter, six domestic finishes plants 
recorded savings cf $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 
SPEcrR.OSCOPY •••••••••••• ~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 6 

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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ABSTRACTS 

macromonomers with molecular weiqhts 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 holds 
promise for characterization of new families of 
macromonomers. 

DEPARTMENTAL STATEGIC RESEARCH 

GTP PREPARED STAR POLYMERS IN FOAMS •••••••• o••••••·~········27 

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, makinq 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 beinq 
sought. 

POLY GLYCIDYL METHACRYLATE •••••••••••••••••••••••••••••••••• 2 7 

Samples of a very low molecular weiqht 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 triqlycidyl 
isocyanurate in the powder coating and adhesives market. 

GTP-PMMA/MICROGEL FOIL TOPCOAT •••••••••••••••••••••••••••••• 28 

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

GTP PIGMENT DI,.SPERSANTS FOR AUTOMOTIVE ENAMEIS • • • • • • • • • • • • • • 2 8 

GTP piqment dispersants are particularly effective in red 
and blue organic piqments, allowing for higher piqment 
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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ABSTRACTS 

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 Piqments Department is still in progess. 
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AUTOMOTIVE fRODUCTS DEPARTMENT 

FINISHES 

LAMINATION CQATING OP AUTQMOTIVE BODY PLASTICS 

Consistent with their qoal to compete more cost 
effectively with foreiqn 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 JM are working to9ether on a 
•decal• transfer process: and we have a cooperative program 
underway with Tharmark, 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 using the Thermark 
process. 

The Thermark process .is';'comprised of reverse roll coat 
application to a 2 mil polyester 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 film is then removed and ~he 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 quarter panels to 
production size equipment. From a part integrity standpoint, 
parts made with •sexloy• c nylon showed poor adhesion of the 
injection clad to the face sheet. Additionally, the 'Bexley• 
C face sheet detracted from coatinq 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 "Bexley C" system, we conducted 
our next trials in February with ABS only. Results were 
greatly improved using 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 visual appearance characteristics were at minimum 
acceptable commercial levels, the more objective DOI and gloss 
measurements were not acceptable and need upgrading. In spite 
of these shortcomings, CPC personnel were sufficiently 
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encouraqed by the results to recommend on-car G.M. proving 
ground evaluation which has recently been initiated. 

Efforts in the coming period will continue at furthering 
technical understanding and evaluatinq 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 moldinq technique. Appropriate patents 
are being prepared. 

FI..ASMA TREATMENT OF PI.ASTIC SURfACES 

We are investigating plasma treatment of plastic 
surfaces, pril4arily to improve adhesion of coatings. In 
general, plasma cleans the surface of contaminants, removes 
static charges and generates surf ace polarity that enhances 
adhesion. Using a radio frequency generated Oxyqen plasma, we 
treated a number of thermoplastic olefins, •Bexley" plastics 
and other plastics. In all eases, 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 equ~pment. In this, we are coordinating our 
efforts with those of Textile Fibers Department and 
Polymer Products Department who are also active in 
plasma technology. 

AUTOMOTVJE CATIONIC EI.EC'l'ROPRIMER 

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 technoloqy, simultaneously working with their SWE-5244 
system and modified SWE-5260 system (current Hoechst 
offering). The SWE-5244 system was originally desiqned 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 utilizinq the SWE-5244 
technology in a number of programs with G.M. in order to keep 
customer interest alive. These progra~s include a small parts 
usage demonstration at E-Coat Industries and a hiqh build 
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 par.ticipation. 

We have found that the low build tank fill 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 piqment 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 questioninq 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 Proving 
Grounds test which will occur in mid-April. 

Because the SWE-5244 system has insufficient surface 
smoothness to be used as a body quality electroprimer, Hoechst 
has been explorinq 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 properties achievable within the 
SWE-5260 chemistry by June 1st. It is our opinion however 
that the likelihood of Hoechst being able to further improve 
their technology to be equivalent to ED-3150A is low. we have 
thus reopened our dialog with ICI relative to their ICICLE 
electrocoat technology and will be sampled in the next few 
weeks. 
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COLQR STANDARDS AUPIT 

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

Previous studieG have shown that color and film build 
tend to drift during a multiple day production run. During 
tile run, multiple groups of larqe sheets are produced prior to 
the out-of-tolerance condition being detected. This automated 
moni torinq system will minimize poor color performance and 
increase panel yields by anticipatinq, while the process is 
still in control, that process chanqes must be made. 

The auditinq 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 $SOM/year, primarily in reduced 
material costs. This technoloqy will also assist the Business 
in negotiating with G.M., Ford, etc. to become their sole 
producer of standard panels. 

PQLXESTEB BESIN PRQCESSil!G 

We have been working to develop low cost, hiqh quality 
processesfor the manufacture of low molecular weight 
hydroxylated polyester resins. The total proqram 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 beinq produced by 
the wsolvent/Waterw process developed through this proqram. 

In the last quarter there have been two successful 
alignments of polyester resins in the Fort Madison Reactor in 
which qlycol 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 existinq J-plate scrubber is replaced with a 6-plate 
column in the next quarter. we hope to eliminate qlycol loss 
altoqether. 

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

BEFINISH HIGH SOL!DS •I'MRQN• BASECQAT/Ct.EARCQAT 

A High Solids •rmronir 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 hiqher solids and with 
new piqments to extend color capability. The clearcoat has a 
Volatile orqanic Content of J.S (pounds/gallon). The combined 
new Tints, Basecoat and new Clear are performinq quite well in 
the field testing. Appearance, application and physical film 
properties are equal to or superior to our traditional low 
solids •1mronir system. The program is intended to protect 
$50MM/year sales and $7MM/year ATOI. 

BEFINISH - •CRQNAR• PROGRAM 

Early field reports indicate that the ircronarir 
commercialization has been successful to date based on the 
feedback from the sixty Refinish Jobbers to whom the product 
mix has been released. The staqed commercialization will 
continue. Several property improvements to the ircronar• 
system have been made over the past Quarter. Appearance and 
repairability of the Single stage system have been upqraded 
permittinq 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. wcronarw is expected to add $3.SMM 
ATOI during 1987. 

REFINISH •CEHTABI• 

For many years, ircentariw has been, by far, the largest 
single volume topcoat 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 
wcentariw 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 liqht stabilizers. Thus, use of these products 
with •centari• not only costs us loss of sales, but also 
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undermine •centari 1 s• quality 
non-durable topcoats. 

reputation by producinq 

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 
qrade of isocyanate with different sol vents, and had no 
stabilizers, but had the •ou Pont• label. 

A more difficult problem to analyze is the case of aged 
•centari' topcoat on automobiles. We have now analyzed paint 
from a complaint hood purported to be •centari• with OU Pont 
activator that had severely faded and checked in about one 
year. Scrapinqs of the film showed that it contained 
activator, but did not contain the liqht stabilizers we 
incorporate and could not have been the product claimed to be 
used by the customer. 

Marketinq will utilize these results directly with the 
clients involved and also to let our customers in qeneral know 
that we can determine whether •centari • recommendations are 
being followed. 

NON-ISOCYANATE CLEABCQAT FQR BEFINISH 

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, 
hiqher solids and improved initial and retained appearance. 
The •cronar• Refinish system is expected to qenerate $14 MM in 
annualized sales by the end of 1987 at an ATOI of Jot. 

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: 

l. Catalyst 

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 qreatly reduced 
compared to the all Dabco system. Expanded 
evaluation is planned. 

2. Additives 

Studies are also proqressinq to assess the effects 
of various additives to accomplish our qoal. These 
include carbodiimides, acrylic polyols, acrylic 
polyacids and polyesterurethanes. The acrylic 
polyols - Setalux Cll52 from Synthese and Macrynal 
SMSlON from Hoechst - produced films in the 
laboratory 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 bequn to assess efficiency of hiqher 
solids polyols. 

PYNAM!C MIXING MACHINE COLOR KANAGEMBNT 

Maintaininq and improvinq the Mixinq Machine Systems 
requires obsoletinq 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. 

ourinq 1987, we anticipate that over 3,000 color formulas 
will be reformulated as part of the Mixinq Machine Color 
Management proqram. Most of these reformulations are caused 
by a pi9111ent unavailability issue which affects an existing 
Tint. Computerized instrumental color technoloqy 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. 

OUALITX CONTBOL OF REFINISH PROQUC'I'S 

Statistical Quality Control in the manufacture of 
Refinish paint is 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: 

l. 

2. 

J. 

4. 

5. 

6. 

7. 

Variance of product properties •on-load• versus aim. 

Formula variance •on-load•. 

Nwnber of bntch adjustments to obtain an •okay•. 

Weight percent of the b~tch adjustments required for 
•ok.ay•. 

variance of properties versus aim at 'Che •okay•. 

Yield loss as a percent of the batch • 

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 limits and a value of o 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 savinqs of $400M. 
Implementation of this analytical system is occurring within 
various Refinish operatinq teams. This new tool greatly 
enhances our capabilities to reduce failure costs by allowing 
properly targeted prevention activities. 

BEFINISH FIELD COLQR TECBNOIPGY 

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 as,i;ist the customer by adapting our instrumental 
color technology to field requirements. 

•spectrum 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. 

ISOCXANATE-fREE HIGH PERFORIU\NCE COATING FQR MAINTENANCE 
FINISHES 

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 like to replace 
•1mron• with a coating that does not require the use of 
isocyanates. The acrylic anhydride/epoxy ambient cure 
chemistry is being evaluated as a potential •1mron" 
replacement. 

Maintenance Finishes' end-use requirements are more 
demanding than those of Automotive and Refinish. In addition 
to the need to perform as well as •1mron• 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 •1mron•. 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 PRQDUCTS DEPARTMENT 

SPECIALTY PRQOUCTS AND SEBYJ:CES 

DYMETRQL• MECHANICAL CABLE 

Since the introduction of Dymetrol• Mechanical Drive Tape 
in 1979 there has been substantial customer interest in a 
round polymeri~ product to replace steel cable. 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 oymetro1• tape. An opportunity plan has 
been written that targets specific accounts and we expect 
positive feedback from customer testinq ·in a power antenna 
drive application soon. We could make up to lMM ft/year of 
cable in our semiworks equipment. Beyond that, new 
manufacturing equipment will be required. 

LQW ETBYL ACRYLATE EP-2540 CEP-26271 

Electronic Products Department is commercializing an 
extruded version of their aqueous developable Riston•. In 
this process the level of residual ethyl acrylate monomer in 
EP-2540, used in their solution casting process, is 
unacceptable. A concept for a process modification, suqqested 
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 is 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 lMM pound opportunity is a lOOM pound campaign 
scheduled for 2Q'S7. 

METHYL METHACRYIATE MANYFAC'l'URE - SPENT ACID RECYCLE 

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.SMM. 
Equipment is beinq installed in the March/April, 1987 
Maintenance shut-down. 

•rbe 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 orqanics, from the 
esterification step to the amidation step to just compensate 
for the water now ad~ed for normal acid strenqth control. The 
extra acid value of this recycle, which will be 6t of the 
virgin acid feed, will initially be used 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 savinqs. 

The plant is expected to operate at maximum capacity in 
1987 and the extra acid value can be used to increase plant 
capacity by providinq additional acid at a constant ratio. At 
6t recycle, an additional lSMM lb/yr of MMA can be produced. 
Technoloqy is being developed to recycle 15t or more spent acid, 
with proportional capacity benefits. 

WCITE! XL PRODUCTXVITY/CAPACITY IHCBEASE 

Sales on Lucite• XL acrylic sheetinq for the saniware 
market are expected to qrow rapidly from the current SMM 
pounds per year to greater than lOMM 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 40t 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 beqan in January, 1987 and is expected to be 
complete in the second quarter, 1987. 

IMPROVED COLQR UNIFORMITY WITH GTP DISPER$AUTS 

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 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540599 



Automotive Products and Fabricated Products 1Q87 R&D Report 20 

pattern colors. Siqnificant color improvements have been made 
in recent years; however, these products continue to be 
plaqued with quality problems which :result in inconsistent 
color matches from campaiqn to campaiqn and uneven color 
distribution within the sheet. Both problems are due to the 
instability of our piqment dispersions. However, the former 
was particularly troublesome due to unpredictabla differences 
between the colors of lab castinqs aud plant castinqs of the 
same material. The recent commercialization of a dispersant 
prepared by group transfer polymerization (GTP) has allowed us 
to apply this technoloqy to our dispersion problems with 
outstandinq results. 

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

A patent application is beinq 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 testinq will continue throuqhout 1987 with 
transition of all XL products to GTP dispersions late in the 
year. 

CORIAN9 CRACKING 

The most serious remai.ni.nq corian• quality issue is 
crackinq cf 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 avoid stress concentration 
points and to minimize heat effects. However, a general 
property improvement is necessary to make the product more 
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 hiqh probability of increased sirup capacity near 
term have encouraqed the reactivation of the reduced filler 
approach. An additional large plant trial is scheduled for 
April to determine if warp improvements are adequate. 

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

CQRIAN9 SIERRA PRODUCT/PRQCESS DE\TEI.OPMEHJ' 

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 qround 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 lb. 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. Initial sheets showed pattern variation due to mix 
particle settlinq, and unacceptable product properties 
resulted from hiqh 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 qranite appearance. Leqal has determined that we are 
free to make a qranite product with our present composition. 
on the other hand, there has been some question 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. Spar.:ific limitations are given for 
each part on volume percent, refractive index, particle size, 
and particle and finished piece optical density. Measurement 
of these parameters on thin sections of Avonite product using 
computerized image analysis confirms that 12 of 13 criteria 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 qranite composition. 

Market acceptance of the new products has been excellent. 
over 11, 000 hand samples were produced in our semi works and 
distributed to our customers worldwide. Marketing has already 
accepted orders for the new products of about l.85MM lbs. We 
plan to produce 2MM lbs. of material by the end of June. In 
preparation for the commericalization, we-have produced over 
650M lbs. 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 marketinq 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. 

SILVERSTONE9 SUPRA DARK PEWTER 

Marketing has identified a significant business 
opportunity for the use of Silverstcne8 Supra on aluminum clad 
stainless steel substrate. Because this material reaches 
higher local temperatures under cocking conditions than rolled 
aluminum, a certain amount of discoloration of the primer 
occurs, detracting from the appearance (but not the utility) 
normally experienced with Silverstone8 • We have now developed 
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a dark pewter midcoat which when used with our standard primer 
and topcoat qreatly reduces visually detectable discoloration. 
Alignment of the new product was accomplished at Toledo within 
the narrow time frame set by the Teflon• Marketinq group. 

HIGH EFFICIENCY CQATING TECHNQ1DGY 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 fryinq pans, than the 
currently used spray paintinq. In Europe, where such 
pressures are qreatest, many licensees have been usinq roller 
coating as an alternative, especially for the lower end of the 
market. 

As mentioned last quarter, we have identified silk 
screeninq as an alternate high efficiency coatinq 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. During the last quarter, we have 
secured a screen printer and are in the process of havinq it 
installed and approved for safe operation. Our intent is to 
formulate coatinqs for this technoloqy to optimize application 
and develop a proprietary technoloqy. our qoal date for 
demonstratinq operability is the third quarter of this year. 

SPQRTING GOQDS. EXPLOSIVES MD ENGINEERED PRQDUC'fS 

SPQRTING GOQDS 

NEW FISHLINE QUALITY CONTRQL TEST 

Because of quality concerns related to Prime• fishing 
line last year, we developed a new test for monitorinq product 
quality. In this quarter we tested most Prime• inventory and 
all plant production using this Lonq Line Test on wet samples. 
As a result, about SOM lbs. of inventory and plant production, 
representing $3.5MM sales, were qualified and about 20% of 
inventory was scrapped. All 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 CENTEBFIBE RIFLES - RYUITE9 STOCK 

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

BNGIDEBED PROI>UCTS 

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 
throuqh a reduction in crystallinity by a process change in 
which the imidization step is carried out in the solid 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 limitinq 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 
technoloqy has been extended to other compositions to provide 
the basis for a patent application coverinq 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 two 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 largest and most profitable 
seqment of the Vespel• parts business with sales of $5-6MM per 
year. 

The Kalrez• new product development strateqy has been 
based on the copolymerization of small amounts of various 
functional curesi te monomers with the basic Kalrez" 
tetrafluoroethylene/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 curesi te 
monomer, utilizing triallylisocyanurate as a necessary 
coaqent. The product is being introduced to go head-to-head 
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with oaikin'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 link in this product, 
subje~t to both fluid and oxidative attack. Recently, we have 
been investigatinq the free radical cure of our other 
functional curesites utilizing both radiation and 
peroxide-qenerated free radicals, with and without the 
coaqent. In most cases the co.agent is required to achieve 
adequate cure, but wi.th one polymer, our K4000, containing a 
nitrilie curesite monomer, we can ubtain qood cures with all 
combinations. The result is the possibility of specialty 
products outside the ranqe of our current business as well as 
some very siqnificant performance improvements of value in our 
existinq business. 

In the former area, Kalrez• is beinq examined for 
vascular qrafts. 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 qreat value in an existing 
market seqment, 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 beinq prepared, 
and discussions are underway with the marketing group. 

EXPLQSIYES PRODUCTS 

FA$TORQ• BOLT SCA!.E-UP 

A successful larqe-scale field test has been completed on 
a new 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 Fastorq9 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 3 0% 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 Fastorq• to 
be used subject to acceptance by individual MSHA districts, 
normally a formality. 

The 1987 forecast revenue for Fastorq9 is $900M 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 of the Rowland Mine have put the program behind 
schedule to achieve those revenues. Full c;uantity production 
is now scheduled to begin in May. Potential market acceptance 
still appears good. 

DEPARTMENTAL AffALXTICAL i PHJSICAL TESTDfG 

COMPQSITIOHAL ASSURANCE TESTING SYSTEK 

Our Compositional Assur.ance Testing Syste~, 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 deteci: labelinq and 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 
savinqs usinq 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 testinq 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. In this instance, CATS not only 
saved the batch, but avoided a potentially costly claim and 
customer dissatisfaction. 

MOLECULAR WEIGHT DISTBIBUTION OF MACROMOLECQLES BY MASS 
SPEC'l'ROSCOPY 

A mass 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 obtained in a process where minimal electronic and thermal 
energy is imparted to the species, so that fraqment&tion 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 weiqht, the 
specific chemical composition of the chains, and the relative 
abundance of the macromonomers which are terminated with a 
double bond. This technique appears to hold considerable 
promise for the characterization of our excitinq families of 
macromonomers. 

PEPARTQNTAL STBATEGIC RESEARCH 

GTf PREPARED STAR POLYMERS IN FOAMS 

SCOTFOAM Company seeks materials that will stiffen their 
urethane foam carpet underlay without siqnificantly reducing 
elonqation. 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 less expensively 
because of lower hydroxyl content, method of incorporatinq the 
hydroxyl and lower cost solvents. The lowest cost sample qave 
equally qood properties and they are proceeding with 
compression set testinq. 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 marqins. 

Based on this experience, we are re-lookinq at other 
previously explored uses of these star polymers to see if 
these lower cost versions miqht not also be suitable. we are 
also seekinq to apply the knowledge qained workinq with 
SCOTFOAM to other polyurethane markets. 

PQLY GLYCIDYL ME'l'HACRXLATE 

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 weiqht 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 
coatinqs, is very insoluble, has a hiqh meltinq 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 proqram, 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. As 
would be expected, some applications need a lower Tg 
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crosslinker and we have supplied a very low molecular weiqht 
2-EHMA/GMA copolymer to Jim Walter Corporation • 

.Q.n-PMMAIMICBOGEL FOIL 'l'OPCQAT 

Kurz-Hastinqs, a larqe manufacturer of hot stamp foils, 
seeks a clear topcoat that qi.ves smoother edqes after stamping 
than they currently obtain from Rohm & Haas' A-101. This is a 
$1. 6MM opportunity, two-thirds at xurz/USA and one-third at 
Kurz/Germany. Our experi~ental submission, E-500, qave better 
appearance, stampinq, and release properties than their 
current product. E-500 is a 40% solids solution of GTP 
prepared, lOM molecular weiqht polymethyl methacrylate 
containinq 10% acrylic microqel. Uniform low molecular weight 
gives the clean edge fracture .and the microqel restores 
necessary toughness that is lost in going to this low 
molecular weight. Kurz-Hastings has begun field testing to 
obtain customer feeclback. 

GTP PIGMENT DISPEBSANT$ FOR AOTQMOTIYE ENAKEIS 

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 adsorbinq 
sites but not provide stabilization. Previous investigations 
of specific GTP dispersants in a red automotive enamel base 
coat system have shown that the pigment dispersions are more 
fluid and as a result, we are able to produce higher sol ids 
content base coats at constant viscosity and these higher 
solids finishes have a more saturated color. The biqgest 
impact will be in reds and blues which will be about SOOM 
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 manufacturinq costs. 

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

COBALT CATALYZED SXNTHESIS AND UTILIZATION OF HACBOMONOMERS 

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 technoloqy to protect this 
process for qeneration of macromonomers and their use in 
co-polymerizations. We are currently optimizinq the 
conditions for the syntheses of macromonomers rich in 
functional qroups 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 
percentaqe of vinyl end qroup in our methacrylate 
macromonomers, which uses thermal qravimetric analysis (TGA) 
under nitroqen to differentiate the distinct decomposition 
temperatures of polymer containinq vinyl end qroups from that 
with only saturated end qroups. Percentaqes 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 macromoncmers can all 
completely •unzip• under nitrogen at 10-go•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 analoqous 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 drivinq force 
appears to be the formation of the tertiary •alkacrylicw 
radical. Although the macromonomer is sterically bulky, 
electronic factors outweiqh 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 looks promising as a pressure sensitive 
adhesive. Usinq 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 utilizinq macromonomers in a UV cured 
system has been demonstrated in a joint effort between the 
specialty Resins qroup 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 films, 
fast cure, and improved the adhe~ion of the topcoat to the 
polycarbonate substrate. In addition to providinq a promisinq 
lead for this venture, the technoloqy of usinq macromonomers 
aa reactive diluents has potenti11l in e number of other 
coating and non-coatinq applications. 

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

Co(DMG-BF2)2, 

I 

DMG • Dimethylqlyoxime 
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ABSTRACTS 

AUTOMQTIVE PRODUCTS DEPAR'l'MENT 

FINISHES 

LOW TEMPERATURE CURE FINISHES ••.•••.••.••••••••••••••••••.•• a 

Field testing of automotive topcoat systems curing at 
160-lSO"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 jn 
service, and in car use performance data will be obtained 
on these finishes. 

LOW COST NON-AQUEOUS DISPERSION FOR CLEAR COATS ••••••••••••• 8 

A lower cost non-aqueous 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 ••.•.•.•••.••..••.. 9 

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. 

HIGH SOLIDS TOPCOATS FOR REFINISH .....•...•.•...••...•...•.. 10 

High solids versions of our thermosetting acrylic enamels 
and Imron• urethane topcoats are being developed to meet 
EPA requirements for sol vent 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 CRONAR9 PROGRAM ...•..•..•...............•...•..... ; 11 

Commercialization of cronar9 non-isocyanate refinish 
enamel system was initiated in the 4Q 1986 at jobber 
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 •••••••.••.•.•.•... · •••.•.••.•. • • . . . 12 

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

FURTHER IMPLEMENTATION OP •CATS• - QUALITY TESTING ••••.••••• 12 

CATS (Compositional Assurance Testing System) has been 
extended to all domestic Finishes sites. Testing of the 
fifty largest volwne 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 •.•.•.•.•.. ~ ...•.. 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 e:mbrittled 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 •...................•........... 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 .•.....................•...... 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 
planned to establish the commercial viability of this 
approach to pigment dispersion processing. 
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ABSTRACTS 

FABRICATED PRODUCTS DEPARTMENT 

SJ>ECIALTY PBOOOCTS AUD SER.VICES 

MOLECULAR WEIGHT CONTROL OF METHACRYLATE BEAD RESINS ••••.••. 16 

Me:thacrylate bead resins prepared in semi-works using a 
proprietary cobalt chain transfer catalyst have been 
sampled to customers ~nd commercial introduction is 
expected in 1937. Reisidual cobalt content in these 
resins is reduced by the addition of discdium phosphate 
which enhances catalyst activity and allows utilization 
of about one-fifth of the catalyst amount, thereby 
further improving color as well as havinq cost saving 
implications. 

ELVERON 30o• BYDROXYLATED POLYESTER RESIH ••••••••••••••••.••• 16 

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 .......•••••...••..•. 17 

A computer model has been developed to address yield 
improvement in methacrylic acid, from the current 81% to 
86%, worth $lMM per year in ingredient savings. A low 
investment yield improvement project is anticipated in 
1987. 

METHYIXETHACRYLATE PROCESS YIELD :IMPROVEMENT ...•.•.......... 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 liquid 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. 
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ABSTRACTS 

DYMETROL• FABRIC - SCALE-UP OF COEXTRUDED MONOFIIAMENT •••... 18 

A coextruded monofilament of Hytrel• elastomer was 
successfully produced at l,000 lbs./day rate on the No. 
19 Prime• spinner at Washington Works this quarter. A 
route to increase production rates to 3, 000-4, ooo 
lbs./day was also developt!d. Th:i.s will enable not only 
production of monofilament for Dymetro1• fabric, but also 
for other new filament products as well. 

DYMETROL• TAPE - HEW PASSIVE RESTRAINT PRODUCT •••••••••.•..• 18 

The use of Teflon• coated tape for passive seat belt 
restraints in automobiles qreatly 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. 

TEDI.AR• PVF FIIM - IDW BF AIRCRAFT FIIB •••••••••.•••.••••••. 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 CaC03, 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 •..••..•..••..••.•••..•.. 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, ooo 
gallons/year and $3MM in earnings by 1989. 

PROCESS DEVELOPMENT FOR CORIAN9 GRANITE ..................... 20 

TWo granite-like compositions, a light 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 ~or 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 CORIAN9 . • • • • • • . • . . . . • • • . . • . • . . . . . . • . . • . . . . . . 2 0 

One of the remaining Corian• quality problems is warp of 
sheet product. Laboratory 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-lJO"C and uniform cooling. A 
project to implement these process changes is being 
developed. 

TEFLON9 COMMERCIAL BAKEWARE ••••••••• 4•••···················· 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. 

TEFLON9 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 GOQDS, EXPLOSIVES AND ENGINEERED PRODUCTS 

ENGINEERED PRODUCTS 

KALREZ• - LP 7 COMMERCIALIZATION ............................ 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, 2 ooo 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. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 2 

scale-up of the ST resin for its first coJ11J11ercial 
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, 
so we ai·e now addressing increasing capacity and 
subsequent installation of full scale production 
facilities. 

EXPLQSIYE PRODUC'l'S 

NEW MINE ROOF SUPPORT SYSTEM ••••••..••.••••••••••••••.••.•.. 23 

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

NEW DETALINE9 COMPONENT 'QUICKLOK• ••••••••••.•••••••••••.•.• 23 

Development of a new, patented plastic connector 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 GOOPS 

SHOTGUN BARREL STEEL MATERIALS RESEARCH •..•..••.•..•..•..... 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 ........................................ 24 

Taking a more aggressive approach to military contracts, 
Remington has bid on the U.S. Army's M2 4 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 

DEPARTMENTAL STRATEGIC RESEARCH 

25 FILM/FABRIC COMPOSITES FOR PROTECTIVE CLOTHING ...•••••...•.. 

COMB 

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. Testinq 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. 

26 COPOLYMERS FROM GTP MACROMONOMERS ••••••..••.•.•.•...... 

Improvements in ultra-violet light and oil resistance are 
being sought for "'I<raton• styrene/butadiene/styrene ABA 
block copolymers by usinq 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 ••••••••••••••.••••••. 27 

500 pounds of PMMA were prepared in the 3 oo-gallon 
semi-works GTP reactor for evaluation to .identify 
potential advantaqes 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 .••.••••....••..••..••.•••..•. 27 

The Luwa "'Filmtruder• has been identified as the only 
commercially available equipment to meet the needs of 
isolatinq specia1ty 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 TRAINING PROGRAM 

ORGANIZATIONAL EFFECTIVENESS TRAINING ....................... 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. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540619 



Automotive Products and Fabricated Products 4Q86 R&D Report 8 

FINISHES 

LOW TEMPERATURE CORE FINISBES 

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 2so·F bake 
temperature required with current finishes, we are developing 
topcoat systems which will cure at iso·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 ~he Saturn corporation car sched
uled for the 1989-1990 model year. The full potential in sales 
at General Motors (U.S.) by the mid l990'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 require 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-lSO"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. 

I.OW COST/NON-AQUEOUS DISPERSION FOR RIGID CLEAR COATS 

Non Aqueous 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 currantly 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 Laboratory. Distinctness of Image* 
is, on the average, better than the control. Other properties, 
such as·MVSS**• abuse cracking, humidi~y resistance, etc,, are 
equal to the control. Premanufacturing r.otifications have 
be&n 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 NAO 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". 

AUTOMOTIVE PRIMERS FOR Pl.ASTIC SUBSTBATES 

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 eff icien
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 (Therl!loPlastic 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. If 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 riqid plastic parts, we have developed an electrical
ly conductive primer coded 764-169, consisting of a piqmented 
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 initial 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 suJ:>mitted to G. M by the Troy Laboratory. It 
has excellent adhesion over •Bexley 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 voe (Volatile organic Content). The 
latter is especially significant, as none of the current 
commercial primers for flexible substrates meet 1987 year-end 
requirements for voe 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· 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 old 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. 

* voe 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 lOM-20M gallons, representing $0.5-$1MM sales. 

REFINISH CRONAB• 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.SMM ATOI in 
1987. 

* npipeline fill" means stocking all the jobbers and suppliers 
in the Refinish network. 
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COLOR OYALITX TOLERANCES 

Visual judqment of color match acceptability has a very 
high i111J11ediate 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 judqments for commercial acceptability decisions. 
L&st 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 
judqments. 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. 

FURTHER IMPLEMENTATION OF •CATS• - OUAL!TX,TESTING 

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 required 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 our savings, 
while 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". 

IMPACT TESTING OF COATED PI.ASTIC SUBSTRA'fES 

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. In 
particular, samples of rigid RRIM**, painted with a competi
tor's coating system have shown significantly improved impact 
resistance when tested with our equipment. 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
forced 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 our expertise in the &rca of physical 
testing of such materials. 

* RIM stands for wReaction Injection Molcled' (u~ually 
polyurethane) parts for automotive and other applications. 

** RRIM stands for wReenforced RIMn (usually with glass 
fibers). 

EI.EC'l'ROCOA1ING PRIMER RESINS 

With the acquisition of the Ford Mount Clemens facility, 
we have acquired the PPG electrocoating technology 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 fROCESS 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 equipment, 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 
nmultimedia tandem millingw. 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 
"Supermills", with the encouraqement 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 pred~pt the product 
quality 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) 
solids in which a mechanically agitated media such as steel 
shot is the grinding agent. 
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SPECIALTY PRODUCTS AND SEBVICES 

119.LECULAB WEIGHT CQNTROL OF ME'!'HACRYLATE BEAD BESIN$ 

The preparation of methacrylate bead resins represents 
the larqest segment of our Specialty Resins business, and our 
most competitive offerings. The Special Chain Transfer cata
lyst, bis(borondifluoro diphenyl9lyoximato) cobaltate II 
(SCT), developed in CR&D, has been found to be an extremely 
active chain transfer agent in bead polYJnerizations, offering 
the exciting possibility of eliminating mercaptans from bead 
resin production, both eliminating sulfur from the polymer, 
meetinq 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. In 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. 

ELYERON Joo• HYDROXXLATED PQLYESTER BESIN 

Elveron 3009 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 3009 lies in expansion of our 
product base in the Specialty Resins Business, enhancing the 
overall competitive position of Du Pont as a supplier of 
quality resins. Customers are now evaluating this product and 
we are awaiting further developments. 
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METJiACBYLlC ACID COST BEDUCTION PROGRAM 

The methacrylic acid (MAA) manufacturinq process has not 
experienced the yield improvement seen in the related methyl 
methacrylate (MMA) process. Year to date MAA yield from 
acetone is 81% versus 88% for MMA. Research effort is being 
increased to raise the MAA process yield by st, worth $1MM per 
year in ingredient savinqs. 

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 chanqes 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. 

METHXI.METHACRYLATE PRQCESS - YIELD IMPBOYEMENT 

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 - NEW HEXAGONAL SHAPED TQQTHBRUSH BRISTLES 

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 miqht result. A process for preparinq the 
hexagonal monofilament in the plant is in place and commer
cialization awaits customer orders. At the early staqe we 
speculate that a 5-10% price premium or a 10-20% volume 
increase could result from this development. 

pxMETROL• FABRIC - SCALI-UP OF NEW COEXTBtJttED MOHODLNIE!fT 

Dymetrol• fabric is a developmental product used as 
seatinq suspensions in automotive and furniture applications. 
Goal sales of $10-lSMM at attractive returns are expected by 
1992. The fabric requires ~ 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 Washinqt.on Works this 
quarter. 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/lb r~venue in_cluding 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 
transmission and large diameter fish lines. 

DXMETROL• TAPE - NEW PASSIVE RESTBAINT PRQDOCT 

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 quarter, 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. 

TEDI.AR• PVF FILM -LOW HF AIRCRAFT FILM 

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 CaCOJ at a loading of 
14%, by weight, and have now conver·ted ten of the pigmented 
aircraft films to the new formulation. The remaining films 
will be converted when orders are rec&ived 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. 

CQATINGS FOR XERQX Et.ECTRQRECEIVERS 

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. While 
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 coatings. After 
evaluation of several candidates Xerox approved our Imron 
5805/5825 coating for advanced prototype testing 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 1Q87. 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 
Irnron® coated cylinders. 
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PBOCESS PEVELOFMENT FQR CORIA,N! GBANITE 

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 $lOMM are expected within three years with good 
margins. A continuous, short holdup time process, necessary 
to prevent monomer absorption by the preformed Corian• !rom 
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. 

REDUCED WARP IN CORIAN9 

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 12s-13o•c and uniform 
cooling. 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. 

TEFLON9 COMMERCIAL BAKEWARE 

Teflone 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. 
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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 coatinq 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/perfonuance balance of properties, has shown excel
lent release. The important durability test~ have been 
underway for a year and will be continued towards a qoal of 
two years, versus the weeks or months life expectancy of the 
silicon coatinq. Performance so far is excellent. 

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

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

TEFLON9 FINISftES-AUTQMQTIVE WELD-NUT TJIREAD CQATING 

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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SPQRTIHG GOQDS.EXPLQS:rYJ!!S AND EUGINIEBED PRQDUCTS 

INGIN'EEBED FROOOC'J'S 

:KALREZ• - LP 7 COMMEBCULIZATION 

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 perfluoroelastomer competitive offering 
from Daikin, a major fluoroelastomer manufacturer. As report
ed in the previous quarterly report, the base polymer K9000, a 
terpolymer which ca~ 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 Ralrez• 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 PBODUC'l'S 

NEW MINE ROQF SOPPQRT 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 (l,000 bolt) mine test is underway. A 
Marketing-Technical Task Force is developinq 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 •ouICKLOK· 

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 test!nq is currently in progress with 
field testinq to beqin in January and product introduction in 
February. 

SPQRTING GQQDS 

SBOTGUN BARBEL SDEL VTERP\ts BESEABCH 

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

Frederick Schmidt {Metallurqist-En9r. R&D) and 
James Hutton (Remington R&D) requested in April, 1986, that 
Professor R. w. Hertzberg, (Lehigh University) author of 
weeformation & Fracture Mechanics of Engineerinq Materials6

, 

make an intensive and independent analysis as our consultant. 
over so 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 6 damage control 6 • 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 SM rounds 
without going out of specification on accuracy and lOM rounds 
for the remainder of the rifle continue. Eiqht 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.SM 
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. 

DEPARTMQTAL STBATIGIC RISEABCH 

PIUS/FABRIC COMPQSITES FOR PRQTECTIVI CIP'l'llD!G 

An interdepartmental team (F&FP, T.F., PPD, C&P) has b.een 
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• typer 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.SMM 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 durinq pesticide application in fruit 
orchards usinq qarments 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 advantaqes to workers spray applying 
automotive finishes. 

COffB COPQLYMEBS FROM GTP MACRQMQNQMEBS 

•Kraton• 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 promisinq approach uses comb 
copolymers prepared by free radical polymerization usinq 
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) qives higher holding power than 
•xraton• 1107, good rollinq ball tack, and sliqhtly 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 larqer amounts of a 
PMMA 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: per111anent set is out
standingly low, eV'en 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 TESTING OF GTP PBEPARID PMMA 

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 qood 
thermal stability because of absence of residual double bonds. 
To determine any practical advantaqe 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 SOLYTION POLYMERS 

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 comrner
cial l y available equipment capable of meeting our needs. 

Successful isolation tests at Luwa on a "worst case" 
solution type :sesin, EP-2540 in MEK, on Elvacite• AB-1010 
dispersant resin, and on SOM 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 equipment as well as to manufacture 
development and early commercial quantities of isolated 
polymer. Our long range plan is to move to this unit to 
Parlin as the business volume grows. · 
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R&D TRAINING 

ORGANIZATIQN EFFECTIVENESS TBAINING 

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

The content/process of the proqram 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 stronq 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.g. 
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 •siten training program which will involve all 
person~el in order to further build teamwork and 
increase motivation for excellence in all phases 
of daily work activities. A pilot is planned for 
lQ, 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 Resource 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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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 
components 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 Ml2 RIMFIR! MATCH RIFLE 

A quotation for 12,607 u. s. Army Ml2 .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. 
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NEW CONCEPT 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 to 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. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540644 



' .. 

DIRECTOR -

RBllIHGTOR RESEAllCB 
ORGARIZATIOll CBART 

llAY lr 1987 

F&FP RESEARCH & DEVELOPMENT DIVISION 

-
LABORATORY DIRECTOR - REMINGTON 

SUPERVISOR ~ 

RESEARCH ENGINEER 
ENGINEER 
ENGINEER 
ENGINEER 
ENGINEER 
DESIGNER 
DESIGNER 
DESIGNIR 
DRAFTSMAN 

SR. DESIGNER (PROCESS. DEV) 

CONSULTANT - LITIGATION 

SR. RESEARCH ENGINl!R 
I DESIGNER 

* Non/Exempt + Non/Ex .. pt-Bxcludabl• 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

R A DARBY 
I MARY RYAN 

W R COLEMAN, II I+ CAROL POHLEVEN + SUSAN SAUNDERS 

T C COUGLAS 
It C ROWLANDS 
S R FRANZ 
R S MURPHY 
T P POWERS 
W A WARREN 
T G BAUMAN 
P E MARTIN 
I R OWENS 

* R SMITHSON 

A BASZCZUIC 

W t ERICSON 

J C BUTTON 
J ff HENNINGS 

(W) Wage Roll 

Remillllton Arm• Cornparay. Inc. 

R2540645 



-2-

REMINGTOR RESBARCB 
ORGAHIZA'fIOH CllART 

MAY 1, 1987 

LABORATORY DIRECTOR - REMINGTON 

SUPERVISOR 

TECHNICIANS 
* C J STEPHENS (W) •R W ROWB 
* D R THOMAS (W) J E SELAN 
* DJ URTZ 

HODEL HAltERS 
(W) R BUTLER (W) G STARU 
(W) D FIORENTINO 
(W) I TRUAX 

RESEARCH PROGRAMMER 
PROGRAMMER (N/C) 
PROGRAMMER (N/C) 
Jll. PROGRAMMER 
JR. PROGRAMMER CN!CJ 

PROGRAMMER 

RESEARCH ENGINEER (CAD I STYLING) 

5/1/87 

DESIGNER 
ASSOC. DESIGNER 
DRAFTSMAN 
DRAFTSMAN 

-
CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 

KINZER V. REMINGTON 

W R COLEMAN, II 

J R SNEDEIC!R 

* P SUPRY 

(W) C WILLIAMS 

R J SANZO 
B D RANKINS (fMS) 
I L SAUNDBIS 

* R A JONES 
(W) R ICOZAltOWSU 

C J RAND 

D S PINDLA! 
T J PLUNltETT 
r B SMITH 

* W r PICKETT 
* R A WBBST!ll 

Rerni111fton Ann• Com pm~ Inc. 

R2540646 



' -: •. • ;.._ -<-~ .... 

·.· -;::-:.'" 
:,... .. QUESTIONS TO ASK FOR MARKET NITCHE 

- HOW :BIG IS niE MARKET 

- WO ARE PLAYERS 
~ .. 

- MAPJCET PRICE FOR PRODUCT 

- WHAT KIND OF SHARE 

- WAT PRODUC°! FEATURES ARE REQUIRED 

- RESOURCES NEEDED 
- PEOPLE PER INDIVIDUAL OPERATIONS 

- DEVELOPMENT OUTSIDE RESOURCES 

- PRODUCT LIFE CYCLE 

- DO YOU WANT TO DO IN-BOUSE OR OUT 

- WHAT IMPACT ON REMINGTON IMAGE 

- PROBABLE PRODUCTION COST 

- RISK 

- PROBABILITY OF SUCCESS 

- FUTURE DIRECTION OF MAIUCET 

- TIMING OF INTRODUCTION 

- COMPETITIVE RU.CTION 

RELATIONSHIP TO PRODUCTION CAPACITY - FMS/'l'IW>ITIOHAL 

PRODUCT FAMILIES ( HITCHES) 

\ 
\ 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540647 

i· 
'.: 



CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

GEORGE CATO 
Sales Represenlalive 

Engineering Polymers Division 
E. 1. DU PONT DE NEMOURS Er COMPANY (INC./ 
Polymer Products Department 

~;~·T~e~~CoveRoad //~ "*31-4'52' -
N. Billerica. MA 01862 (617) 671-8048 

1:.-

R2540648 



CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540649 



• I 

( , 

---'T'--"o ·. 1"E ~~ "\" o c~ ~~As 
F~W. ·. e,t LL \A.JA.Re.E /\) (c-2 s-&7 

Q\..) P.~\E\2.L 't: ?~o~l2£S~ ~i:.B:>~ 

A<:_ 1" 1\J l TY 
O/o OF QUA.'fZ:t'LRL;"f 

&l lM. E. 

45 

\0 V\A,(L. ~~E_c_. V\A IL- s- 3 443 E 7 

M l \ c ~Ht.~ C2..E..?~L\A,\J: .NT 0 

~~ ~LD b lc::.t\MSE~. l f TH-lS LTflM..( p~ 
\ ~ co~ ~l D E.1?..(!) 1 ~ =n-t-r Ft:> TU 17 F . T~ o L TEIM !'.> 

) 

W Lt..\... 1l..C ~L 1L£ VU,Atj t>12 'I)~ WC k:l(0 Tl llUfL 2 

\J\c.1>\" ~ U:>w,,-e o JV ce:: ~s ~ "BE D E:Sc.:~ l ~El? 

--~'t' ~l>~~~_OIU ~ E..~l~TlA'l'=. "Of2.A~tAJC;:,L--
li+E ~1?C:.t.. H~Sa ~.~~ Fl~tCZ>bl-L\) E S~k:. lT t~ ::: 

-e:,~'"''° "PUT 'N \'2-.~ D CO~l'V LLBlZARt.5.N .. ~l04eo-zc:. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER. 
KINZER V. REMINGTON R2540650 



r \l\.'-\'~~t..\,\~~T '-~ u_t D£\J~?E.D~'2:>VD Ft~•----
TH-CZ:"SE cm 1'~ A.?~Lt.~.'D ~ c..u~~r PR..ttx.x...r. 

\A) 0 '<..t... R..U:.Q_ ll i:. fsr ~ $A-1AA..p U::.. p AJZ.;\ S. 
TO 'Bi:.CDL f') COM ?\'2.SL.. ~~SlUE. TES. rt f\.J (!::), 

M 8?0 \AA!L-~- 344~ E· .. 
k..T\\Jl 'l)' C o~.:tStSTE.t) OF '2.E\>li.\>J\ 1JS t A TE~ U (L. 

'5 \:>'1l.C.· •. , A~t> OU~ E>c\S4TI.A:><-/ Ht5it::R.lc.M... ~C.O MIL. 
V\~\. t::l~~\\.Df\.:J~/ A.<..<:...L-<;SC1Z..LE:S, 

(A? MW.~~1 ------------------
W t rn ~1':3 b.::"L IM-1 ~oQ "Cti-Sl h A:J A-Ne/ orz... 

V\A.A-1-C.UkL. ~})\C)~ Ac...c:...~&5.0lS'i; C-.~<o~ N-C.. 
8-,o C..~ °b~ ~£_ =tQ (MJ:,£.::\ t?£Ct ~lC.~\"\O\:)~ 

~~ T\A.lo ce=- ~E. 7~PES OF-~tics'rG:.UVS·1N 

. ''--=5-.- 3 +4-'3_~~-----

. . . . . 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

R2540651 



e1L~ WM2.~ 
<O- z. !- ~.,---

___ W_1l'.. \A.JLL'- 2.Ji:Q\...) l~~t c'oNl Fl.~ DESl~/\:J~-

P\c__T \ \J L "1' 't ~ C...O 1..'\A;p h. 't ~ L 1i;-I-J 

) 

'oCl..'f'~\ eo..~ 'a.a_. e.tt.si"\i r-c..~o\)c~ ~V"OM. ~ 

, 
\1r\-E. IAl\.OS.~'B~~ c; °?U...01.) 0 C....\ Mou NTS l17tE. 

• W H-"~ 'E..k~~L 'r ~E' ~ ~ ~ ?E c:... 
-~-~ -- -\AA~-~~- 16-~ 

1
- \~~'('('~. ~":' '!,\ \ 1 re~ • -LA.)'~~ "=o\~ , 

' . . .· ~ -.. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

=:> 

R2540652 



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

M 't o~ 1 'Iv L~ t c;. T h-4-A:t"' \.AJ c. s H-<=>o <- t> <iiuA<- 1 F \ 

~ ~OJ 'e,"° "DE.S1'=-AJ1 Fo~ C.LA~~ .1.. 
AtvD ALL \"+\\l..-EE. T'-r?ESJ ~\)1£10 Lr #041.S 

M -z o:::> ~A--f= 'LT't- O\lElZ.A--n ~~ FC>~c.£ AtvAL ~-s, s.. 
'D~ ~1:) SAV\A.t>(..£.. ~LUL_c...::p..~ t-fA..\JE -0£~ 

er' FL~"- t.1'.JS.ecc..n~ "ORE, AND A--plt2-oX. ~o 

\R.lbC"o~12.... ~~"E\M&) Elr'A JAA:Pl.£.S. ~C...\.. \. "Ooc...'-'rM Ci'NTE't). 

~ 

~ ~p"'""~ C)~\2.. ~ £1\...?&flCM)~ 
=re f">E. ~U)-~ L 1\l A. C.OV\A.PU~,tt:>SLJ:.~tf..., __ 

C:.O~~I°ENT ~OLUTLO'{\;J ':. 

---·-~_l ~u~Q\~T" \.:>~£...D °"'° P~l:>oc..::nOA.) 

l~ Dl~FE.."2~ll':>T f!i:u>IAI\. '"*'- O~E.. (2..£COIMMEiioD£0 

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

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

R2540653 



~l LL t..A..> ~12.~

"- 2.5-~( 

DoL~ 'VOLulM.E. o~ '"POTEJ\>-U.&1 G;OJ, ~~5.). 
C\Jt..<2..l;;NT £~~ 

~ ~Rl~ ~ E ;f>~~ ~e> kl . IV\-£~ tz..£.Qv, n..£ 80vu.,E:_=----

A-L. ~ t 1':l ~.cit)~L.. S-ttc>f> 10 ~ 1'1M~~Mt1K...... 

---- --------~------- ~'511 

.. · .. '. ·. . ... ,• . 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540654 



---------------·--------------·--

TQ:~s <. ~ l?:>1L o~~ o A-:> ~o 

C \)<.;}~t.Jt) \1i"~ t.ccsu L..:t"'S ~!:) fZt £.«_ D 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540655 



__ ____._p_Q---'--'-FO-"-- E.lAAA N cE 

~\b:-l:::.-

OF 

"'BtL.L UJ~ _ 

Co-z..~-B( 

'' Ir 
JQCL.t /9 c_ C12.... Ib+£ Ca..u A> S VY\ l Dfi l\J <.... 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

. -

-- -----

R2540656 



-
STURll, RUGER & Cempany, lne. 
S.a~pert, C.aaeetleat "490 lJ.S.A. 

~-·,_------·------·--ITATllW-

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

FROM: Stephen L. Sanetti, General Counsel 

CATE: August 10, 1987 

-

.• 

RE: Final Revision SAAMI Firearms Safety Rules l(uG~a·,..i, ..I1...1.:. ..... 

,j £ ,o~ c I ~ E ~ Pr°i. 
I 

Ladies & Gentlemen: 0 I"\ C.orv>:>c "'' ~P'
WI"\ Cc. .... t..MAr.I, /1..11.. 

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 manuals 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. 

SLS:sab 

Enclosure 

Thank you. 
_i--· 
/ ~.:.....:...... 

Stephen L. Sanetti 
General Counsel 

cc: Coug Painter, NSSF 
Bob Celfay, NSSF 

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

•· · · ·rNnTnN ARMS CO. 
:'1.ECEIVED 

AUG 2 8 1987 

FIREARMS IUS£ARCH OIVfSIOfl 
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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 gun 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 corr.es to gun safety. If you observe anyone 
violating any safety precautions, you have an obligation 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 gun safety rule. If 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~up 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 lonq 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 -t-h~ 
direction in which th£ muzzle is pcintinq, even if you fall or 
stumble. Thjs is your responsibility, and only you c&n control 
it. 
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2. FIREARMS SHOULD BE UNLOADED WHEN NOT ACTUALLY IN USE. Fire
arms st.ould be loaded only when you are in the field or on the 
target range or shooting area, reacy to shoot. Firearms and am
munition should be securely locked in a safe place, separate from 
each oth~r, when not in use. It is your responsibility to prevent 
ct:ildren and careleEs aaults from gaining acce£s to firearms or 
aJr.rnunition. Unload yc.\:1· gun a2 soc·n as you are throi.::gh. A lea.d
ee qun has no place in or near a car, truck, or building. Unload 
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: 

Nev 
actions 
all hunt 
arms saf 
safety. 
another 
in a sc 
doubt, 

r cross a fence, climb a tree, or perform any awkward 
ith a loaded gun. There are other times during nearly 
ng trips when common sense and the basic rules of fire
ty will require you to unload your gun for maximum 
Never pull or push a loaded firearm toward yourself or 
erson. There is never any excuse to carry a loaded gun 
bard, a holster not being worn, or a gun case. When in 
load your gun! 

Al """rs l(cc.f "'c.f-.o"' ofe"" ...he .... t\o+ ~""' 1.1.sc:., 

,~.. · . .,..-....-, 
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3. DON'T RELY ON OUR GUN'S "SAFETY". Treat every gun as though 
it can fire at any, time, regardless of pressure on the trigger. 
The "safety" on y gun is a mechanical device which, like any 
such device, can ~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 gun 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. Reep 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". lt is possible that the qun 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. Reep 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 qun 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 qoinq to strike. 
Be sure that your bullet will not injure anyone or anything be
yond your target. Firinq 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 li 
miles, and a high velocity cartridge such as a .30-06 can send 
its bullet more than three miles. Sho~gun pellets can travel 500 
yards, and shotgun 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 dall\age 
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 anununition -- 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 tl and watch that muzzle! 
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7. ALWAYS WEAR EYE AND EAR PROTECTION WHEN SHOOTING. All ;so.... 
shooters should wear protective shootinq glasses and some fo~ 
of hearing protectors while shooting. Exposure to shootinq.--noise 
can damage hearinq, and adequate vision protection is essential. 

1-.~1c.s~ guard aqainst twigs,. falling shot, clay target chj.Ps, and 
the rare ruptured case or firearm malfunction. There ~wide 
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 sprinqs, sprinq tension parts, sol
vents, or other aqents 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 shootinq easier, and will help improve your enjoyment 
of the shootinq sports. 
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8. BE SURE THE BARREL IS 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 quite •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 er 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, ANO HAVE GUNS SERVICED 
REGULARlLY. 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 9un 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. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540667 



~ ~ ...... H +(,,'.,,t: CJ 

10. LEARN HE MECHANICAL AND HANDLING CHARACTERISTICS OF THE 
FIREARM YOU ARE USING. Not all firearms are the same. The ~:~~ 
method of rrying and handling firearms varies in accordance~the 
mechanical of each gun. Since guns can be so different, no 
person shou~dJi.h!'l~J:e any firetui without first having thoroughly 
familiari"A~ ·~pul .. •s with ..,.<-particular type of firearm he is 
using, aRa witA~safe gun handling rules for loading, unloading, 
carrying, handling that firearm, and~ the rules of safe gun 
handling in general. 

Just by way of one example, many handgun manufacturers rec
ommend that their handguns 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 gun, 
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. fire-
arm without havin a com lete understandin o its articular 
characteristics and safe use. There is no such thing asa fool 
proof gun . 

.. 
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cc: s. Gregory, Legal 

J. W. FREISER 
FABRICATED PRODUCTS DEPARTMENT 

TRADEMARK "XP-100" 
FOR TARGET GUNS 

August 25, 1987 

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. 

KWL023.070 

Attachment 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 

K. W. LANG 
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ESTAIUSHED 11Hl2 

E. I. DU PONT DE NEMOURS & COMPANY 
INCORPORATED 

FINISHES & FABRICATED PRODUCTS DEPARTMENT 

B. A. BEARrMOOD 
FPD 
B-3332 

August 18, 1987 

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 s·porting 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. 

SLG:pr 
3.82 

Department 

F & FP MEANS Safety-FIRST & FOREMOST, POSITIVELY 

, 
CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 

KINZER V. REMINGTON 
R2540671 
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LG-4879 REV. 10..63 ( 

ESTABLISHED 1802 

E. I. DU PONT DE NEMOURS & COMPANY 
INCORPORATED 

WILMINGTON, DELAWARE 19898 

LEGAL DEPARTMENT 

August 18, 1987 

R. ?cl 
PROPOSAL TO ADOPT AND REGISTER 

THE TRADEMARK "XP-100" 

Attached is a memorandum which seeks approval to 
register the trademark "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. 

SLG:pr 
Attachment 
3.80 
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ESTAIUSlllD 18DZ 

E. (. DU PONT DE NEMOURS & COMPANY 
INCORPORATED 

WILMINGTON, DELAWARE 19898 

LEGAL DEPARTMENT 

E. O. FINI 
FPD 
B-6242 

CC: C. A. RILEY, FPO, B-6220 

July 24, 1987 

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 

XPERT sporting and small 
arms ammunition and 
components thereof 

XPERT shot shells 
(2 registrations) 

GPlOO firearms 

M-100 firearms and parts 
(2 registrations) 

MR-3100 

XPLO 

rifle powder 

explosives, firearms 
and projectiles 

CMNER 

Olin Corporation 
Stamford, CT 

Olin Corporation 
Stamford, CT 

Sturm, Ruger & Co. 
Southport, CT 

Amerind, Inc. 
Cleveland, OH 

Accurate Arms Co. Inc. 
Mc Ewen, TN 

J.J. Charpentier 
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 cited 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 "100" or 
the letter "X" as a part of a composite mark, we are of the opinion 
that your proposed "XP-100" mark is 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. 

/SLG 
2.73 

~'/••!fl, 
i ' .~ '/' /;/ ,,_ 

STEPHAN~L~~E· RY 
SENIOR LEGAL ASSISTANT 
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li'ademark Search Report 

Mark Searched: XP-100 

Goods/Services: FIREARMS AND AMMUNITION 

Thomson & Thomson 

One Monarch Drive, North Quincy, MA 02171-2126 Telephone (617) 479-1600 (800) 692-8833 
FAX (617) 786-8273 Telex 6971430 (Thomson) 
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I c Our File: 2661994 

Your File: -----

trademark Search Report 

Client Name: E.T. DU PONT DE NEMOURS 
KENNETH W. LANG 

Date Received: JUNE 30, 1987 Received by: PHONE 

Date Mailed: JUL 071987 
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: han· takl·n all reasonabk· :-tq:n; to t•n:mrt:' the compkll·m-:-~ and accuracy of thi:.; RL'pon: hon"t'\'t'I'. dltt' 10 lht' hi(!.hly rnb.~·ciin" 
narnrt' of trallt•mark Sc:"arching. Wt' cannot olht'l"l\'i~ guarnnh.'i' lht'St' resulls. Any liabili1~- arisin~ onr of tht• prt•paralion of I his 
Rt"port is !imitt>d 10 a rl'rund of !Ill' St':trch fn- paid. Pk·ri~· noll' th:u 1his: lh'port in no war comritutl~ 11 kg.al opinion. 

Thomson & Thomson One Monarch Drive. North Quincy, MA 02171-2126 TelephOne (617) 479-1 BOJ (800) 692·8833 
FAX (617J 786-8273 Tele~ 6971430 (Thomson) 
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··' SEAkCH: 2661994 

Number of Copies: 
Our File: 
Your Fi Le: 
Client Name: 

Date Received: 
Received by: 
Mark Searched: 
Goods/Services: 
Type of Search: 

PTO Analyst: 
Filed Through: 
O. G. Through: 

REG# SERIES CODE/# 

1 . ROOOOOOO 3 638409 
2. R0958403 2 423191 
3. R0705414 2 096804 
4. R0199903 1 202472 
5. R0500221 1 527846 
6. R1431885 3 612322 
7. R1440547 3 625533 
8. R1441149 3 625618 
9. R1281479 3 397914 

c·.· 
01 
2661994 

T&T TRADEMARK SEARCH SUMMARY 

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 

TRADEMARK 

XP1 
RXP 
X XPERT 
XPERT 
XPERT 
GP100 
M·100 
M· 100 
MR·3100 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
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L{XP 

Sean.:h: 2661994 

XP1 

STATUS: PlJDLISHED STATUS DATE: MAY 19. 1987. 
U.S. CLASSES: 6-2 6 INT. CLASS: I 
GOODS: FILMS. DRY PLATES AND PAPER. ALL DEING 

SENSITIZED FOR PHOTOGRAPJIJC PURPOSES AND 
CHEMICALS FOR USE IN PHOTOGRAPHY 

SER. NUMBER: 638.409 FILED: JANUARY 5. 1987. 
IN COMM: MAY l. I 9 8 I. 
FIRST USED: OCTOBER I. I 9 8 0. 
PUUl.ISHED 1-'0lf OPPOSITION: MAY 19. 198 7. 
APPLICANT: ILrORD LIMITED (UNITED KINGDOM COMPANY): 

KNUTSFORD. CHESHIRE.ENGLAND 

RXP 

STATUS: REGISTERED STATUS DATE: MAY 8. 1973. 
U.S. Cl.ASS: 9 INT. Cl.ASS: I 3 
GOODS: AMMUNITION NAMELY SHOTSIIELLS 
SER. NUMBER: 423.191 FILED: MAY 3. 1972. 
IN COMM: JANUARY 1 7. 197 2. 
FIRST USED: JANUARY I 7. 19 7 2. 
PUBLISHED FOR OPPOSITION: f'EDRUARY 20. 1973. 
REG. NUMBER: 958.403 REGll-iTERED: MAY 8. 1973. 
REGISTRANT: REMINGTON Al~MS COMPANY. INC. 

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

ASSIGNOR: REMINGTON ARMS COMPANY. INC. NEWREMCO. 
INC. 

BRIEF: MERGER f'ED 0 1. 198 0 CHANGE Of' N AMC HD 0 1. 
1980 

RECORDED: MAY 19. 1980. 
ACKNOWLEDGED: APRIL 29. 1980. 
REEL/FRAME: 368/648 

X XPERT 

STATUS: RENEWI'D 
U.S. Cl.ASS: 9 

STATUS DATE: ocnmrn. 11. 1980. 
INT. CLASS: I 3 

GOODS: SPORTING AND SMALi. ARMS 1\MMUNITlON AND 
COMPONENTS Tl IEREOF 

SEif. NUMBEH: 96.804 I'll.ED: MAY I 0. 1960. 
IN COMM: MAY 2. 1960. 
FIRST USED: Ml\ Y 2. 1960. 
PUBLISHED FOi~ Ol'POSITJON: Jl!l.Y 26. 1960. 
REG. NUMUER: 705.414 REGISTERED: OCTOIJLR 11. I %U. 
REGISTRANT: OLIN MATHIESON CHEMICAL CORPORATION. 

EAST AL TON. ILL. 
RENEWED: OCTOBER 11.1980. 
RENEWED TO: OLIN CORP .. ST AMf'ORD. CONN. 
ASSIGNEE: OLIN CORPORATION 

ASSIGNOI?: 01.IN MATHIESON CllEMICAL CORPORATION 
BRIEF: CllAN(iE OF NAME SEP 0 I. 1969 
RECORDED: MARCH 9. 1970. 
ACKNOWLEDGED: SEPTEMBER I. 1969. 
REEL/FlfAME: 190/369 

CLAIMS/DISCLAIMS: OWNF.R OF REG. NOS. 159.784 AND 
500.221. 

Page: 
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XPERT 

ST A TUS: RENEWED 
U.S. CLASS: 9 
GOODS: SI IOT SHELLS 

STATUS DATE: JUNE 23. 1985. 
INT. Cl.ASS: 13 

SER. NUMBER: 202.4 72 FILED: SEPTEMUER IO. 1924. 
IN COMM: JANUARY 16. 1924. / 

Xpert 

GPlOO 

Search: 2661994 

FIRST USED: JANUARY 16. 1924. 
PUBLISHED FOR OPPOSITION: APRIL 14. 1925. 
REG. NUMHlm: 199.903 REGISTERED: JUNE 23. 1925. 
REGISTRANT: WESTERN CARTRIDGE COMPANY. 

WILMINGTON. DELA .. AND EAST AL TON. ILL 
RENEWED: JUNE 23. 1985. 
RENEWED TO: 01.IN CORPORATION (V /\.CORPORATION): 

ST AMI'ORD.CT 
ASSIGNEE: OLIN CORPORATION 

ASSIGNOR: OLIN MATlllESON CllEMICAL CORPORATION 
BRIEF: CHANGE OF NAME SEP 0 I. I 969 
RECORDED: MARCH 9. 1970. 
ACKNOWLEDGED: SEPTEMBER I. l 969. 
REEL/FRAME: 190/369 

Xl'ERT 

ST A TUS: R F.NEWF.D 
U.S. CLASS: 9 

STATUS DATE: MAY 11. 196R. 
INT. CI.ASS: I 3 

GOODS: SHOT SllELLS. RIFLE AND PISTOL CARTRIDGES 
SER. NUMBER: 527.R46 FILED: JlJLY 5 .. 1947. 
IN COMM: JANUARY 16. 1924. 
FIRST USED: JANUARY 16. 1924. 
PUBLISHED FOR OPPOSITION: FEBRlJAR Y l 7. 194 8. 
REG. NUMBER: 500.221 REGISTERED: MAY 11. 1948. 
REGISTRANT: 01.IN INDUSTRIES. INC .. EAST ALTON. IL 
RENEWED: MAY l l. l 96R. 
RENEWED TO: OLIN MATHIESON CHEMICAL CORP .. NEW YORK. 

N.Y. 

U.S. REGISTRATIONS CLAIMED: 199.903 

GJ•IOll 

ST1\Tl1S: RIXHSTFRI:D 
U.S. Cl.ASS: 9 

STATUS D:\TE: M1\RCII I 0. 198 7. 
INT. Cl.ASS: I 3 

GOODS: l'IRl'!\RMS 
srn. NUMBER: 612.322 FILED: Jl.11.Y 30. 1986. 
IN COMM: FEIJRUt\RY 5. 1986. 
FIRST USED: HBRUARY 5. 1986. 
PU BUSHED FOR OPPOSITION: DECEMBER I 6. 19 8 6. 
REG. NUMBEH: 1.4 3 1.8 8 5 REGISTERED: MARCI I I 0. 19 8 7. 
REGISTI~ANT: STURM. RUGER & COMPANY. INC. (DEL 

CORPORATION): SOUTIIPORT.CT 

Page: 2 
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M-100 

M•100 

MR-3100 

Se11rch: 2661994 

M-IOO 

STATUS: REGISTERED 
U.S. CLASS: 9 

C . 

STATUS DATE: MAY 26. 1987. 
INT. CLASS: 13 

GOODS: FIREARMS AND PARTS THEREOF 
SER. NUMBEl~: 625.533 l'ILED: OCTOllER 16. 1986. 
IN COMM: MARCH I 9 8 6. 
FIRST USED: MARCii 1986. 
PUBLISHED FOR OPPOSITION: MARCH 3. 198 7. 
REG.NUMBER: 1.440.547 REGISTERED: MAY26, 1987. 
REGISTRANT: AMl'.RIND. INC. (CALIF. CORPORATION): 

CLEVELAN D.011 

M-IOO 

STATUS: REGISTERED 
U.S. CLASS: 9 

STATUS DATE: JUNE 2. 1987. 
INT. CLASS: 13 

GOODS: FIREARMS AND PARTS THEREOF 
SER. NUMBElt: 625.618 FILED: OC..'TOBER 16. 1986. 
IN COMM: MARCI I I 9 8 6. 
FIRST USED: MARCH 1986. 
PUBLISHED FOR OPPOSITION: MARCH 10. 1987. 
REG. NUMBER: 1.441.149 REGISTl':RED: JUNE 2. 1987. 
REGISTitANT: AMERIND. INC. (CALIF. CORPORATION): 

Cl.1'.VELAN D.011 

MR-.HOU 

STATUS: REGISTERED 
U.S. CLASS: 9 
GOODS: RIFE POWER 
SER. NUMBER: 397.914 
IN COMM: 011978 

STATUS DATE: JUNE 12.1984. 
INT. CLASS: 13 

FILED: SEPTEMBER 30. 1982. 

FIRST USED: .JANUARY 1978. 
PUllLISllED FOi{ Ol'l'OSITION: MARCii 2 0. I 9 8 4. 
REG.NUMDEI{: 1.281.479 REGISTERED: JUNE 12.1984. 
REGISTRANT: ACCURATE ARMS CO. INC.. MC EWEN. TENN. 

Page: 3 
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Shepard'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 : 2 6 6 I 9 9 4 SMS 
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State Trademark Report 

Our 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 NAME 

ALABAMA 
ALASKA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
CONNECTICUT 
DELAWARE 
FLORIDA 
GEORGIA 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
IOWA 
KANSAS 
KENTUCKY 
LOUSIANA 
MAINE 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MINNESOTA 
MISSISSIPPI 
MISSOURI 
MONTANA 

STATE UPDATES 

EFFECTIVE DATE - 06/29/87 

LAST UPDATE 

05-25-87 
10 01 86 
oa-=30::35 
05-04-87 
05-29-87 
03-27-87 
05-06-87 
09-22-86 
05-29-87 
03-30-87 
12-29-86 
05-15-87 
05-29-87 
06-11-87 
04-30-87 
04-30-87 
02-21-87 
02-03-87 
03-31-87 
05-29-87 
03-12-87 
03-03-87 
03-31-87 
05-29-87 
03-31-87 
05-29-87 

STATE NAME 

NEBRASKA 
NEVADA 
NEW HAMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 
OHIO 
OKLAHOMA 
OREGON 
PENNSYLVANIA 
PUERTO RICO 
RHODE ISLAND 
SOUTH CAROLINA 
SOUTH DAKOTA 
TENNESSEE 
TEXAS 
UTAH 
VERMONT 
VIRGINIA 
WASHINGTON 
WEST VIRGINIA 
WISCONSIN 
WYOMING 

LAST UPDATE 

03-31-87 
05 29 87 
05=04=31 
12-29-86 
03-31-87 
02-12-87 
05-29-87 
03-31-87 
05-29-87 
03-31-87 
05-26-87 
05-30-87 
03-31-87 
04-25-86 
05-19-87 
03-30-87 
03-31-87 
02-24-87 
02-27-87 
05-13-87 
06-30-86 
04-07-87 
03-26-87 
04-01-87 
03-31-87 

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 
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XP 

EXP 

PX 

XPL 

XPLO 

X-PLO-TONE 

{ 
\ 

FOR: CLASS 16-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 

FOR: CLASS 22-GAMES TOYS, AND SPORTING GOODS 
OWNER: RICHARD H HARRIS JENKS OK 
STATE: OKLAHOMA 
U.S. CLASS(ES): 21 
REG NUMBER: 014056 
STATUS: REGISTERED 

DATE REGISTERED: SEPTEMBER 13, 1975 

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 

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 
ST ATVS; REGISTERED 
DATE REGISTERED: MAY 05, 1980 

FOR: CLASS 9-EXPLOSIVES,FIREARMS AND PROJECTILES 
OWNER: 11 CHARPENTIER NEW ORLEANS LA 
STATE: LOUISIANA 
U.S. CLASS(ES): 9 

STATUS: REGISTERED 
DATE REGISTERED: OCTOBER 30, 1982 

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: AUDlOSONE, INC., MONROE, CT 
STATE: CONNECTICUT 
U.S. CLASS(ES): 26 
REG NUMBER: 005456 
STATUS: REGISTERED 
DATE REGISTERED: DECEMBER 20, 1982 

Search 1661994 LTE State Page: 1 
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MCP-100 

CV 100 

FORMULA 100 

OSDS 100 

G0-100 

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 2S, 1980 

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 

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 

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, 197.5 

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 lS, 1983 

Searcll: 166199 4 LTE State Page: 2 
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Common Law Library Sources 
Our trade directory sources are coded as follows for your references: 

A1 Thomas Register of American Manufacturers E22 Modern Plastics Encyclopedia Directory of Trade Names 
A2 MacRae's Industrial Directory E23 Package Engineering Buyer's Guide & Directory 
A3 U.S. Industrial Directory E24 American Gas Assoc. Laboratory Directory of Certified 
A4 Standard Directory of Advertisers Appliances & Accessories 
A8 Thomas Grocery Register E25 Packaging Machinery Directory 
A9 Trade Name Dictionary E27 Hitchcock's Assembly Engineering Master Catalog 
C1 American Druggist Blue Book E28 Besrs Safety Directory 
C2 Drug Topics Red Book E29 Sanitary Maintenance Buye(s Guide 
C4 PDR - Physician's Desk Reference E30 Air Conditioning, Heating & Refrigeration News Directory 
C6 Trademarks Listed With The Pharmaceutical Mfrs. Assoc. E31 Fence Industry Directory 

(PMA) E32 Construction Equipment Buyer's Guide 
C7 USAN and The USP Dictionary of Drug Names E33 Roofing/Siding/Insulation Trade Directory 
ca American Drug Index E34 Manufactured Housing 
C9 Physician's Desk Reference for Radiology and Nuclear E36 Welding & Fabricating Data Book 

Medicine E37 Farm & Power Equipment 
C10 Physician's Desk Reference for Nonprescription Drugs E38 Mechanical Products Catalog 
C11 Unlisted Drugs E40 Directory of Machine Tools (NMTBA) 
C12 American Hairdresser Green Book E42 Implement & Tractor Product File 
C13 Veterinary Drug Index F1 Datapro Directory/Software 
C14 Clinical Laboratory Reference F2 Design News Electrical/Electronic Directory 
C1S Drug & Cosmetic Catalog F3 ICP Software Directory 
C16 Medical Device Register F4 Electronic Industries Association Trade Directory 
C17 Beauty Fashion FS Electronic Design's Gold Book 
C18 Physician's Desk Reference for Ophthalmology F6 Annotated Directory of Parts and SeNices for Audiovisual Equipment 
C20 Clinical Toxicology of Commercial Products F10 Sound and Communications Blue Book 
C21 Modem's Market Guide F11 E.E.M. - Electronic Engineers Master Catalog 
C22 Pharmaceutical Trade Mark Directory - IMS F12 EITD - Electronic Industry Telephone Directory 
C23 Analytical Chemistry Lab Guide F13 Computer Information Directory 
C24 Modern Veterinary Practice Red Book F14 Audio-Visual Equipment Directory 
C2S The Merck Index F15 ISA Directory of Instrumentation 
C26 Drug Facts & Comparisons F16 The Software Catalog: Microcomputers 
C27 Dental Products Report Annual Buyer's Guide F17 The Software Catalog: Minicomputers 
C28 Health Industry Buye(S Guide F18 Data Sources 
C29 The Fragrance Foundation Reference Guide F19 The Software Encyclopedia 
C30 Pets Supplies Marketing F20 Encvclooedia of Information Systems and Services 
C31 Pet Dealer Purchasing Guide F22 The North American Online Dlrectorv 
C33 Dental Laboratory Review Buyer's Guide F23 Telecommunications Systems and SeNices Directory 
D1 Chemical Week Buyer's Guide G1 PCM Profitable Craft Merchandising 
02 CEC • Chemical Engineering Catalog (Chemicals & G2 China Glass & Tableware Redbook Directory 

Equipment) GS MMR Musical Merchandise Review Supplier Directory 
D3 Paint Red Book G6 Gift & Decorative Accessory Buyer's Directory 
D4 Chemical Engineering Equipment Buyer's Guide G7 Jeweler's Circular/Keystone Brand Name & Trademark Guide 
D5 Pesticide Handbook • Entoma G7a Jeweler's Circular/Keystone Sterling Flatware Pattern Index 
D6 Trademark Directory of the National Paint & Coating Assoc. G8 Quid Horloger (Swiss Watchmaking Yearbook) 
D7 Rubber Red Book G10 Optical Manufacturers Assoc. Trade Names Directory 
DB Adhesives Red Book G11 Photo Weekly Buyer's Handbook 
09 The Condensed Chemical Dictionary G12 PTN Photographic Trade News Master Buying Guide & 
DIS Farm Chemicals Handbook Directory 
D16 Farm Supplier Directory G13 The Purchaser's Guide To The Music Industries 
D17 Metal Finishing Guidebook and Directory G15 PlaY1hings Directory 
D18 Home & Garden Supply Merchandiser Green Book G16 Toy Trade News 
D19 Farm Store Merchandising Buyer's Guide G17 National Sporting Goods Assoc. Buying Guide 
D20 McCutcheon's Emulsifiers and Detergents G19 Bicycle Manufacturers Assoc. Trade Name Registration List 
El Pima Catalog · Pulp and Paper Mill Catalog and Engineering G20 Register of Toy Tradenames & Trademarks 

Handbook G22 Writing Instrument Manufacturers Association, Inc. 
E2 The Locksmith Ledger and Security Register G2S Yacht Racing & Cruising 
E3 A List of Massachusetts Solar Industries G26 Marine Catalog Buyer's Guide 
ES International Glass/Metal Catalog G27 Automotive Body Repair News Buyer's Guide 
E6 Directory of Forest Products Industry G28 Automotive Age Buyer's Guide 
E7 Wholesaler Product Directory - Plumbing, Heating, Air·Cond. & G29 Jobber Topics Annual Marketing Directory 

Refrig. Industry G30 National's Red Book· Blue Book Autobiography 
E9 Hardware Age "Who Makes It Buyer's Guide" G31 National Automotive Directory 
EtO Building Supply Home Centers Buyer's Guide G32 International Directory of Art & Craft Materials 
E11 Heating, Piping, Air Conditioning HPAC lnfo-dex G35 Billboard's International Buyer's Guide 
E15 Product Directories of the Refractories Industry of the G36 Boston Bands 

United States G37 Tire Guide 
E18 Fluid Power Handbook & Directory G40 American Glass Review • Glass Factory Directory Issue 
E20 Trade Designation of Plastics & Related Materials • Plastics G41 The Boating Industry Marine Buyer's Guide 

Technical Evaluation Center G42 Sailboat & Equipment Directory 
E21 A Concise Guide to Plastics G43 Sailing Boats of the World 

(OVER) 

Thomson &Thomson One Monarch Drive, North Quincy, MA 02171-2126 Telephone(617) 479-1600 (800) 692-8833 
TT sos-H (5/87) FAX.(617) 786-8273 Telex 6971430 (Thomson) 
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G44a 
G44b 
G44c 
G45 
G46 
G47 

G51 
Ht 

H2 
H3 
H4 
H6 
H7 
H8 
H10 
H11 
H12 
H13 
I1 
12 
13 
14 
15 
16 
I6a 
17 
18 
19 
110 
111 
112 
l13a 

114 
114b 
115 
116a 
116b 
l16c 
l17a 
I17b 
118 
119 
120 
121 
122 

123 
124 
125 
127 
128 
129 

132 
133 
134 
137 
138 
139 
140 
141 
J1 

J3 
JS 
J10 
J15 
J16 
J17 
J21 
J24a 
J24b 
J28a 
J28b 
J29 
J30 
J31 

( 

Mobile Home Blue Book • Official Market Report 
Recreational Vehicle Blue Book • Official Market Report 
Van Conversion Blue Book Official Market Report 
Motorcycle Dealer News Buyer's Guide 
Cruising World 
The Illustrated Encyclopedia of the World's Modem Military 
Aircraft 
Phonolog The All·ln-One Record Reporter 
Cookware Manufacturers Assoc. Registered Trademarks & 
Brand Names 
Juvenile Merchandising 
Flotation Sleep Industry 
Small World Directory 
Wallcovering Directory 
American Furniture Manufacturers Assoc. Marketing Bulletin 
Sew Business • National Directory 
Flooring Directory and Buying Guide 
Trade Name Directory for Carpets & Rugs 
Resilient Flooring Trade Name List 
Decorating Retailer Source Book 
IMS Directory of Publications 
Greetings Magazine Buyer's Guide 
Books in Series in The United States 
Slogans in Print 
Slogans 
Editor & Publisher Yearbook 
Editor & Publisher Syndicate Directory 
Marking Products & Equipment Buyer's Guide 
Geyer's Who Makes It Office Supply Directory 
Walden's Paper Catalog 
Lockwoods Directory of Paper and Allied Trades 
International Motion Picture Almanac 
International Television Almanac 
Complete Encyclopedia of Television Programs: 
1947. 1976 
TV Feature Film Source Book 
Series, Serials and Packages 
The Effective Echo, A Dictionary of Advertising Slogans 
The Video Sourcebook 
The Video Tape & Disc Guide to Home Entertainment 
The Radio Programs Source Book 
Books in Print 
Paperbound Books in Print 
Children's Books in Print 
The Comic Book Price Guide (Overstreets) 
The International Licensing Directory 
Shepard's Citations (Copyrights) 
Ink Trademarks Filed With The National Association of Printing 
Ink Manufacturers 
Advertising Slogans of America 
Publishers. Distributors & Wholesalers of the U.S. 
The Standard Periodical Directory 
Gebbie Press • Alt-In-One Directory 
Ulrich's International Periodicals Directory 
Complete Directory to Prime Time Network Television Shows: 
1946 • present 
Working Press Of The Nation/Magazine Directory 
Librarian's Handbook (EBSCO Subscription Services) 
American Book Publishing Record 
Library Journal Book Review 
Sources of Supply • Buyer's Guide 
Office Product Dealer Product Buying Guide 
The Videolog 
The Motion Picture Guide 
Body Fashions • Intimate Apparel Directorv 
Earnshaw's Infants, Girls, Boys, Wear Review Directory 
Register of Brand Names & Trade Marks of the Thread Industry 
Linens & Domestic Bath Products Annual Directory 
Shoe Factory Buyer's Guide 
Luggage & Travelware Directory and Market Guide 
Fashion Accessories Buyer's Bluebook 
Intimate Fashion News Directory Issue 
Knitting Times Yearbook 
Knitting Times Buyer's Guide Directory 
Leather Buyer's Guide 
Leather & Shoes • Chain Shoe Stores Directory 
Footwear News Magazine Directory Issue 
Hat Life Yearbook and Directory 
Fairchild's Te1<lile & Apparel Financial Directory 
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J38 
J38b 
J39 
K1 
K2 
K5 
K6 
KS 
K10 
K11 
K12 
K13 
K18 
K19 
K19a 
1<20 
1<22 
L1 
L3 

L4 
L.5 
L6 
L7 
LB 
L9 
L10 
L11 
L12 
L13 
L14a 
L14b 
L16 
L17 
L18 
l20 
l21 
l22 
l23 
l26b 
l27 
L40 
L41 
L42 
L43 
L44 
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American Apparel Manufacturers Assoc. Inc. • Members 
Man-Made Fiber Fact Book 
Man-Made Fiber, A New Guide 
Industrial Fabric Products Review Buyer's Guide 
The Florida Fruit & Vegetable Directory 
Health Food Business Purchasing Guide 
Quick Frozen Foods Directory of Frozen Food Processors 
Candy Buyer's Directory 
Modern Brewery Age Blue Book 
The Beer Can Collectors Bible 
Connoisseur's Guide to Beer 
Tobacco Retailers' Almanac 
United States Tobacco and Candy Journal Supplier Directory 
Beverage Industry Annual Manual 
Universal Numeric Code Directory for Alcoholic Beverages 
Universal Numeric Code Directory for Wines 
The Brewer's Digest/Buyer's Guide & Directory 
The Directory of The Canning, Freezing, Preserving Industries 
Standard and Poors Register of Corporations 
Thomson & Thomson's List of U.S. Patent & Trademark Office 
Trademark Registrants and Applicants 
Directory of Corporate Affiliations "Who Owns Whom" 
Directory of Uniform Product Code Council (UPCC Members) 
Franchise Opportunities Handbook 
Shopping Center Directory 
Acronyms, Jnitialisms and Abbreviations Dictionary 
Reverse Acronyms, Jnilialisms and Abbreviations Dictionary 
World Guide to Abbreviations of Organizations 
Encyclopedia of Association • Vol. 1 - National Organizations 
Cumulative List of Organizations (U.S. Treasury) 
Directory of Special Libraries & Information Centers 
Hotel and Motel Red Book 
Directory of Hotel & Motel Systems 
Inbound Traffic Guide 
Standard Directory of Advertising Agencies 
Thomson & Thomson's List of State Trademark Registrants 
Awards, Honors and Prizes 
The National Directory of Addresses and Telephone Numbers 
World Guide to Trade Associations 
Business Firms Master Index 
Besfs Key Rating Guide· Property Casualty 
Airline Handbook 
Thomas Register (Trademark Owners) 
MacRae•s Industrial Directory (Trademark Owners) 
Standard Directory of Advertisers (Trademark Owners) 
Thomas Grocery Register (Trademark Owners) 
U.S. Industrial Directory (Trademark Owners) 

R2540686 



I 

(
-'-. . 

(o(o{ol '19 
Analyst: --=e~ .. cs~. _ 
Our File: 

Common Law Library Search 

Mark/Trade name: ___ _L_X~f>_----1---J-"""o~O~---------
Type of Search: _______ fit~..L.11'----S.t.!oeg=::::::l..L-:rck~-------

Mark/Trade Name Goods/Services Owner/Address Sourc~ Edition 
Code* Date 

r-: 'I./') 'Qp Yi €.'S e.'Y. Yllas1~Yl -~ L .. r w I b ~"'"md\ ~·1J. l'hovnnc:: ., - I .:JI; . 
J-l-a '\vd IJC-- fO~ \.1\(.. • 

I ~,,+\,, _ q .,..,~.-k:.. -rAJ fl-l/ 1~7 , , I 

v 

XP1rn ~r-J:1 f\n t;i"'cx:J s r'Pit1mf,. J. ,v; Arm'S 
- ~ 07 v 

fl r- IV\ c. . 
l~fi ... ,.,~A. e!T: F.-q J '7.7 

--:; -r 

Comments:-------------------------------

N/L=Not Listed 
'Codes refer to trade directory SOllrces listed on International Common Law Library Sollrce List. 

TI 501 B (4/86) 
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Computerized Common Law \i.Report 

This information is based upon information published in trade directories or furnished 

by industry sources. Every attempt has been made to assure its completeness and accuracy 

although total absence of omissions or inaccuracies cannot be guaranteed. Certain excerpts 

from our leased computerized data bases are subject to copyright protection. Proper use of 

such material is the responsibility of the search correspondent. 

Please note that some citations carry a registration or trademark notice represented 

by ##R## or ##TM##, etc., foJJowing the mark. 

Search : 2 6 619 9 4 SMS 
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"'"'* No Pertinent References Found "'""" 

Search. 2b6 J :194 SMS 
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Trade Name Report 

The attached report is the result of a computerized search of approximately nine 

million company names. The database has been supplied by Dun & Bradstreet 

and contains names from the Dun's Market Identifiers "' (DMI) Database. Also 

included are two million Dun's support records which are usually assigned a 

Standard Industrial Classification (SIC) code of 8999. This represents records that 

do not contain complete marketing information; therefore, the type of business 

cannot be defined. A notation of "NEC" following the SIC Code description stands 

for "Not Elsewhere Classified", and an asterisk("') following the name indicates that 

the company is incorporated. 

Each record contains the name of the company, the secondary or "DBA" (Doing Business 

As) name if applicable, the city and state in which the company is located, Dun's number, 

up to six SIC codes, and an SIC code description of goods and services which represent 

categories of the company's business activity. (These descriptions may not always 

represent the exact product or service produced by the company). 

While Dun & Bradstreet considers the database to be reliable, the accuracy, currency 

and completeness cannot be guaranteed. 

PLEASE NOTE: 

This report lists the records in the order of their closeness of similarity to your 

proposed mark. Identical or very similar marks are displayed first, followed by variations 

of the mark. 

In cases where the name searched is common, the report has been limited by relevant 

descriptive terms; SIC Codes; or U.S. Classes. 

*Dun's Market Identifiers is a registered trademark of Dun & Bradstreet Inc. 

Searr~ <661994 TAD 
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'COMPANY NAME CITY ST DUN# 

SECONDARY NAME 

B H X PA_RTS AND PIECES LAURENCEVILLE GA 108643099 

T-SHIRTS X PRESS MANY LA 094080066 

H X P LIMTED INC GRINNELL IA 085373942 
HOTJIG & ASSOCIATES 

H X PORTERS FORT TdORTll TX 121238638 

LARSON ERNEST RICHARD DIAHOND HO 155240559 
JRS PONY KPRESS 

D X P EP S TOP MT PLEASANT IA 098721863 
DX PEP STOP 

F X P INC ATilERTON CA 037866209 

FORTESCUE FRANK K P C BLOOMFLD HLS HI 052471810 

G X P TAVERN INC STATEN ISLAND NY 059352302 
AY CAFE 

INTERCONT IHP & XP CO INC CHICAGO IL 138773387 

J P C PROPERIY MG! CONS* SHllHIOTJN NY 101201820 
K P D MANAGEHENI 

K P C 0 RECOURCES PARKERSBURG 1dV 143811719 

K P D COURIER & DELIVERY COUNCIL BLF IA 122113178 

X P EXPRESS INC HASPEIH NY 150545408 

K P 11GMI LATHAM NY 106169634 

K P 0 INC NETd ORLEANS LA 083550202 

X P 0 SOHO NETd YORK NY 143958502 

X-P FARl1S LYHAN NE 145569224 

Search: l.bl>l994 TAD 
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SIC CODE/DESCRIPTION 

5941 SPORTING GOODS & BICYCLE STORES 

5999 HISCELLANEOUS RETAIL S'IORE, NEC 
5941 SPORTING GOODS & BICYCLE STORES 
2261 FINISHING PLANTS, COTTONS 

5041 SPORTING & AMUSEMENT GOODS 

5041 SPORTING & AMUSEMENT GOODS 
5063 ELECTRICAL APPARATUS & EQUIPMENT 
5199 NONDURABLE GOODS, NEC 
5136 HEN'S CLOTHING & FURNISHINGS 
5137 TdOHEN'S & CHILDREN'S CLOTHING 
5149 GROCERIES & ITS PRODUCTS, NEC 

5541 GASOLINE SERVICE STATIONS 
5331 VARIET'l STORES 
5699 APPAREL & ACCESSORIES, HISC. 
0212 BEEF CATTLE EXCEPT FEEDLOIS 

5541 GASOLINE SERVICE S'IATIONS 

6552 SUBDIVIDERS, DEVELOPERS, EXCEPT CEMETERIES 
3613 STJITCHGEAR & STJITCHBOARD APPARATUS 

8111 LEGAL SERVICES 

5812 RESTAURANTS, DINERS, EATING PLACES 
5813 BARS, NIGHT CLUBS (DRINKING PLACES) 

8999 SERVICES, NEC 

6512 BUILDING OPERATORS NONRESIDENTIAL 

8999 SERVICES, NEC 

4212 IBUCKING TJITHDUI S'IORAGE, LOCAL 

4212 TRUCKING YIIHOU! S'IORAGE, LOCAL 

8999 SERVICES, NEC 

6792 INVESTORS, OIL & GAS ROYALTIES 

8999 SERVICES, NEC 

8999 SERVICES, NEC 

Trade Name Page: I 
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Automotive Products and Fabricated Products 3Q87 R&D Report 1 

Ass TRACTS 

AUTQMQTIVE PRQDUCTS DEPARTMENT 

FIHISftES 

CONVERSION TO DUPONT FINISHES AT CORVETTE•••••••••••••••• B 

All ten 1988 colors at th• corvette plant, Bowlinq 
Green, KY, have been converted from Inmont to OU Pont 
basecoat/clearcoat finishes, representinq $5MM in 
sales. Additional •ignificant opportunities exist for 
Bexloy• fascia to replace the currently used RIM, and 
for a two component isocyanate clearcoat for end of 
line repair. 

HIGH SOLIDS BASECOAT/CLEARCOAT COST REDUCTION •••••••••••• 8 

A program aimed at reducing th• raw material costs of 
high solid basecoat/clearcoat has resulted in estimat·ed 
savinqs of over $2MM/year, primarily through reduction 
in pigmentation levels and lowerinq of volumetric 
solids, without sacrifice in performance. 

LOW TEMPERATURE CURIHG AUTOMOTIVE TOPCOAT FINISHES •••••••. 9 

Development of a low bake, low solv•~1: .. emissions 
automotive topcoat system has progressed to the 
submission staqe at G. M. The system consists of a 
waterborne basecoat with either a solvent borne 
isocyanate or non-isocyanate two-component clearcoat. 
Potential sales to G.M.-U.S. by the mid 1990'& is 
$209MM with an ATOI margin of llt. 

LEAD EDGE CHIP RESISTANT PRIMER ••••••••••••••••••••••••••• 10 

With the introduction of aerodynamically designed 
automobiles, there has been a significant increase in 
the paint chipping on the lead edge of the hood.s of 
these venicles. A special chip resistant primer which 
can be applied wet-on-wet with a topcoat system is 
being readied for customer tests at Ford and General 
Motors. 

GTP PIGMENT DISPERSANTS ••••••••••••••••••••••••••••••••••• 10 

Pi91t1ent dispersants based on Group Transfer 
Polymerization showing improvements in viscosity 
stability and piqment utilization, have been approved 
for use at G.M.'s CPC Division and are also being 
offered to BOC. Across the board adoption of these 
dispersants has the potential to reduce dispersion 
costs by up to $2.SMM/year. 
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REFINISH HIGH SOLIDS IMROH9 COMKERCIALIZATION ••••••••••••• 11 

A new line of high solids urethane enamels, Imron• 
5000, will be introduced to truck accounts, in response 
to EPA pressure to reduce solvent emissions. A 
companion line of glamour basecoat/clearcoat colors 
will follow. current Imron• sales to this industry are 
$11MM annually with about $2MM ATOI. 

CIDSED IDOP TECBNOIDGY •••••••••••••••••••••••••••••••••••• ll 

A program has been initiated to demonstrate on-line 
color and appearance control during spray application 
in automotive plants. Designated, •closed Loop 
Technology•, this system will enhance service to our 
customers and also provide $100M/year cost savings in 
color standards preparation. 

IMPROVED REFINISH CRONAR9 CLEARCOAT ••••••••••••••••••••••• 12 

In response to customers need for a more rapid cure 
clearcoat, a new Cronare clear was developed and is 
undergoing field testing prior to commercialization. 
Cronar• is expected to contribute $4MM to Refinish ATOI 
in 1987. 

REFINISH 1988 IMPORT HEW CAR COLOR PROGRAM •••••••••••••••• 12 

The 1988 Factory Package color development program for 
new imported cars is the largest ever, with 120 colors 
to be developed. This is needed to provide a complete 
offering to our customers to prevent competitive 
inroads. Completion is expected in February 1988, with 
projected 1988 sales in excess of $100M. 

REFINISH BUSINESS REQUIREMENTS PLAHNING PROJECT ••••••••••• 13 

A Technical Team was formed to improve formula accuracy 
as one route to attaining part of the cost reduction 
qoal of f21MM in reduced inventories and $6.4MM in 
reduced raw material usaqe. Initially 130 formulas have 
been selected for revision. Additional savings of $300M 
ATOI in 1987 and $450M ATOI in 1988 were identified 
through related quality programs. 

DISPERSION PROCESSES ••••••••..•..••.•.•.•..•.•••••••.•.... 13 

Estimated annual savings of $300M/year are expected as 
a result of switching to in-house manufacture of two 
red piqment dispersions used in Lucite• refinish 
lacquers, which resulted from improved dispersion 
capability developed in this program. Additional 
dispersions are now under study, to extend applications 
for the new capability. 
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Automotive Products and Fabricated Products 3QS7 R&D Report 3 

FABRICATEQ PBOOUCTS 

CQNSUIWt PBOPPC'J'S MP SPBC:IALTY RIS:IHS pxyys:rOH 

MACROMONOMERS AS DISPERSANT POLYMERS FOR NAD'S •••••••••••• 14 

Macromonomers prepared by cobalt catalyzed chain 
transfer are the basis for a new class of Non-Aqueous 
Dispersions exhibiting improved rheolo9Y control in 
finishes and offering the possibility of acting as 
cross linkers. 

ACRYLIC PRESSURE SENSITIVE ADHESIVES ••• e••••••••••••••••••lS 

High performance acrylic pressure sensitive adhesives 
have been formulated from comb and block copolymers 
made by Group Transfer Polymerization and cobalt 
catalyzed chain transfer processes. Characterization of 
these adhesives is continuing. 

AQUEOUS DEVEIDPMENT OF PBOTODEFINABLE PLEXOGRAPllIC PRINTING 
PI.A.TES •••••••••••••••••••••••••••••••••••••••••••••••••••• 15 

Acrylic micro9el systems have been synthesized as a 
route to replace Kraton• copolymers in aqueous 
developable flexo9raphic plates. FPD sales potential to 
Imaqinq systems is in the range of $1.BMM to $5MM 
depending upon the market segment that can be 
addressed. 

RESINS FOR XEROX TONER SYSTEKS •••••••••••••••••••••••••••• 16 

As part of our program to increa•• resin sales to 
Xerox, a candidate styrene/acrylic bead resin was 
selected for further testing in one of their toner 
systems. Potential volume is l.JMM pounds, with the 
economic• to be defined. Approval of semi-works batches 
will lead to a December production run . 

... 
MICROWAVE OVEN RELEASE COATING •••••••••••••••••••••••••••. 16 

A Silverstone• system was developed to meet the 
demanding requirements for a release coating for 
Lucky-Goldstar's microwave oven broiler. Sales 
potential is $2MM. Goldtstar is currently evaluating 
our candidate. 
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Automotive Products and Fabricated Products 3Q87 R&D Report 4 

PLASllA DEPOSITION AS A SUBSTRATE FOR FWOROPOLYllER 
COATINGS •••••••••••••••••••••••••••••••••••••••••••••••••• 1 7 

Silverstone• was successfully applied to qlass that was 
plasma coated with, in one case, a ceramic and, in 
another, with a coarse aluminum coatinq. Plasma 
deposition is beinq pursued as a low cost route for 
adhesion promotion of fluoropolymer coatinqs to a 
variety of substrates, to protect and expand our $30MM 
sales position. 

BLBCTROPBORETIC METHODOLOGY USED FOR DISPERSION APPLICATION 
PROBI.EMS ••••••••• " •• . Jt ••••••••••• 'T ••••• , •••••••••••••••••• • 18 

Electrophoretic studies helped identity·tfie basis for 
better application properties of a competitive PTFE 
dispersion when compared to our own. This should enable 
us to improve roller coatinq application of existinq 
and new PTFE products as the trade moves in this 
direction. 

INCREASED llBTHYL METHACRYLATE CAPACITY Vll RECYCLE OF 
SPENT ACID • •••••••••••••••••••••••••••••••••••••••••••••• • 18 

A 15MM pound/year or 5 per cent increase in capacity of 
the Memphis methyl methacrylate plant has been achieved 
by recyclinq about 6' of the spent sulfuric acid 
directly to the process without conversion to 100' 
sulfuric acid in the acid recovery plant. Thia was 
instituted in response to record sales which has 
exceeded plant capacity. 

INCREASED METHYL METHACRYLATE PRODUCTION BY llETHACRYLIC ACID 
ESTER.XPICATIOH • •••••••••••••••••••••••••••••••••••••••••• • 19 

A projected shortfall of methyl methacrylate in 1988 
has led to developinq the capability to esterify excess 
methacrylic acid from Belle in the Memphis MMA plant. 
Indications are that 28MM pounds per year could be 
obtained by this strategy with $2MM ATOI, if sales 
demand continues at capacity. 

PRIME9 PLUS IHTRODUCTION .••.•.••..••••••••••••••••••••..•• 19 

A second qeneration cofilament fishline, Prime• Plus 
has been introduced. This line, which is limper for 
improved castability, and stronger for reduced 
breakage, retains Prime• 1 s unique sensitivity, and was 
developed in response to customer complaints reqarding 
stiffness and line breakage with the oriqinal product. 
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NEW CORXAN9 SHAPE PROCESS •••••••.••••••••••••••••••••••••. 20 

A new closed-mold process for sinks, vanities, and 
other Corian• shapes is beinq designad. A Venture 
Guidance Appraisal indicates excellent economics and 
final technical evaluations are under way. 

700 - M24 SNIPER WEAPONS SYS'l'EM ••••••••••••••••••••••••••• 20 

Reminqton Arms was awarded the U.S. Army M24 Sniper 
weapons Contract, because of supgrior functional 
quality of our offerinq. The initial contract is for 
soo guns, representing $2.SMM in sales at 12t ATOI 
margin. The qun will be rollmarked Model 700-M24, which 
allows commercial tie-in with our Model 700 hunting 
rifle. 

P.ARXER SBO"l'GON' • ••••••••••••••••••••••••••••••••••••••••••• 21 

A Parker shotgun prototype is being developed for 
introduction at the Shot Show in January. A key element 
is the strength of the shotgun barrel, which is under 
development. This specialty item will be available for 
order at the show for the productfon run of 50 shotguns 
to be sold for about $10,000 each. 

SfECIALTX PRODUCTS NfD SERYICES DrvISION 

IDW HEAT RELEASE, EMBOSSED TEDIAR• SYSTEM FOR AIRCRAFT 
IN'l'E:R..I ORS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . 2 1 

Three Tedlar9 faced composities submitted to Boeing 
passed their demandinq heat release test. Follow-up 
samples in Boeinq's colors are beinq submitted for 
further evaluation. An acceptable product is required 
by the first quarter of 1988 to protect this market 
seqment which accounts for 30 per cent of Tedlar•'s 
earninqs. 

IMPROVED TED?lAR• PACKAGING SYSTEM ••••••••••••••••••••••••• 22 

A new packaging system for Tedlar• film will replace 
the three existing packages, with improved product 
protection, and a cost savinqs of $3SOM. Packaqinq 
conversion has started with test quantities and will be 
completed by early 1988. 

POLYVINYL FLUORIDE (PVF) DRUM COATINGS •••••••••••••••••••. 22 

Testing of improved PVF based drum coatings is 
progressing at Natico, for uses involving difficult 
solvent challenges. Market potential is over $1MM for 
this specialty application. 
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NEW VXNYL FLUORXDE POLYMERS AND COPOLYMERS •••••••••••••••• 2 3 

Encouraqinq initial results were obtained in scouting 
new polymers and copolymers of vinyl fluoride in terms 
of solubility, melt flow rheoloqy, and lower modulus. 
In continuinq work, hiqher qlass transition 
temperature, qreater hardness, and improved processing 
are being sought with the goal of providing new base 
resins for Tedlar• or other PVF-based films. 

'VESPEL• ST • ••••••••••••• 11 ••••• o ••••••• o ••••••••••••••••••• 2 4 

Eleven out of twelve vespel• ST batches produced in the 
plant pilot unit have met specifications, significantly 
above preliminary performance specifications. A 
scale-up test in the commercial plant is underway. Full 
scale production is needed to meet customer orders in 
1988. 

KA.IaREZ• 4 000 • •••••••••••••••••••••••••••••••••••••••••••• • ·2 4 

Modified end group• on Kalrez• 4000 pertluoroelastomer 
polymer appear to provide the desired reduction in 
durometer hardness while maintaining other property 
balances and offers the improved processing 
characteristics that are being sought. If the expected 
advantaqes prove out in continued testinq, Kalrez• 4000 
will be in an excellent cost and patent position to 
meet generic competition. 

NEW FASTORQ• BOLT SYSTEM •.••....••.•..•.•.••..•..••••••..• 25 

Delays in establishing a subcontractor and in obtaining 
requlatory approvals have slowed the commercialization 
of the new Fastorq9 roof support system. Product 
performance-and market acceptance remains qood, but 
because of the delayed introduction, 1988 sales 
forecast is reduced to l.SMM bolts, a break-even 
position. 

DEPAR'l'MENTAL STBATEGIC RESEARCH 

MACROMONOMERS BY GROUP TRANSFER POLYMERIZATION (GTP) •••••• 26 

Macromonomers, made by conversion of low molecular 
weiqht polY111ers produced by GTP, to polY111ers with 
polymerizable end groups, are finding potential 
applications in pressure sensitive adhesives, and as a 
dispersant in a fuel oil additive. In the adhesives 
market alone, potential for macromonomers is estimated 
at $10-lSMM with a 30% ATOI margin. 
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IONIC BLOCX COPOLYMERS FOR WATERBORNE FINISHES SYSTEMS BY 
GTP • ••••••••••••••••••••• • •••••••••••••••••••••••••••••••• 26 

Hydrophobic/hydrophylic block copolymers prepared by 
GTP show promise as surfactants and piqment dispersants 
in automotive and refinish waterborne coatinqs. Acrylic 
emulsion polymers prepared with such surfactants appear 
to offer a better balance of paint stability and 
qreater resistance to water sensitivity in the 
resultant films. Second staqe testinq is beinq 
conducted at Marshall and Troy Laboratories. 

FUNCTIONAL STAR POLYMER APPLICATIONS AND SCALE-UP ••••••••• 27 

star polymers containinq reduced functionality and made 
at significantly reduced cost are the basis for new 
coatinqs candidates. A low voe refinish flexible clear 
coating and a coil coating candidate are being tested. 
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CQNYERSION TO DO PORT FINISHES AT CQR'VE'l.'TI 

All ten 1988 colors at the Bowlinq Green, :KY, Corvette 
plant have been converted from Inmont to Du Pont 
basecoat/elearco•t finishes. Four new colors were 
formulated, tested and approved. There are two clears, a 
riqid and a flexible, used at the account. Also, a modified 
low qloss enamel blackout was introduced for painting the 
underbody. 

During start-up some craterinq was experienced. The 
cratering problems were overcome by re-cleaninq two of the 
circul&ting systems and by formulation adjustments to the 
reducinq solvent and surface tension additive. 

The appearance of the car is currently limited by the 
physical properties of the substrate. The RIM fascia is 
being clearcoated and baked with an extra shift the night 
before in order to smooth out the inherent oranqe peel in 
the RIM. Marketing is addressing this opportunity by 
working with GM on the possible introduction of Bexley• 
fascia. The SMC plastic body shows fiber readout and bond 
seam readout (a difference in smoothness of the paint along 
internal structural support lines) as the paint appearance 
and distinctness of image (DOI) improves. Marketinq is 
about to propose a color keyed quidecoat to be sprayed over 
the competitor's •Polane• primer pendinq a Du Pont cost 
evaluation. 

Corvette is planninq to introduce a two component (2K) 
isocyanate clear for End Of Line repair in November and if 
successful, convert the main color booth next year. This 
represents an additional new business opportunity for 
Du Pont. 

The current value of the Corvette business is estimated 
at $5MM annual sales but new plastic introductions at this 
account could increase this siqnificantly and provide an 
inroad to plastic parts at other accounts. 

HIGH SOLIDS BA8ECOA1/Ct.EARCOAT CQST BEDUC'l'ION 

Du Pont's high solids basecoat/clearcoat (BC/CC) 
technoloqy has been successfully introduced and continues t.o 
be considered for use in many domestic automobile assembly 
plants. Throuqhout the development of this technology the 
major consideration was to provide a premium product with 
cost as a secondary consideration. 

As sales volume increased and automotive companies 
profitability and market share decreased we recognized the 
need to identify and implement modifications to minimize the 
cost of our products while continuing to meet customers 
needs. 
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over the past year and a half a cost reduction program 
was manned, technically feasible alternatives identified , 
and many cost savinq ideas implemented for over JO GM 
passenger car colors supplied to 6 assembly plants. Initial 
work focused on the two largest potential cost reduction 
areas' of product pigment to binder ratio (P/B), and product 
volume solids as supplied. APD's Marketinq organization 
focused on the volume solids vs price issue while the 
technical community was charged with cptimizin9 the P/B. 
Results to date show raw material cast reductions of up to 
$8.00/qallon (25 t reduction) have been achieved by dropping 
pigment levels with no known customer dissatisfaction. 
Additional changes have also been implemented to reduce the 
raw material costs of most hiqh solids basecoats by over 
$1.00/gallon. conservative estimates suqgest tnat savings 
of over $2.0 MM/year are beinq realized in raw material 
savinqs alone through this program. 

Future work will focus on implementinq additional, 
currently identified, cost savings measures and to tracking 
this programs progress and assessing its contribution to 
profits. 

LOW TEMPEBA'l'UBE AUTOMOTIVE TOPCQAT FINISlfES 

The objective of this program is to develop high 
glamour, low pollution, low bake (200°F) topcoats for use on 
steel and on heat, sensitive plastics. our topcoat system 
will include a high glamour waterborne basecoat (WBBC) with 
either an isocyanate or epoxy-anhydride two component (2K) 
clearcoat. commercial targets are Corvette, Saturn, and 
Truck and Bus. Based on an expressed interest by the CPC 
Division of G.M. for a non-isocyanate clearcoat most of our 
effort has focused on the latter chemistry. Full potential 
sales at GM (U.S.) by mid 1990's is $209MM with ATOI margin 
Of 11' 

A. submission of a WBBC/epoxy-anhydride clearcoat system 
to CPC was approved for film properties but was deficient in 
initial yell<'Winq, hiqh volatile content, and failed the 
test for paint/windshield compatibility (MVSS test). A 
reformulated product is being readied for re-submission. A 
prototype flexible clearcoat also based on epoxy-anhydride 
is under development to complete the low temperature curinq 
topcoat package. 
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J,,EAD EDGE CHIP BESISTN!T PBIMEB 

Coincident with the introduction of aerodynamically 
desiqned automobiles presaqed by Ford (Taurus and Sable) and 
more recently introduced by G. M. (Corsica and Beretta) the 
incidence of chipping on the lead edge of hoods has 
increased as has the manufacturers' needs for more chip 
resistant primer coatings. our initial lead edqe chip 
primer offerinqs, as well as our competitors, involved 
primer spplication followed by a bake cycle before 
topcoatinq. This process mode requires the addition of 
manpower for sandinq primer overspray, otherwise, the 
overspray droplets will telegraph throuqh the topcoat and 
detract from appearance. To provide for better customer 
value-in-use we have developed an alternative product 
wherein the topcoat is applied wet-on-wet over the primer, 
thus eliminating the primer bake and the costs associated 
with sandinq. 

our candidate, coded 764-195, is based on an existing 
structured polyester, RC-3601, crosslinked with melamine. 
The technical challenge was to formulate this product so 
that it had an optimum balance of topcoat holdout to avoid 
strike-in, but with sufficient flow to avoid a rough topcoat 
appearance. This was achieved through judicious selection of 
a blend of melamines to match topcoat cure rate and a 
rheology packaqe to provide hiqh viscosity at low shear 
rates alonq with good flow under bake temperatures. 
Extender piqments were chosen to qive optimum chip 
properties. 

Laboratory evaluations of 764-195 show minimum 
detraction from topcoat appearance and a siqnif icant 
improvement in chip resistance. customer tests are under 
way at Ford and planned at General Motors. 

GTP PIGMEMT QISPEBSANTS 

Applications for GTP dispersants in Performance 
Coatings continue to look promising. In the lab, we see 
significant improvements with use of GTP in several 
basecoat/clearcoat colors which have had chronic viscosity 
stability problems. Improvement of these colors is needed 
to protect our quality image and annual basecoat sales of 
more than $100MM (ATOI margin about llt) . CPC division of 
GM has already approved the use of GTP, and a presentation 
will be made to soc. We are seeking a line trial at one of 
the BOC plants. If successful, we could be supplying 
commercially by year end. 
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GTP also has potential beyond improving the quality of 
specific problem colors. Across the board use of GTP 
dispersions has the potential to.reduce our dispersion 
manufacturing cost by up to $2.5MM/yr. To capitalize on 
this opportunity, we are developing a new line of 
dispersions, which we expect to have broad applicability in 
future Automotive product developments. 

BEFINISH HIGH SOLIQS DIRQH! CQMMBRCIALJZATIQN 

Durinq the 4th Quarter, Refinish will introduce a new 
line of hiqh solids urethane enamels, Imron• 5000, to major 
direct accounts, primarily heavy duty truck manufacturers, 
who are under increasing EPA pressure to reduce solvent 
emissions. Imron• sooo colors will have emissions of less 
than 3.5 lbs./qal. volatile Orqanic Compounds (VOC) versus 
current lower solids Imron• which has an average 5.2 
lbs./qal. voe. The higher solids product is achieved 
primarily from the development and use of higher solids 
pigmented tintings. Tests of the new line have been 
conducted at nine major truck accounts this year with 
positive results. color development of approximately 400 
popular fleet colors is under way in the new quality to 
support Fall commercialization. 

Early in 1988, Refinish plans to introduce a companion line 
of glamour basecoat/clearcoat colors (Imron• 6000) utilizing 
the new tintings developed for the Imron• 5000 quality. 
Imron• has been the dominant coating used by the heavy duty 
truck industry for over a decade and the new high solids 
line ia needed to maintain our leadership position in this 
market. current color sales to this industry are $11MM 
annually with an approximate $2MM ATOI. 

CIQSED LOQP TICHHQIQGY 

We are developing the technology needed to control 
color and appearance of paint finishes during spray 
application.~ Our goal is to adjust, on-line, application 
and paint properties to yield finishes with uniform color 
with desired appearance levels. The concept of on-line 
measurement with feedback control is called •closed loop• 
technology. The incentive for this is to develop a 
competitive edge with OEM customers by enabling them to 
achieve •world class• appearance. An intermediate qoal of 
•closed loop• technology is to improve the yield and 
quantity of OEM standards produced at Troy. several hundred 
thousand panels are prepared annually for OEM customers. 
Major yield improvements can be obtained by providing rapid 
feedback of film build and color to a control system to 
adjust spray parameters. Implementation of this technology 
to OEM standards preparation is expected to produce 
$100M/year PTOI. An intangible benefit is better service to 
customers by providing quality and technology leadership. 
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A research project is under way to implement this 
technoloqy. Equipment has been purchased to control spray 
parameters, analyze the data and generate sequential control 
charts to provide anticipatory control. A modular system 
has been desiqned for use in the present Standards 
Preparation Area at Troy Lab. We have received the major 
equipment items such as the unimate 562 Robot and Diqital 
Equipment Corporation MicroVAX computer ~ystem. 
Installation of the equipment will be completed late 1987 
with start-up in late first quarter 1988. 

IMPBOVED BEFINISH CRONAB• CI.EARCQAT 

OUrinq the 1st Quarter of 1987, cronar4, a new line of 
Refinish isocyanate-free enamels based on acrylic and 
epoxy/acrylic amine crosslinkinq chemistry was introduced 
into the u.s. 

While marketplace reception has been positive in most 
areas, many users, particularly those shops without bakinq 
capabilities, have complained about the relatively lonq time 
required for the Cronar4 clearcoat to cure auf f iciently in 
order to permit liqht handlinq and fre•dom from water 
spotting when stored outside. current isocyanate based 
systems and competitive non-isocyanate clears (also 
introduced in early 1987) typically require 6-12 hours air 
dry before handling/outside exposure while Cronar• requires 
24-36 hours. 

In response to user comments, a revised Cronar• clear 
has been developed using a higher molecular weight/harder 
acrylic amine resin in combination with a silicone mar 
resistance additive. The new clear provides adequate 
performance properties after overnight dry (16-18 hours) 
under most shop conditions and exhibits improved application 
latitude and lubricity versus our previous clear. A sooo 
gallon batch has been manufactured in late September and 
Marketing is in the process of developing a field 
implementati~n strateqy. Cronar• is expected to add 
approximately $4MM to Refinish ATOI in 1987. 

REFINISH 1988 IMPQRT NEW CAB COY.QB PRQGBAM 

Factory packaqe color development for the 1988 Import 
New Car Color Program beqan in September, 1987, and is 
scheduled for completion in February, 1988. This year's 
program is the larqest ever with 120 colors to be developed 
in Lucite•, nearly doublinq last year's program. As with 
the 1988 Domestic Proqram, a multi site R&D/Manufacturinq 
development team has been assembled to accomplish the task. 
Improved manpower productivity (versus the previous proqram) 
in obtaining high quality color matches has already been 
achieved and should continue via the implementation of new 
training programs utilizing instrumental color technoloqy. 
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The strateqic importance of the Import New Car Color 
Proqram stems from the need to have a complete offerinq for 
our customers to prevent the addition of competitors' 
~roducts. The import car refinishinq needs are currently 
beinq met with Mixinq Machine formulas matched to OEM 
standards while c~r parts are used for the hiqher quality 
factory packaqe matches. This proqram will add sales in 
excess of $lOOM in igss. 

BEFINISH BUSINISS BEOUIREMEN'l'S PUJg!ttfG PBOJECT 

Business Requirements Planninq (BRP) is beinq 
implementad within the Refinish Business in order to improve 
the manaqement of inventories, planninq for on-demand 
forecastinq and distribution of products and resources. 
Project justification was based on $21MM for reduced 
inventories and $6.4MM for reduced material {obsolete 
primarily) usaqe over a 6-year life of the Project. 

An intra-Divisional Technical Team has been assembled 
to manage the technical aspects of the Project including 
assurance of formula accuracy. The qoal is that an 
acceptable batch will only require what- i• listed on the 
formula card, thereby allowinq inventories to be predictable 
and minimized. A principle for the implementation is that 
it will be done throuqh existinq functional teams so that 
the quality improvements will be maintained lonq term 
through networks of interaction between the teams. As an 
initial effort, 130 formulas will be revised and upqraded 
based on their production histories. R&D and Manufacturing 
are working closely to monitor that these formulas can be 
accurately executed and that quality systems are in place to 
monitor performance as well as correct variances. 

After several months of involvement, the Technical Team 
has concluded that additional savinqs of $300M ATOI and 
$450M ATOI are available in 1987 and igss respectively via 
Quality programs which would result in reduced in-process 
raw material~consumption. The overall program is on 
schedule. 

DISPER$ION PRQCESSES 

currently, our annual cost for pigment dispersion 
manufacture is estimated at $80-90MM. Technical programs ;Ji< 

are underway to improve our fundamental understanding of the 
most important of our dispersion processes - media milling -
so that we can improve the efficiency of our operation, and 
capitalize on quality improvement/cost reduction opportunities. 
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One recent example of proqress in this area is in 
Refinish Lucite• Lacquer. For several years, Refinish had 
been purchasing two of the red dispersions for this line 
from RBH. Tho decision to do so was baaed on the fact that 
these dispersions were difficult to manufacture in the 
processes available at that time. In recent years, however, 
the technical capabilities of our media millinq process have 
expanded to include more difficult applications such as this 
(e.9. Refinish last year partially converted from purchased 
to in-house transoxides tor savinqs cf $SOOK/yr.). 
Successful manufacture of these two Lucite reds was 
demonstrated at Front Roy~l in September. Annual savinqs 
vs. continued purchase from RBH are estimated at $300M/yr. 
Other dispersions are now beinq worked on which could yield 
an additional $500M/yr. savinqs by year end. 

Additional work is under way to further expand our 
technoloqy base. Thia work includes a) validation ot 
mathematical models to predict media fluidization and rate 
of dispersion quality development, b) exploration of 
potential benefits to be gained from ultrafine media 
millinq, c) establishment of a quantitative quality control 
test for dispersion transparency, d) aliqnment of the tandem 
millinq process in the demonstration unit at Toledo. Future 
quality and cost benefits from these leads will be 
quantified as more technical data are generated. 

FABRICATED PRODUCTS DEPARTMENT 

CONSUMER PRQDUC'l'S Nm SPECIALTY BESIJfS DWSION 

KACROMONOMEBS USED AS DISPEBSANT POLYKERS FOB NAP'S 

A joint program between the Automotive and Specialty 
Resin Groups has established the feasibility of usinq 
macromonomers prepared via special chain transfer technoloqy 
as stabilizers in the preparation of NAD's. NAO's or 
•Non-Aqueous Dispersions• are hiqh molecular weiqht 
crosslinked particles with a stabilizinq polymer layer on 
the surface,~which are used for rheoloqy control in 
automotive clear and base coats. 

Macromonomers in which hydroxyl or epoxy qroups are 
incorporated in the chain can be used to prepare NAD's and 
appear capable of qeneratinq smaller particles (150 micron 
diameter versus 300-350 micron via the normal route). The 
smaller particle size, which we believe reflects a more 
efficient stabilization of the particles by having the 
stabilizinq molecule attached at its terminus, qives better 
rheoloqy control. 
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Because of the ease of providinq mncromolecules with 
functional qroups, it may be possible to develop NAD's which 
can be reacted into the eross-linkinq process for the 
coating system, providing better interaction, and reducing 
the overall need for crosslinkinq aqents. We are currently 
lookinq at an hydroxyl functional NAO to be evaluated in an 
isocyanate crossli.nked system. We are also evaluatinq an 
epoxy functional NAO in our epoxy anhydride coating system. 

ACRXLIC J>RESsuBE SPSITIVE ADBESIYES 

There is a need in the adhesiv~s business for high 
performance pressure sensitive adhesives. Acrylic resins 
have advantages in processing, clarity, color and stability 
which make them logical candidates, but have previously 
required non-acrylic additives to achieve all of the 
performance features required. In so doing they have not 
achieved the stability that an all acrylic system would 
have. We are working with comb and block copolymers that 
can be made with GTP and cobalt catalyzed chain transfer 
(SCT) technoloqy to provide the thermoplastic elastomer 
properties required, where hard seqments or •teeth• are 
combined with a flexible acrylic backbcne or block. Our 
proprietary technologies provide economic routes to these 
compositions that were heretofore unavailable or uneconomic. 

An additional complication in this area is the patent 
situation, in which the JM Corporation has a patent claiming 
comb copolymers used as pressure sensitive adhesives. we 
have prepared twelve prototype comb copolymers which fall 
outside the JM patent claims, but which can be formulated to 
make excellent pressure sensitive adhesives. we are 
continuing our evaluations of these materials, since our 
preliminary contacts with several adhesives manufacturers 
indicate that there is a substantial fraction of the 
solution and hot melt pressure sensitive adhesives market 
available for compositions with the above mentioned acrylic 
polymer performance • 

... 
AOYEOYS DEVELOPMENT OF PHOTOQEFINABLE FLEXOGRAPffIC PRINTING 
PIATES 

cyrel• is a family of photodefinable flexoqraphic 
printinq plates manufactured by the Imaqing systems 
Department. The present technoloqy which utilizes Shell's 
Kraton• thermoplastic block copolyroer in conjunction with 
diacrylates and photosensitizers, is solvent developed. 
Environmental regulations make it necessary to develop a 
water developable system, and Kraton• is unsuitable for this 
purpose. 
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we have synthesized a liqhtly crosslinked, low Tq core 
microqel, qrafted with hiqher Tq acid containinq (shell) 
copolymer. The necessary elasticity is provided by the 
core, while the acidic shell permits development in aqueous 
systems. At this point, two candidates with a lt 
crosslinked poly 2-ethylhexyl methacrylate core, a 2:1 
core:shell ratio, and a 20\ acid containinq shell (acrylic 
or methacrylic acid copolymer) have been successfully 
evaluated by the Imaqinq systems Department. However, these 
plates, althouqh the best that they have seen to date, can 
only be developed by brush development, which is not 
suitable for the large publication market. We are working 
with them to determine the modifications to the shell 
composition and thickness necessary to provide the required 
spray or sonic development. If successful, this could 
result in $1.SMM annual sales to FPO, or $JMM to $5MM if the 
larqe publication market is obtained. 

BESUfS FOR XEBOX TOHER SYSTEM$ 

Xerox is seekinq a domestic source for a 
styrene-acrylic bead resin they use in their toner systems. 
This is a l.3MM-pound opportunity and could lead to our 
sharinq other toner resin business. Their manufacturinq 
process has impractically lonq cycle times so they have 
aqreed to evaluate samples made by our process. We supplied 
four laboratory made samples that match their XP303 
composition and meet their critical melt index 
specification. We substituted our standard Acrysol 
suspension system for Xerox's system of tricalcium phosphate 
and Alkanol xc followed by addition of nitric acid to remove 
the tricalcium phosphate. Samples were prepared with either 
Vazo• or benzoyl peroxide initiator. Xerox has completed 
their tests of these samples and have chosen the- one that 
best meets their needs. We are in the process of making 
three semiworks-batches to submit for approval, aiminq for a 
first production run in December. 

MICROWAVE OYp RELEASE COATING 

We have been workinq to develop a demanding release 
coatinq system for the interior of a microwave oven-broiler 
being marketed by Lucky-Goldstar company. This project is 
particularly challenging in that it requires adhesion to 
aluminum coated qalvanized steel with minimal substrate 
preparation, plus postformability, without sacrificing the 
chemical and stain resistance of conventional Silverstone• 
coatings. 
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We have developed a two coat system which meets 
Goldstar's specifications by combining aqueous polyphenyline 
sulfide (PPS)/PTFE primer technoloqy with a Silverstone• 
topcoat. The PPS based primer provides improved adhesion 
and flexibility as compared with our conventional 
amide-imide primer, sacrificing thermal atability required 
only for top-of-range appliances. Adhesion between this 
primer and the conventional topcoat was greatly improved by 
using an aqueous qrind of the PPS versus a glycol based 
grind used with other PPS systems. At this point we are 
awaiting feedback from Goldstar with this system. The 
technology developed for this application may well be 
applicable to a number of other intermediate severity uses 
for release coatings, where it~ lower cost and readier 
adhesion can be appreciated. The oven-broiler business 
alone represents a $2MM annual sales opportunity. 

PI.ASMA DEPOSITIOH AS A SUBSTRATE FOR P'LUQROPOLYMEB COATINGS 

Adhesion of fluoropolymers to a variety of substrates 
requires a combination of chemical and mechanical bonding in 
order to provide coatings which are sufficiently durable for 
appliances and other applications where mechanical and 
thermal abuse are common. Traditionally, for example, 
aluminum frying pans are heavily grit blasted to provide 
sufficient grip for our release coatings. Grit blasting, 
however, is expensive and does not work well with a number 
of materials, including glass. 

Plasma deposition provides the ability to coat 
metals, ceramics, and glasses with materials such as other 
metals and ceramics that will not degrade at fluoropolymer 
melt temperatures and to provide a porous, hard, and wear 
resistant surface which can serve as a substrate for 
fluoropolymer coatings. A German cookware manufacturer has 
introduced a cast aluminum frypan which is plasma coated 
with an alumina-titania ceramic, and then impregnated with a 
PTFE coating . 

... 
We have signed a secrecy agreement with APS Materials, 

Inc., a leadinq plasma coating applicator, and have coated 
9lass with a ceramic and with a coarse aluminum coating. 
Although some fluoropolymer coatings exhibited problems with 
air entrainment on these substrates, our Silverstone• 
top-of-range coatinq worked well. We are continuing to 
develop this technoloqy to both protect and expand our $30MM 
annual sales of fluoropolymer coatings. 
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ELECTRQP.HOBETIC METHQQQIQGY USED FQR DISPQSIQH APPLICATION 
PBOBLIMS 

The newly acquired PenKem System 3000 automated 
electrokinetics analyzer has been used to help understand 
critical differences between PTFE dispersions from Mechelen 
and those supplied by Hoechst. 

No difference was observ~d in rhecloqical measurements, 
but electrophoretic characterization determined that the 
Hoechst dispersion had a coatinq of dispersant that was over 
twice as thi.ck a~ that from Mechelen. This increased 
dispersant thickness appears to be more effective in 
reducinq shear-induced aqqreqation, thereby improvinq 
performance in roller coatinq applications. 

This qives us the first indication of the basis for 
difference in performance and will permit us to attack this 
problem scientifically rather than empirically. At stake is 
a siqnificant fraction of future Teflon• coatinq business as 
the trade moves from spray to roller coatinq. 

INCREASED METHYL METHACRYI.ATE CAPACITY VIA RICYCLE OF SPENT 
~ 

Methyl Methacrylate (MMA) production at Memphis is 
a two-step process, requirinq large quantities of sulfuric 
acid for conversion of acetone cyanohydrin (ACN) to 
methacrylamide, followed by esterification of the amide to 
MMA. The used, or spent, acid from the esterification step 
is converted back to lOO+t sulfuric acid by catalytic 
combustion for reuse in the process, and recovery of spent 
acid is the capacity limitinq step at present. Spent acid 
is mainly ammonium bisulfate, with approximately 15t each of 
sulfuric acid and water. In the amide step, bisulfate ion 
has been shown to be equivalent to sulfuric acid. Partial 
recycle of the spent acid can, therefore, increase capacity 
by providinq additional acid to maintain the needed ratio of 
H2S04 while i.pcreasinq ACN feed and save operatinq cost by 
reducing the amount of spent acid that must be burned to 
recover sulfuric acid. 

The MMA process is currently operating at maximum 
capacity, and spent acid recycle has been identified as the 
major technology for capacity increases at reasonable cost. 
A $175M project was authorized to recycle enouqh spent acid 
to compensate for the water normally added for acid strenqth 
control. The project was started-up on July 15 and 
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equipment operability ha• been excellent. Th• project qoal 
was to increase MMA capacity by 15MM ppy or 5 percent, using 
6t recycle and maximum virqin acid capability. Actual 
percent recycle has exceeded the 6t goal, and the additional 
capacity i• being realized. Increased recycle is possible 
and we are determininq ways to further increase recycle and 
with it capacity. 

INCREMED METHYL METHACBYIM'E PIQDU~,0!. VIA METHACRXLIC 
ACID ESTERIFic;ATIQH 

The Methyl Methacrylate (MMA) plant at Memphis has 
run at capacity tor the last several years and sales 
continue to increase. Capacity increases by plant round out 
are planned in 4QS8, but a shortfall projected for the 
interim has caused us to investiqate waya to immediately 
increase production. One approach is to esterify excess 
methacrylic acid made at Belle by addinq methacrylic acid 
(MAA) to th• ••terification step of th• MMA process at 
Memphis, since we believe the esterification equipment has 
additional capacity. 

Two tests have been run esterifyinq MAA in the MMA 
esterification step while the plant was running at maximum 
acetone cyanohydrin feed rate. The results showed that MAA 
can be added at a 3.SM pounds/hour, (2BMM pounds/year MMA) 
rate to the esterification equipment without unacceptably 
larqe increases in MAA concentration in the esterifiers and 
refining system. This findinq allows any excesa MAA 
available from Bell• to be used to raise MMA capacity. 

Also, when a portion of the process is down or 
operating at reduced rates, large quantities of MAA can be 
used to effectively increase the utility of the MMA process. 
The esterif ication of MAA has become a strategic part of our 
plan to provide needed quantities of MMA for the next 
several years. Methacrylic Acid esterification could add 
$2MM ATOI/Yr. in 1989 and 1990, if sales demand continues at 
capacity. 

PBIME Pws• INTBODUCTION 

Prime Plus•, our improved polyester/nylon 
cofilament fishline, was introduced at the American Fishing 
Tackle Manufacturers Association show in Auqust. This second 
generation product is stronger and limper than the first 
version and these chanqes have been judged to be siqnificant 
by users in the field. 1988 sales of this product are 
forecast to exceed $3MM, with a continuation of the market 
share gains of the past two years since the introduction of 
Prime•. 
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The limpness was ~chievad by reducinq the core 
content by various amounts depending on size. The increase 
in tensile strength required changes ta increase draw by 
usinq three instead of two draw stages. The plant start up 
is nearinq completion and and all sizes have been 
demonstrated. Proq~ams to eliminate minor problems are 
underway and we e~pect this start-up will be successful. 
Quality is being carefully monitored to ensure that only 
first quality material 9ets to th~ field. 

KEW CORXM9 SBAPE PRQCBSS 

Sales of corian• sinks, vanities, and other 
•shapes• are limited by our relatively costly and cumbersome 
shape castinq process. A new closed mold shape process is 
beinq developed at Yerkes which will increase process 
flexibility and reduce manufacturing cost by sst with an 
expected volume increase. The Scope of Work has been 
written for new facilities incorporating the new process and 
a Venture Guidance Appraisal of $12.JMM has been obtained. 
A ten year IRR of set, and a third year OROI of 69t are 
features of this analysis. 

Technical basis for the project is nearing 
completion including heat and stress analyses and a computer 
simulation of the process. Development activity is being 
coordinated.through the Engineering Department's Network 
Planning and Resource Scheduling service. Authorization for 
the Corian• Shape Facilities Project is projected for 
December 1988 with turnover in IIQ'l990. 

700 - M24 SNIPEB WEAPONS SYSTEK 

Remington Arms was awarded the u.s. Army M24 
Sniper Weapons System Contract on ?J22/87. The contract 
coordinators were elated over awardinq Reminqton the 
contract (even though we were not low bidders), due to the 
sup~~functional quality of our offering. 

The contract initially is for 500 quns at about 
$2.5MM with first article 25 quns due October 28, 1987, 30 
quns April 1988 and 50 guns/month through January 1989. The 
contract also includes authority for the Army to exercise 
options of 1) 500 to 1,000 quns/year for three years or 2) 
1,001 to 1,500 ~ns/year for three years. 

Incremental ATOI margin on the first 500 systems is 
12% and ranqes from 15\ to 17\ thereafter, dependinq on the 
options executed. 
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The qun will·b• rollmarked Model 700-M24, which 
will provide significant incalculable marketinq benefits due 
to tyin9 our commercial Model 700 huntin9 rifle with the 
Army's most accurate sws. 

PABQR SHOTGUN 

Kolar Arms production of the Parker is proqressin~ 
favorably as the majority of the receiver comp.onents are 
ready for assembly. The triqq~ pull of the first assembled 
action released with a sliqhtly less tha·n a four pound pull .
with unpolished, as-machined· components. The manufacture of 
the f'C>re-end asseml:>ly is also progressinq smoothly. ---

The critical path item continues to be barrel 
development and our goal is to maintain the safety level of 
our current Remington line without compromising the fine 
(classic) balance of the Parker. The recommended heat 
treatment of our current barrel steel failed to 
significantly increase the barrel strength. As a result, we 
are pursuing our alternate soluti~of usinq a hiqher 
strenqth alloyed barrel material ( 30). A new contour has 
been developed, barrels are curre tly being made and are 
expected by the end of the month. The first new Parkers are 
expected for test by the end of October. 

The Parker wi~l be introduced at the Shot Show in 
January and a fully engraved show sample will be ready. 
orders can be written at the show for the production run of 
about SO shotquns to be sold for about $10,000.00 each. 

SPECIALTY PRQDUCTS AND SERYICIS DIVISION 

I.PW-REAT-BEI.EASE. EMBQSSED TEnUR• SYSTEM FOR AIRCRAFT 
IHTERIOBS 

Aircraft interiors are a major market for Tedlar• 
PVF film, 9eneratinq about Jot of our earnings. This 
business is threatened by recently issued FAA regulations on 
the total heat release permitted for aircraft interior 
composites under burning conditions. These requlations 
specify a total heat release value of 65 KW min/m2 over a 2 
minute period with a peak value of 65 KW/m2 (current 
composites with Tedlar• film have values of up to 100). New 
FAA compliant composites with Tedlar• film must be developed 
rapidly to hold this important market. 
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In March we initiated a proqram with Boeinq to 
develop new Tedlar9 films and new composite constructions, 
with a performance qoal of 50 I<W min/m2 total release and so 
I<W/m2 peak rate. Boeinq believes that their product must be 
below the FAA limits. Two concepts have been used in 
blockinq/slowinq the progression of combustion: (1) use of 
flame retardants to slow the burninq rate and (2) use of a 
char inducinq additive, i.e., zinc borate, to form an 
intu~escent char durinq combustion that •pr~tects• the 
substrate. 

Many oompo~itions were evaluated and our five most 
promisinq candidates were sent to Boeinq for their 
evaluations. Three of the five candidates met their •so;so• 
qoal and all five passed smoke ·test requirements. Film 
candidates in the desired Boeinq colors have been produced 
in the plant for evaluation at Boeinq. Follow-up to meet 
Boeinq's needs continues with an acceptable product required 
by 1Q88. 

IMPBOYED TEDI.AR• PACJ{AGING SYSTEM 

A new packaqinq system for finished Tedlar• 
products (rolls) has been was developed and tested in the 
field. This packaqinq system will replace the three 
existing packaqes; i.e., tubes, boxes, stack pack and their 
several variations. The new packaqin9 system will improve 
product protection aqainst dust and shippinq damaqe, reduce 
packaqinq material cost,and increase plant productivity, 
while at the same time improving appearance and quality 
imaqe of our hiqb value-in- use product. The annual 
savings, which consists of reduction in labor and packaqinq 
material cost, is estimated at $3SOM. 

A major customer survey, which included test 
shipments, indicated 80-90t customer acceptance rate. The 
test shipments also demonstrated the superior performance of 
the new packaqinq for product protection, handling, and load 
stability. P~ckaqinq conversion has started with test 
quantities and will be completed by early 1988. The needed 
equipment for complete mechanization and automation will be 
installed in staqes, with estimated completion of 2Q88. 

POLyYINIL FWQRIDE CPVf l PRUM COATINGS 

The chemical inertness of polyvinyl fluoride 
suggests its use as a coatinq for drum interiors. Its high 
cost precludes its competinq effectively with epoxy-phenolic 
coatings now used for packa9inq low challenge substances, 
but it is expected to offer cost advantaqes over drums with 
polyethylene liners and plastic composite drums. 
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We have been working closely with Natico Inc, an 
innovative drum manufacturer with headquarters in Chicago. 
we have participated in several coatinq t~ials on their line 
and have identified and overcome certain application 
deficiencies in our PVF dispersion-based coatings. Thus, by 
proper pigmentation we have been able to mask objectionable 
mottle in the product due to localized overbake in uneven oven 
heat while maintaininq spray versatility allowinq 
application by air, air assisted airless, and airless spray 
as desired in this industry. 

In our most recent plant trial, we were able to 
demonstraee a solution to an •edqe peel• problem. By modest 
increase in the level of soluble acrylic polymers (from l.S to 
4.5%), anchoring of the forming film is achieved quicker, and 
•edge peel• kept at an acceptable level in the continuous 
oven. Testa at Natieo show that this new product still 
retains the desirable high reverse impact of the lower 
acrylic version. Shells and lids have been prepared for 
drum storage tests with Freon•. Accelerated tests with 
concentrated aluminum and zinc salt solutions, and water 
purification products which have presented unusually 
difficult packaging problems for some of Natico's customers 
are underway. 

We project an annual sales of this and related products 
of $1!0! early in the l990's at about 2st penetration of the 
specialty drum market. 

NEW VINXL FWORIDE POLXMERS Nm COPOLYMERS 

Polyvinyl fluoride polymers are currently produced 
for Tedlar• in an eooo psi autoclave reactor. Improvements 
in both quality and physical properties of our polymers are 
desired, and a basic polymerization study to effect lonqer 
ranqe improvements has been started. We have been able to 
adapt an existinq polymerization semiworks used for Kalrez• 
for vinyl fluoride (VF) polymerization studies. In initial 
scoutinq studies we have evaluated alternate water soluble 
initiators, various surfactant systems and combinations of 
initiators and surfactants for both homo- and copolymers. 
Conversions of 20 to 70% have been demonstrated under 
various conditions and characterization of the polymers is 
underway. 
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Copolymerization of VF with vinyl ethers has been 
demonstrated and copolymers at three levels of 
perfluoromethyl vinyl ether comonomer have been produced at 
hiqh rates with monomer conversions up to 70t. Properties 
of tt1ese comonomers are siqnificantly improved over VF 
homopolymer in terms of solubility, melt flow rheoloqy and 
lower modulus. In continuing studies we are seekinq hiqher 
glass transition temperature, greater hardness and improved 
P.rocessinq in modified polyvinyl fluori~e resins. 

VESPEL~ ST 

Vespel• ST resin produced in the plant pilot unit 
is now meetinq expectations, with eleven out of the last 
twelve batches of material significantly above preliminary 
performance specifications. ST is the desiqnation of an 
amorphous super-tough version of our current SP resin 
produced via solid-state imidization. A scale-up test in 
the commercial plant is underway. The areas of concern in 
the scale-up are the washing and drying/imidization steps 
where laboratory experiments have indicated the sensitivity 
of the ST resin to residual pyridine and to the effects of 
dryinq bed thickness during imidization. Plans are in place 
to deal with the pyridine wash problem, and a separate, 
partially scaled-up drying test is in proqress with pilot 
scale resin to anticipate problems in that area. 
Achievement of the plant test is critical to the orderly 
development of the ST product because we are already 
committed to deliver more resin for customer parts in 1988 
than we can produce in our present pilot unit. 

In the meantime in the laboratory, we are scouting 
an alternate atmospheric pressure drying process both as a 
backup to the existing vacuum drying operation and with a 
view to improvin9 the economics and quality of both the new 
resin and our existing products. Early results from this 
program indicate that this alternate scheme should be better 
suited to scale up and will produce a higher performance, 
more uniform material • ... 
KAI.REZ• 4000 

Kalrez• K4000, a perfluoroelastomer curable 
through a nitrile functionality, was added to the Kalrez• 
product line about two years ago to meet a need for product 
renewal. The material offered several improved performance 
features, reduced compression set, lower durometer 
materials, and greater oxidative stability than the 
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incumbent products~ alonq with a renewed patent position and 
the promise of •iqnif icantly improved yield• in part 
manufacture due to it• better processibility. This last 
feature ha• not yet been realized, althouqh recent moldinq 
process developments at the Tralee Park parts facility have, 
on a spot basis, pr~duced very promisinq results. At the 
same time, however, other processinq developments have 
increased the durometer h•rdness of our current polya•r. 

Rec•nt laboratory experim•nts with a modified 
initiation system and polymerization conditions have 
produced a polymer with weaker acid and qroupm, a resultant 
reduction in polymer bulk viscosity, and improved processing 
characteristics. Unexpectedly, this ehanqe in end groups has 
also resulted in a step reduction in compound hardness that 
could permit us to recover the durometer advantage with this 
product offering. All other properties of this modified 
polymer appear equivalent to our current product. our next 
step is to prove the practical utility of the processing 
advantages of the modified polymer as well as the 
equivalency of performance to the point that the business 
can with confidence develop a plan for introduction of this 
improved version. If the expected advantages of this 
modified polymer prove out, we will be in an excellent cost 
and patent position to meet generic competition. 

NEW FASTORO! BOLT SYSTQ 

Development work has continued on the new Fastorq• 
roof support system using a Du Pont-desiqned bolt and a 
fast-curing resin developed by a vendor based on OU Pont 
input. Extensive field trials have shown consistently 
higher anchorage strengths and more consistent installations 
than competinq specialty bolt systems. Patent applications 
have been submitted to protect key mechanical desiqn 
features of the bolt systems. 

The 1987 forecast ATOI for Fastorq9 was $900M from 
sales of 3~bolts. A delay in executinq an agreement with 
the bolt manufacturer, plus a slower-than-expected process 
of obtaininq regulatory aqency approval of the bolting 
system, delayed the first commercial sale until 
mid-September. Sales forecasts have been revised downward 
to l.SMM bolts in 1988, a break-even position. Although 
market acceptance still appears qood and performance in 
trials is consistently good, market penetration will be 
slower than previously expected. 

. . . 
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JmPARTMBtfTAL S'l'RM'BGIC RISIABCB 

llACBQMQNOlllRS BY GROUP TRMSPIR POLYMDXZATXOH «iTP> 

Th• ability of the GTP process to put one and only 
one tunctional qroup on every aolecule has led us into the 
area of methacrylate aacromonomer• in which we prepare the 
desired GTP polymer atartinq with a blocked hydroxyl or 
blocked carboxyl initiator and then convert the resultinq 
monofunctional polymer into a macromonomer by post reaction. 
we have made a variety of polymeric chains, with and without 
additional functionality, and have aucceaafully converted 
them into macromonomera. 

These macromonomers undergo fr•• radical 
polymerization with acrylate• to give phase separatinq comb 
polymers with properties similar to those needed in pressure 
sensitive adhesives. We are workinq with 3M Company in this 
area and see a potential for $1.5MM sales of macromonomer to 
them at 40t ATOI marqin. The total adhesives market 
potential for macromonomers is estimated at $10-15MM with 30% 
ATOI margin. 

c•P has made a copolymer from a macromonomer of 
polydiethylaminoethyl methacrylate and found this to be a 
good dispersant as a fuel oil additive. Potential for this 
application is $175-JSOM in transfer business with 40t ATOI 
margin. Macromonomera have also been supplied under secrecy 
agreements to Hitachi Chemical and Kansai Paint Co. 

IOJfIC BLOCg COPOLYMERS PQR WATEBBORNI PIHISBES · SYSTEM$ BY 
~ 

There is need for improved surfactants and 
disperaants in waterborne tinishes to improve the balance of 
paint stability and water sensitivity of the resultant 
films. We have prepared hydrophobic/hydrophilic block 
copolymers by GTP for evaluation as surfactants and pigment 
dispersants in automotive and refinish water borne systems. 
Acrylic emulaion polymers prepared using GTP block copolymer 
surfactants have high surface tension and low particle size 
and we expect that they will exhibit less foaming and give 
films with lower water sensitivity than conventional 
systems. Ionic dispersants from GTP block copolymers show 
improved resistance to flocculation by added ionic materials 
compared to controls. Second stage testing is being conducted at 
Marshall and Troy Laboratories. Based on results from these 
tests, we will modify the surfactants and dispersant& for the 
best property balance with the initial targets being the butyl 
acrylate emulsion polymer resin and pigment dispersant& for 
waterborne automotive base coats. 
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FQNC'tIQHAL STAR POLYMER APPLICATIONS AND SCALE-UP 

Star polymers, our name for crosslinked polymer 
particles made by Group Transfer Polymerization, are beinq 
tested in several uses. In the past few months we have made 
siqnif icant proqress in areas that are important to the 
commercial use of star polymers as reinf~rcinq aqent• in 
flexible coatinqs applications. We have developed a process 
for makinq a hydroxyl functional star polymer that cuts the 
cost in half. Tests indicated that this polymer provides 
equivalent performance properties in our refinish •uniclearn 
candidate while allowinq a siqnificant reduction in voe to 
less than 4 pounds per qallon. Process studies have defined 
the conditions necessary to prepare stable and reproducible 
star polymers with minimum free arm content. A 300 qallon 
batch has been prepared for development work at Troy Lab. 
The incentive for a truly universal clear is the potential 
to increase clear sales from lOOM qallons to lMM. 

A coil coating vehicle that provides an excellent 
flexibility/hardness balance has been developed usinq this 
star polymer, a polyester resin and a commercial blocked 
isocyanate crosslinkinq aqent. Two potential customers have 
been supplied with workinq samples of enamel and a 
polyester/star blend. 
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A. V. ANANTHAKRISHNAN, B-11377 
T. U. YOUNG, TROY ADC 
J. R. GREGORY, 8-4258 
R. F. ULAK, B-3370 
E. F. KREUZBERGER, P191290) 
G. F. SCHREIBER , Pl92164)IN TURN 
W. A. LEWING, B-4242 
R. W. VAUGHN, B-4201 
R. S. LAUGHLIN, DU PONT CANADA 
A. B. MC KINNEY, DU PONT MEXICO 
J. P. GALLAGHER, OU PONT VENEZUELA 
J. R. LEWIS , B-11266) 
W. VAN HOEVEN, B-11268)IN TURN 
L. C. CRAWLEY, MT. CLEMENS 
J. L. ALLEN, YERKES 
R. L. RACKLEY, WASHINGTON WORKS 
R. G. SHEPPARD, MEMPHIS 
T. J. ENRIGHT, B-1258 
H. J. HAON, B-4278 
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REMINGTON ARMS COMPANY, INC. XC: CO~lMUNICATIONS ROOM 
PLANT BULLETIN BOARDS 
K.W. SOUCY 

pzTERS 
~· 

"CONFINE YOUR LETTER TO ONE SUBJECT ONLY"-----

J.R. BALIO 

NOVEMBER 11, 1987 

TO: J.F. MATOUSEK 
FROM: QUALITY ASSURANCE ENGINEERING 

ILION MARKETING QUALITY AUDIT RESULTS ON 11-9-87 

Wilmington/Ilion Marketing people E.O. Fini, R.S. Santoleri and 
J.D. Rogers, audited 5 each of Models 700 ADL, 700 FS, 700 RS, 
870 Wingmaster and (3) 70·0 gun Kits. 

OVERALL IMPRESSION: VERY GOOD 

SUMMARY: 
The auditors' consensus was that all except one of the sample 

guns were Warehouse quality. One M/700 RS was not acceptable 
because of barrel-fore-end contact on one side. 

OVERALL IMPORTANCE RANKING OF NONCONFORMITIES: 
l. (M)- · ·100 'AOL: Rear swivel stud turned in too far; sling 

swivel would not assemble to it. Sanding was not 
·. uniform on both sides of swivel stud. 1/5 

2. (C) 700 AOL, 700 FS, 
700 RS, 700 Gun Kit: Hang tags missing. ,18/18 

3. (M) 700 RS: Front guard screw slot buggered. 4/5 

4. (M) 870 WINGMASTER: Barrel-to-Fore-end opening not uniform 
(Fore-end almost contacts barrel with action open). 1/5 

5. (M) 870 WINGMASTER: Excess grip cap margin at right side 
rear. 1/5 

Removal Date: 11/23/87 
WAW/rct 
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CLASSIFICATION 

(R) 

(H) 

{M) 

(L) 

(C) 

\ 
\. 

DEFINITION 

This is a nonconformity that should 
not be found in the Warehouse. The 
product would probably be returned 
by the customer and create a justi
fied customer complaint. 

This is a· highly undesirable non
safety-related nonconformity that 
detracts substantially from the 
appearance or perceived quality level 
of the firearm. The product may be 
returned by a customer and create a 
justified customer complaint. However, 
the individual nonconformity is not 
significant enough to withhold or 
withdraw product from the Warehouse. 
Immediate corrective action is needed. 

This is a nonconformity that detracts 
from the appearance or. ·peD.Ceived •quality 
level- i.of ·•.the· ·.product. · 

This is a nonconformity that detracts 
slightly from the. appearance or per
ceived quality level of the product. 
While undesirable, it is only a minor 
annoyance to the customer and is accep
table at low frequencies. 

This is used (qualitatively) to identify 
potential issues; describe overall im
pressions, positive or negative; or note 
quality-of-desiqn items. It becomes part 
of the audit report, but does not in
fluence numerical indices of audit re
sults. 

\ . 

' I 
i - d"e "Jn . ( 
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REMINGTON ARMS COMPANY, INC. 

"CONFINE YOUR LETTER TO ONE SUBJECT ONLY"-----

R.S. SANTOLERI- WILMINGTON 

E.O. FINI-WILM. 
J.F. MATOUSEK, JR. 
K.W. SOUCY-S&K 
G.A. HELMER-S&K 

APRIL 28,1988 

ILION MARKETING QUALITY AUDIT RESULTS ON 3-14-88 

Wilmington marketing people R.S. santoleri and J.M. Bunting, audited s each 
of Models 700 BDL, 7600, N66, 11-87 Trap and 870 EXPRESS. 

OVERALL IMPRESSION: VERY GOOD 

SUMMARY: Auditors' consensus: All of the sample guns were Warehouse quality. 

The overall appearance of the 7600's and 11-87, was rated "Excellent". 

OBSERVATIONS RANKED BY IMPORTANCE AND CORRECTIVE ACTIONS 

SERIOUSNESS 
(L) 700BDL: 

(L) 700BDL: 

(M) 700BDL: 

(M) 11-87 TRAP: 

(L) 11-87 TRAP: 

(L) N66 

ITEM FREQUENCY 
Front sighthood interfered 
with foam box liner. 5/5 

wood/metal margin next to 
safety switch varied. 

Side of grip cap dented. 

Stock rounded off next to 
recoil pad backer. 

Rubber flashing on rear 
face of recoil pad. 

Minor surface splay on side 
of trigger guard. 

5/5 

1/5 

5/5 

3/5 

5/5 

SERIOUSNESS CLASSIFICATION PER ITEM: 

CORRECTIVE ACTION 
Mold alterations to 
be reviewed with 
box vendor. 

Sanding template 
S&K to be improved. 

New sample provided 
to S&K repair people. 

Flashing will now be 
removed at S&K. 

More control over 
heat during process-
ing and more awareness 
at outgoing inspection. 

(R); Restricted, (H): High, (M): Medium, (L): Low, (Cl: Comment only 
(see reverse side of sheet for definitions) 

J.F. WINSKE, PLANT MANAGER 

WAW/slw 
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CLASSIFICATION 

(R) 

(H) 

(M) 

(L) 

( C) 

DEFINITIOR 

This is a nonconfo?'Illity that should 
not be found in the warehouse. The 
product would probably be returned 
by the customer and create a 
justified customer complaint. 

This is a highly undesirable non
saf.ety-related nonconformity that 
detracts substantially from the 
appearance or perceived quality 
level of the firearm. The product 
may be returned by a customer and 
create a justified customer 
complaint. However, the individual 
nonconformity is not significant 
enough to withhold or withdraw 
product from the warehouse. 
ItnJT1ediate corrective action is 
needed. 

This is a nonconformity that detracts 
from the appearance or perceived 
quality level of the product. 

This is a nonconformity that detracts 
slightly from the appearance or 
perceived quality level of the 
product. While undesirable, it is 
only a minor annoyance to the 
customer and is acceptable at low 
frequencies. 

This is used (qualitatively) to 
identify potential issues: describe 
overall impressions, positive or 
negative~ or note quality-of-design 
items. It becomes part of the audit 
report, but does not influence 
numerical indices of audit results. 

t ' 
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REMINGTON ARMS COMPANY, INC. 
INTIE"-OIEP'A .. TMllNTAL co .... ESP'ONOENCIE 

Remington. 
~ 

PETERS 
~ 

"CONFINE YOUR LETTER TO ONE SUBJECT ONLY"-----

TO: J.F. MATOUSEK 

FROM: QUALITY ASSURANCE ENGINEERING 

XC: COMMUNICATIONS ROOM 
PLANT BULLETIN BOARDS 
K.W. SOUCY 
J.R. BALIO 

MARCH 24,1988 

ILION MARKETING QUALITY AUDIT RESULTS ON 3-14-88 

Wilmington marketing people R.S. Santoleri and J.M. Buntin9, audited 5 each of 
Models 700 BDL, 7600, N66, 11-87 Trap and 870 EXPRESS. 

OVERALL IMPRESSION: VERY GOOD 

SUMMARY: 

The auditors'consensus was that all of the sample guns were Warehouse quality. 

The overall appearance of both the 7600's and 11-87 Trap's was rated 
"Excellent". 
OVERALL IMPORTANCE RANKING OF OBSERVED NONCONFORMITIES: 
1. (L) 700 BDL: Front ~ight hood did not fit foam box liner properly. 5/5 

2. (L) 700 BDL: Wood/Metal margin next to safety switch varied. 5/5 

3. (M) 700 COL: Side of grip cap dented. 1/5 

4. (M) 11-87: Stock rounded off next to recoil pad backer; makes it look like 
an opening. 5/5 

S. (L) 11-87 Trap: Rubber flashing on rear face of recoil pad. 3/5. 

6. (L) N66: Minor surface irregularities (splay) on sides of trigger guard .. 
5/5 

NYLON 66 SUGGESTION: Create a pre-printed label to ·identify the scope location 
inside the box 

Removal Date: 4-8-88 
WAW/slw 

.... 
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· DEFINITION 

This is a non.conformity that should 
not be found in the Warehouse. The 
product would probably be returned 
by the customer and create a justi
fied customer complaint. 

This is a· highly undesirable non
safety-related nonconformity that 
detracts substantially from the 
appearance or perceived quality level 
of the firearm. The product may be 
returned by a customer and create a 
justified customer complaint. However, 
the individual nonconformity is not 
significant enough to withhold or 
withdraw product from the Warehouse. 
Immediate corrective action is needed. 

I . 

This is a nonconformity that detracts 
fram the appearance o~ .·.per.ceived ·quality 
level. !of· :.the ··.product:. 

This is a nonconformity that detracts 
slightly from the. appearance or per
ceived quality level of the product. 
While undesirable, it is only a minor 
annoyance to the customer and is accep
table at low frequen~ies. 

This is used (qualitatively) to identify 
potential issues; describe overall im
pressions, positive or negative; or note 
quality-of-design items. It :Pecomes part 
of the audit report, but does not in~ 
fluence numerical indices of audit re
sults. 
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AutomotiYe Products Department 
and 

Fabricated Products Department 

Research & Development 
Quarterly Summary 

October -- December 1987 

CONF10£NTW. 

SPECIAL CONTROL EDITED BY II.II. COBURN 
NOT TO 8£ REPRODUCED 
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Automotive Products and Fabricated Products 4Q87 R&D Report 1 

ABSTBACTS 

AUTQMQTIYE PRQDUC'J'S DEPARTllENT 

FINISHES DIVISION 

TWO COMPONENT CLEARCOATS FOR AUTOMOTIVE FINISHES ••..••.•... 7 

customer interest and activity around isocyanate 
containing two component clearcoats are focused on 
improved resistance to environmental etching, an 
increasing source of consumer complaints and in-transit 
repair costs. The first commercial target is GM's Bowling 
Green plant representing potential sales of $5MM with 
Ford's Edison plant and GM's Saturn the next potential 
targets. 

PERFORMANCE COATINGS - AMBIEMT CURE SYSTEMS . . . • . • . • . . • . . . • . 7 

Commercialization of epoxy/anhydride systems started in 
the fourth quarter, with additional products scheduled to 
be introduced in 1988. Initial sales potential is about 
$4MM. Acrylic silane systems are in the early stages of 
laboratory characterization and development. 

AUTOMOTIVE ALTERNATIVE APPLICATION PROCESS •...•......•...•. 8 

Feasibility of using a lamination coating process to 
finish exterior vehicle parts has been demonstrated in 
a joint development effort with Avery Corporation. To 
establish commercial viability, we are working with GM 
to make a limited number of fender extensions for 
captive on-care evaluation beginning at mid-year. 

PLASMA TREATMENT OF AUTOMOTIVE SUBSTRATES . • • . . . . . . . . . . . . . . . 9 

Application of plasma treatment technology to modify 
both plastic and metal substrates to upgrade 
performance properties are being exploited. Its use to 
upgrade coating adhesion to polyolefin-based plastic 
substrates has been demonstrated. Preliminary evaluation 
of a modified polyolef in substrate from PPD also shows 
promise as a route to upgrade adhesion. 

AUTOMOTIVE CATHODIC ELECTROCOATING ........•....•.•.•....... 10 

Efforts to commercialize a non-PPG electrocoat primer 
outside of Ford are focused on the Suzuki/GM joint 
venture in Canada. Of three options explored, a Kansai 
modification of Hoechst technology appears most 
promising and has been submitted to Suzuki. 
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Automotive Products and Fabricated Products 4Q87 R&D Report 2 

SUPPLIER FINISHES - FLEXIBLE PRnmR •••••••••••••.•••••••••. 11 

New business opportunities for our Flexible Primer for 
plastic substrates at both Ford and General Motors are 
expected to materialize in the first quarter of 1988. 

IMPROVED REFINISH CRONAR• CLEARCOAT .................•.••.•. 11 

An improved Cronar• clear will be introduced in the 
first quarter of 1988 and leads have been developed to 
provide further acceleration in cure to improve 
performance versus isocyanate enamels. 

REFINISH COLOR DEVELOPMENTS .•....•.•••..•.••••••••.••.•••.. 12 

With an objective of keeping a complete color product 
offering for the Refinish Business, 7600 colors were 
developed in 1987, a 50% increase over 1986. This 
effort supports the approximately $200MM annual 
Refinish Color sales and our strong competitive 
position. 

NEW METALLIC THEORY-FINISHES ••..••••.•....•......•.•....•.. 12 

New Metallic Theory (NMT) provides a model of the 
multi-angle optical behavior of colorant mixtures and a 
successful test of characterization formula color value 
prediction was completed. 

COMPOSITIONAL ASSURANCE TESTING SYSTEMS (CATS) ............. 13 

Cost savinqs and quality improvement benefits from our 
CATS (Compositional Assurance Testing) by automated 
infrared spectrometry have brought enthusiastic 
adoption by both domestic and international plants. In 
domestic finishes plants, cost savings for the first 
three quarters of 1987 are estimated at $2.6SMM. This 
has generated a request for assistance in other quality 
assurance areas. 

FABRICATED PRODUC'fS DEPARTMENT 

CONSUMER PROPUCTS AND SPECIALTY RESINS DIVISION 

RECYCLE OF SPENT ACID IN METHYL METHACRYLATE EXCEEDS PROJECT 
EXPECTATIONS .................•.... , ..•...••...• , , •.....•. , . 14 

The project to recycle spent acid in the Methyl 
Methacrylate process has allowed 10-11% recycle versus 
the 6% claimed in the project. In addition to allowing 
us to realize the l5MM ppy extra monomer capacity, the 
higher recycle has improved process yields relative to 
that expected at the high production rates. The 
improved yield has increased ATOI by $l50M while the 
lSMM ppy hiqher production rate is worth $1.6MM ATOI as 
monomer sales are at plant capacity. 
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Automotive Products and Fabricated Products 4087 R&D Report 3 

HIGHER METHACRYIATE MONOMERS EXPANSION ..•..........•....... 14 

A continuous process for the manufacture of n-Butyl 
Methacrylate from methacrylic acid has been developed 
and a $3MM project is scheduled for authorization lQ88. 
The project will reduce the internal use of Methyl 
Methacrylate, avoidinq outside purchase and yielding 
$700M per year ATOI. 

CORIAN9 CRACKING . • . . . . . . . . . . • . . . . . . . . . . . • . . . . . , . • • . • . • • . . . . 1 5 

A more crack resistant formulation has been identified 
utilizing methyl methacrylate-q-butadiene-styrene (MBS) 
particles in the Corian• sirup while reducinq the 
alumina tri-hydrate filler content. Subject to 
additional testinq, early 1988 plant conversion is 
planned to eliminate this leading quality complaint in 
our $84MM Corian• business. 

NEW CORIAN9 SHAPE PROCESS . . . • . • . . . • . • • • . . . . . . . • • . • . . • • • . . • . 16 

A new closed-mold process for producing corian• Shape 
products is nearing the semiworks testing stage. 
Marketinq plans to develop the Shape market are being 
implemented in anticipation of process development and 
equipment design successes. Achievement of process 
and product goals will provide a 50% IRR on a $12MM 
investment. 

TEFLON9 PFA POWDER COATING APPLICATIONS .................... 16 

A joint program between FPO and PPD is moving Teflon• 
PFA powder-based coatings technology nearer to 
commercial success. Improvements in the process used 
to make the powder have been defined. One key market 
application is a coating for light bulbs, estimated at 
$20MM at 14% ATOI margin by 1992. 

RICE COOKERS IN ASIA - A KOREAN OPPORTUNITY .....•.......... 17 

We are working with a Korean firm to develop markets in 
Asia for~coatings developed earlier for rice cookers 
and possibly microwave ovens. Success of these 
products could result in penetration of the Japanese 
market. 

ACRYLIC BEAD RESINS BY SPECIAL CHAIN TRANSFER PROCESS 
COMl'IBRCIALIZED . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 1 7 

Cobalt-based Chain Transfer technology has been 
successfully used to synthesize 40M lb of acrylic bead 
resin to satisfy a commercial order, highlighting the 
rapid commercialization of this new technology. The 
initial opportunity represents $1.25.MM in sales with a 
PTO! margin of 28\ in 1988. Other opportunities for 
these sulfur-free resins are being sought. 
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Automotive Products and Fabricated Products 4QS7 R&D Report 4 

MACROMONOMERS FOR ACRYLIC PRESSURE SENSITIVE ADHESIVES • . . . . l 8 

Comb-type copolymers utilizinq macromonomers prepared 
via SCT and GTP show promise as thermoplastic 
elastomeric binders for pressure-sensitive, hot-melt 
adhesives. A route to these products which avoids 
adverse patent art h~s been defined. 

SOLUTION POLYMER ISOLATION F~CILITY .•.•.•.•.......•........ 18 

A new facility for the isolation of solution acrylic 
polymers at the Marshall Laboratory is on schedule, 
with completion expected by mid-1988. A Lt.TWA 
Filmtruder is the basis of the process. 

ACRYLIC BINDER FOR ELECROSTATIC PRINTING •.••..••.•......... 19 

A specially engineered acrylic polymer contributes to 
the success of the Imaging Systems Department's new 
Electrostatic Proofing system which is about to be 
introduced ccll\l1\ercially, with polymer sales potential 
of $0. 5-$1. SMM. 

ACRYLIC POLYMER FOR AQUEOUS-DEVELOPABLE CYREL• . . . . . . . . . . . . . 19 

A precisely engineered acrylic microqel polymer shows 
promise as a candidate for Imaging s-ystems Department's 
new aqueous developable Cyre1• flexoqraphic printing 
system. A functional hard shell over a soft core is 
the key to the microgel function. Initial sales 
opportunity for FPO is $1.SMM, with significant growth 
potential. 

CONTINUOUS REACTOR/EXTRUDER PROCESS FOR ACRYLIC RESINS ..... 20 

Initial evaluation of new processing equipment, 
developed by Belland AG, indicates this may be a viable 
route to manufacture and isolate current resins that 
have high conversion costs in our bead process. 
Implementation could significantly increase plant 
capacity for our other resins. 

MODEL 700 MOUNTAIN RIFLES CALIBER ADDITIONS ................ 20 

Three popular short-action caliber versions of the 
Model 700 Mountain Rifle are being added for 1988. 
Production Trial and Pilot is underway, with annual 
sales volume estimated at 3000 rifles. 

MODEL 1100 MAGNUM RETROFIT BARREL FOR STEEL SHOT •.......... 20 

A program to provide 
system for owners of 
handle steel shot is 
Acceptance Testing. 
barrels. 

a retrofit barrel and choke tube 
M/llOO 12 gauge Magnum shotguns to 
currently undergoing Design 
Annual sales are estimated at 3000 
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Automotive Products and Fabricated Products 4Q87 R&D Report . 5 

SPECIALTY fRODUCTS AND SEBVICIS DIVISION 

IMPROVED HIGH TEMPERATURE PERFORMANCE FOR AUJYL• PIPE . . . . . . 21 

Aldyl• pipe having improved high temperature 
performance can be manufactured from polyethylene resin 
having a modified molecular structure. We are working 
with our supplier to obtain modified material for 
experimental pipe fabrication. 

LOW HEAT RELEASE TEOLAR• FIU!S FOR AIRCRAFT INTERIORS •••. 0. 21 

Development of low-heat-release film has pr~gressed to 
where Boeing is enthused and will use our film on a 
prototype plane to demonstrate compliance to 1990 FAA 
regulations. This development is particularly vital to 
Tedlar• as the aircraft segment of the market accounts 
for about 30% of Tedlar• annual earnings. 

NEW TAPERED PAINTBRUSH BRISTLES ••••••.•••••••••••••••.••••. 22 

We have begun a program with the help of Engineering 
Department to develop a replacement for natural boar 
bristle which is in short supply worldwide. This 
opportunity for $3-4MM per year in new sales requires a 
new taper profile in the product. 

NEW FABRIC FOR DYMETROL• SEATING SUPPORT SYSTEMS ••••••••• , • 2 2 

Development of a new fabric weave and new equipment for 
customers to use for installation has contributed to 
adoptions of this product in the furniture industry. 
Significant commercial introductions are scheduled for 
the first quarter, with an $8.2MM sales and $600M ATOI 
goal by 1990. 

DYMETROL• MECHANICAL CABLE •••• , , • , , , , •• , , • , , • , •• , • , , • , • , • • • 2 3 

Oriented Dymetro1• cable has been made in 3mm and 4mm 
diameters. Potential applications, particularly in 
automobiles, have projected sales in 1989 of $2.6MM, 
growing to $7MM by 1992. 

NEW FLEXIBLE EXPLOSIVE PRODUCT, •••••••••••••••••••••••••••• 23 

Progress has been made on the development of a reduced 
flammability flexible explosive without sacrifice of the 
explosive energy of current Deta Sheet•. A partially 
crosslinked fluorocarbon binder provides the product 
improvement. New business potential is $60MM over the 
next seven years. 

VESPEL• ST PLANT TEST • . • • • • . • • • • • • • • • • . • • • • • • • . • . • • • • • • • • • • 2 4 

Development of the Vespel• ST resin process has progressed 
to a full scale plant test. Problems in drying will 
require new facilities. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540733 



Automotive Products and Fabricated Products 4QB7 R&D Report 6 

KALREZ• PRODOCTIOlf RUN. . . . • • • . • . • • . . . . • • . • . • . • • • . • . • . • . . . . . 24 

A new record in uninterrupted reactor operation has been 
demonstrated for Kalrez• polymer synthesis. This 
achievement is expected to be a key factor in the drive for 
improved product quality, as well as an important cost 
reduction. 

DEPARl'MENTAL BESQRCH 

MOLDING PROPERTIES OF GTP PREPARED PMMA ............•....... 25 

Extrusion molding tests have demonstrated that GTP 
prepared polymers give wider extrusion latitude and, 
because higher molecular weight polymer can be extruded 
under normal conditions, better mold definition. 

ORTHODONTIC LIGATURES • . • • • . • . . . . . . . . • . . . . . • . . . • . . . • . . . . . . . 2 6 

We have developed a product concept and manufacturing 
process for a novel ligature and have begun a study of how 
we best might approach this market which uses 600MM of 
these each year. The prototype product appears to offer 
advantages in time of installation to the dentist. 

MACROMONOMER SYNTHESIS VIA SPECIAL CHAIN TRANSFER •••..•.•.• 26 

Technology has been successfully scaled up in the 
semiworks and several market tests including first small 
sales will follow. 

FUNCTIONAL MACROMONOMERS .................•.•..........•... 26 

Functional macromonomers synthesized via Special Chain 
Transfer technology can be used as polymeric dispersants 
in both aqueous and non-aqueous paint systems. Initial 
results show very promising properties in the dispersions. 

NEW PARTLY CROSSLINKED POLYMER DISPERSIONS .•.•............. 27 

A new technology provides dispersions which have many of 
the prope~ties of Interpenetrating Polymer Networks 
(IPN's} that simulate graft polymers, but have additional 
performance advantages. These new dispersions called 
Intersectinq Coreticulated PolY?11ers or ICPs provide 
inseparable blends of incompatible polymers with 
interesting properties. First candidates for commercial 
follow-up are polyvinyl fluoride/acrylic blends • 

.. :«~.. ·--· .... 
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Automotive Products and Fabricated Products 4Q8? R&O Report 7 

AQTQMOTIVE PRQDUCTS DEPARTMENT 

FINISBES DryISIQH 

TWO COMPQNENT CI.EARCQATS FOR AU'l'QMOTIYE FINISBES 

Customer interest and activity around isocyanate 
containing two component clearcoats (2K-NCO) are 
intensifying. The primary incentive for this chemistry is 
improved resistance to environmental etching, along with 
expectations of 1mproved appearance. Etchinq has been an 
increasing consumer complaint and has been the source of a 
number of costly repair efforts for original equipment 
manufacturers on vehicles exposed in pre-delivery lots. 

Three cars were painted with 2K-NCO clearcoat/high 
solids basecoat enamels in three different colors, on line 
at the Detroit Hamtramck (GM) plant in October. The 
appearance of these vehicles was considered equivalent to 
normal production vehicles on horizontal surfaces with a 
slight disadvantage on vertical surfaces. Despite this, the 
customer was impressed. GM-Saturn has painted experimental 
vehicles with our 2K-NCO clearcoat over waterborne basecoat 
and find the system attractive. Trials at a Ford 
experimental facility (Glendale) has resulted in significant 
progress versus Ford requirements. 

The first commercial target for Du Pont appears to be 
the GM-Bowling Green Corvette assembly plant, representing 
$5MM in annual sales, with conversion anticipated for the 
1989 model year. A 2K end-of-the-line repair clearcoat will 
be trialed in the first quarter of 1988, with in-line trials 
following. We expect to be the backup supplier for a 
similar program at Ford's St. Thomas, Ontario plant 
beginning in the third quarter of 1988, and targeting the 
Ford Edison assembly plant for the 1990 model year. 

PERFORMANCE COATINGS - AMBIENT CURE SYSTEMS 

Two new ambient cure chemistries, epoxy/anhydride and 
acrylic silane, are being developed for applications in 
Automotive OEM, Refinish, and Industrial Maintenance 
Finishes. ... 

A new Refinish sealer based on epoxy/anhydride chemistry 
was commercialized in Europe in October 1987 (1988 sales 
forecasted at $780M), to be followed by an Industrial 
Maintenance topcoat in the first quarter of 1988 ($3MM sales 
potential). Commercialization of a Refinish clearcoat is 
planned for the fourth quarter of 1988. 

In support of the epoxy/anhydride program, exterior 
durability testing on test cars in Florida and Puerto Rico 
shows overall ratings well within commercial guidelines after 
one year exposure. The tests also show that the glycidyl 
methacrylate (GMA) containing acrylic is the preferred 
candidate for the epoxy portion of the system for the best 
durability. 
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Continuing development will focus on water sensitivity, 
the balance between pot life and catalyst type and level, 
and application latitude. Further definition of 
re-repairability, and buffability is also required. A 
baking clear analog is also under development. 

Initial application studies on car hoods and one 
automobile with an acrylic silane system showed promise, but 
identified some additional deficiencies that need to be 
overcome. The system, based on a silane resin supplied by 
Kanegafuchi Chemical Industry, showed slight to moderate 
qloss die-back on painted hood£, and exhibited moisture 
sensitivity during the first few hours after a car was 
painted under cold and damp conditions. Other weaknesses of 
the current syst.ern are poor flexibility and a high residual 
stress. 

Several leads for solving these problems involve 
changing the crosslinking configuration through the polymer 
architecture and use of reactive diluents. 

AU'l'OMOT:ryE ALTEBNATIYE APPLICATION PROCESS 

General Motors (along with other domestic 
manufacturers) has an objective of reducing their cost of 
manufacture in order to compete more effe~tively with 
foreign imports. One such approach is to replace the 
conventional spray applied paint operation to finish vehicle 
exteriors with a lower cost process. In line with this 
objective, we have been workinq on a strategic effort with 
the Thermark Division of Avery Corporation under a Joint 
Development Agreement to develop Thermark's lamination 
coating process. 

In the first quarter of 1987, we demonstrated process 
feasibility by decoratinq 100 red Pontiac Fiero quarter 
panels in a test program. This part used ABS plastic and a 
basecoat/clearcoat paint based on polyvinylidene fluoride 
(*Kynar6

) blended with acrylic (Elvacite•). Although mar 
resistance of this system in laboratory tests was somewhat 
poorer than desired, test quarter panels mounted on two test 
cars at GM's Milford Proving Grounds showed all-around good 
wear and retained appearance properties after 30,000 test 
miles and 25 car washes. Also, preliminary results of 
exposures at GM's Jacksonville test site for environmental 
etch resistance showed excellent performance. 

In November, Du Pont and Avery signed a secrecy 
agreement with General Motors (CPC Division) to jointly 
establish commercial viability of this decoration process. 
our first target is to produce 150 fender extensions for the 
Pontiac Fiero in each of 6 colors for mounting on captive 
cars at mid-year. 
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In December, we reviewed for GM management all 
performance data related to the 'Kynar'/Elvacite• paint 
system versus their specifications. They were impressed 
with our progress and are moving ahead on their end of the 
agreement to provide the necessary injection mold and vacuum 
form tools to enable test runs on the fender extension 
parts. 

Research continues to develop improved paint systems 
which can be used on flexible substrates for which 
•Kynar•-based paints are too brittle. Significant progress 
has been made with polyvinyl fluoride (Tedlar•) paint system 
and expanded testing is planned for the first quarter of 
1988. 

Based on reports from GM, we have established a lead 
over competitors including PPG and 3M, in alternatives to 
spray applied paints for vehicle finishing. A patent 
strategy to protect this lead and to inhibit competitive 
entry has been defined in conjunction with Business and 
Legal representatives. An economic model for this process 
is under development. 

PLASMA TREATMENT OF AUTQMOTIVE SUBSTRATES 

Thermoplastic olefin (TPO) plastic _based on Ethylene 
Propylene Diamine Monomer (EPDM) reinforced polypropylene, 
is a low cost and preferred material for automotive body 
panels except for difficulty with adhesion of coatings. 
Plasma treatment of TPO cleans the surface, modifies the 
surface chemistry, provides for excellent adhesion of 
coatings, and eliminates the need for special adhesion 
promoting sealers. 

We have demonstrated performance with our coatings and 
long-term tests are underway to establish a technical base 
for introduction to our customers as appropriate with 
business plans. Our laboratory plasma unit will be 
operational in January 1988 and studies will be expanded to 
include both surface treatment and polymerization capability 
to impart functional properties to plastic and metal 
surfaces, su~h as abrasion resistance, lubricity, corrosion 
and chemical resistance. 

While pursuing plasma treatment as a process route to 
achieve adhesion of coatings to polyolefinic plastics, we 
are also supporting efforts by PPD to achieve adhesion via 
polymer modifications or additions. We have screened a 
broad array of such polymers through surf ace energy 
measurements and actual coatings evaluations. A promising 
lead based on the addition of an acrylic copolymer to the 
TPO formulation is now being more extensively evaluated. 

,.. 
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AtJTOMOTIVE CATHQPIC EI.EC'I'ROCQATING 

The objective of the electrocoatinq proqram is to 
develop and commercialize a cathodic electrocoatinq 
technoloqy that does not infringe PPG patents which could 
then be used to obtain business with new customers beyond 
the current MCCI (licensed PPG technoloqy) DUsiness at Ford. 
A major component of our strateqy to do this has revolved 
around licensing technology thus giving us a starting point 
to further our own development. Currently, we have been 
exploring three options: a ~oechst technoloqy based on 
transesterification crosslinkinq, a Kansai modification of a 
Hoechst technology based on a combination of reactive double 
bonds and transesterification crosslinkinq and an ICI 
technology called ICICLE based on blocked isocyanate 
crosslinking. In the ICICLE case, we are not as yet under 
license but are operating under a sacrecy aqreement allowing 
us to evaluate the material. 

From a patent standpoint, all three options are clear 
of all compositional patents. However, all three options 
may have some problems both in the U.S. and Canada with 
certain patents dealing with bath manipulation and further 
study is underway. 

From a cost standpoint, the Hoechst system and the 
Kansai modification of the Hoechst system are 10-15% higher 
than the current MCCI commercial system while the ICICLE 
system is approximately 10% lower. 

Currently, we are focusing on the Kansai modification 
because of an opportunity to obtain business at the 
Suzuki/GM joint venture in Canada (CAMI). Plant start-up 
for CAMI is scheduled to begin the 4th quarter 1988 with 
normal production to begin during the 1st quarter of 1989. 
In Kansai's testing versus Suzuki specifications, they found 
their modification of the Hoechst technoloqy equal to the 
PPG-ED-JlSOA type material for corrosion, smoothness, 
adhesion and throw and superior to that material for edge 
coverage, bake-off loss and topcoat discoloration. over the 
past several months, we have had our technical people 
working in Kansai laboratories preparing the formal 
submission to Suzuki. This submission was made in late 
October. Suzuki testing will continue through February 
before they make their decision on an electrocoat supplier. 
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SUPPLIER FINISBES - Jl'LEXIBLJ!! PBIMEB 

our Supplier Finishes Marketing organization has 
identified six key tarqet accounts for 1988 for both Primer 
and Topcoat sales. We have made significant progress at two of 
these accounts - Ford's Utica Fascia and Trim Plant and GM's 
Fisher-Guide Anderson RIM Fascia Plant - with our GM approved 
764-140 Flexible Primer. PPG primer is currently in use at 
both of these sites alonq with a Bee Chemical primer at Ford 
Utica. Over the last several months, we have conducted 
successful on-line test runs at both sites usinq standard 30 
gloss 764-140 at F'isher-Guide and a 20 gloss analogue at 
Ford-Utica coded 711-001. A patent application covering this 
technology was recently allowed. 

Fisher-Guide is considering our product as a second 
source to PPG. While competitive in performance properties 
to the PPG product, we are able to offer Fisher-Guide an 
attractive cost reduction while still maintaining an ATOI 
margin of 10\. our last line trial went very well and GM is 
currently in the process of evaluatinq parts from this run 
as the final step in the approval process. 

The same alternate sourcing/competitive performance/cost 
advantage position which exists at Fisher-Guide also prevails 
at Ford-Utica. However, we do not as yet have product 
performance approvals from Ford for 711-001. Final test panels 
which demonstrate performance equivalency to their existing 
primers will be submitted to Ford in January. 

Initial projected combined volume at these two sites is 
in the range of $4MM with an ATOI of $400M. 

IMPROVED REFINISH CRONAR• CI.EARCOAT 

For several months, an intensive program has been 
underway to assess technical leads to improvinq the early 
hardness characteristics of Cronar• non-isocyanate topcoats 
which were introduced in early 1987. As a result of this 
work, a revised Cronar• clearcoat for use over Cronar• 
basecoat colors was developed and introduced in selected 
areas of the country in the 4th quarter. The new clear 
provides a 10~40% improvement, depending on shop 
temperature, in early hardness development along with 
improved surface lubricity and application characteristics. 
This product has been very positively received by most users 
and plans are being formulated by Marketing to replace our 
existing clear during the 1st quarter of 1988. 
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Despite this improvement, Cronar9 coatings are still 
siqnificantly inferior to isocyanate-based technologies for 
early cure and hardness development and further improvements 
are necessary for Cronar• to substantially displace 
isocyanate enamels in the Refinish marketplace. Two leads 
have been developed which off er promise for further 
accelerating the cure of Cronar• into the same relative 
performance as isocyanate enamels. Use of an epoxy 
functional siloxane additive to provide additional hardness 
through rapid moisture cure is one route, while modification 
of our acrylic epoxy crosslinker with a new monomer, 
acetoacetoxyethyl methacrylate, which reacts rapidly with 
our acrylic amine clear represents &nether lead. Extensive 
field testing of both leads will begin in the 1st quarter 
for potential commercialization in late 1988. Cronar• is 
expected to contribute $3MM ATOI to Refinish in 1988. 

REFINISH COLOR DEYELOPMEN'!'S 

With the qoal of providing a complete line of colors to 
support the Refinish Business, 7600 colors were developed in 
1987, a 50% increase over 1986. Refinish Color sales are 
$200M annually and represents about 50% of the business. 
The substantial increase in demand for color developments 
stems from 300 new car color introductions, addition of two 
new qualities to the product line, on-demand support for new 
truck colors, as. well as upgrading of existing color matches 
and pigment changes caused by changing availability of 
supplies. The demand continues to grow, with 8200 color 
developments projected for 1988. This activity supports our 
strong market position so that customer needs can always be 
met with a Du Pont product. · 

NEW METALLIC THEORY - FINISHES 

New Metallic Theory (NMT) provides a model of the 
multi-angle optical behavior of colorant mixtures so that 
formula color values and colorant vectors can be accurately 
predicted. Our objective is to implement NMT in colorant 
characterization and color vector prediction programs so 
that we: 

ma~e full use of our three angle measurement {MAC) 
and shading {TRE} capabilities by predicting a 
three angle vector database. 

eliminate the need for labor intensive manual 
vector preparation. 

improve the accuracy of vector predictions to 
increase shading productivity in Manufacturing and 
color development . 

.. 
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we have completed a successful test of characterization 
formula color value prediction and colorant vector 
prediction in one line for three anqle data. current effort 
is directed to debuq9in9 software and procedures as we test 
the system in two Refinish qualities. We expect to have NMT 
characterization and vector generation capability fully 
operational by year end. we are establishinq an NMT 
characterization team includinq internal customers to 
prioritize and coordinate development of an NMT colorant 
database for millbase and tint product lines. Topcoat sales 
represent about $500MM of our Automotive Finishes business, 
which derives benefits from this proqram. 

COMPOSITIONAL ASSURANCE TESTING SYSTEM...s_J~~ 

The excellent cost savinqs resultinq from our CATS 
(computer assisted infrared Compositional Assurance Testing 
system) system plus a concern with the variability of raw 
material quality and source, has spurred our international 
finishes plants to adopt this system rapidly. At the 
Mechelen, Belgium, plant control laboratory, the vendor 
supplied a newer model spectrometer which required software 
modifications. They started up in December 1987, and will 
be routinely testinq some products in the first quarter of 
1988. Ajax, Canada started up before the end of 1987, and 
Spain and Venezuela have approved CATS projects and will start 
up as soon as all the harOware is received. 

All of our U.S. finishes plants are usinq CATS to test 
some products routinely, with the number and extent 
depending on individual plant needs and priorities. Savings 
for 1987, through the third quarter, are estimated to be 
$2.65MM. Application of CATS to plant service problems 
requires more traininq, which is underway. our lonq term 
goal is to tie all the plant systems together so that they 
can communicate with each other and share a common spectral 
data base. We have software from the vendor which will 
permit us to interface the CATS computers with the 
Departmental VAX, and are proceeding to write software to 
permit facile transmission of spectral data. 

The manuf#cturinq orqanization has been sufficiently 
impressed with this effort that they have asked the infrared 
committee to expand its charter and to look for other 
instrumental quality assurance technology. The committee 
has adopted the name, •Future Analytical Chemistry and 
Testing system• (FACTS) to reflect their charter. They are 
now sorting out the most pressing plant problems and 
assessing potential impact, with pigment and dispersion 
quality identified as high priority items. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540741 



Automotive Products and Fabricated Products 4QS7 R&D Report 14 

FABBICATED PRQDUC'l'S DEPARTMENT 

CQNStJKER PBODUC'l'S MD SPECIALTY MSINS DIVlSION 

BECYCLE OF SPEN'!' ACIP IN METHXL ME'mACRYLATE EXCEEDS PBOJECT 
EXPECTATIONS 

An increase in plant capacity for methyl methacrylate 
has been achieved by recycling spent sulfuric acid directly 
to the process without converting it to 100% sulfuric ln the 
acid recovery plant. Operation of the spent acid recycle 
process, which was put on line in mid-July, is now routine. 

The primary qoal of the $175M projectu as reported in 
the 3087 R&D Report, WQS to increase Methyl Methacrylate 
(MMA) capacity by lSMM ppy, via addition of 6% spent acid 
recycle to virgin acid in the amidation step. The 
regeneration of spent acid to virgin acid is the rate 
limiting step of the MMA process~ therefore, direct recycle 
of spent acid increases MMA capacity. The project has 
exceeded expectation and actual sustained operation has been 
at 10-11% recycle. This has permitted realization of the 
lSMM ppy extra capacity at a higher than anticipated acid to 
Acetone Cyanohydrin ratio, which has improved yield relative 
to that expected at the hiqh production rate. 

The improved yield has increased ATOI at a rate of 
$l50M per year while the lSMM ppy hiqher production rate is 
worth $1.6MM ATOI as monomer sales are at plant capacity. 
The only significant concern during the implementation was 
an increase in •1ow boilers• in MMA product. These are 
primarily ester and nitrile by-products which boil near MMA, 
and are not completely removed in the refining process. The 
increase was traced to higher than anticipated amide step 
reaction temperatures and variability in amide flow rates. 
Both of these deviations were corrected and all low-boiler 
levels are now normal. 

HIGHER METBACBYI.,ATE MONOMERS EXPAHSION 

our current higher methacrylates (HMA) production is 
limited to app.,.roximately 30MM ppy capacity from.the four 
batch processes operated at the Belle plant. Higher 
methacrylates have been an attractive segment of the 
business and, to meet expected growth, we plan to have 
capacity of SOMM ppy installed by 1989. Higher 
methacrylates monomers include Ethyl Methacrylate, iso-
Butyl Methacrylate, 2-Ethyl Hexyl Methacrylate and n-Butyl 
Methacrylate (N-BMA). n-Butyl Methacrylate now represents 
three fourths of the HMA production and is expected to account 
for most of the expansion. An additional $2MM after-tax 
earnings could be 
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generated from this program as sales reach capacity. Most of 
the n-BMA is currently produced by transesterif ication from 
Methyl Methacrylate (MMA) which will be in a sold out condition 
for the next three to four years until new capacity is 
available. The new continuous process will initially produce 
n-BMA from Methacrylic acid, avoiding the purchase of MMA and 
yielding an additional $700M per year ATOI. 

To achieve best resul t.s, the business plan required 
development of a 40MM ppy continuous process for n-Butyl 
Methacrylate using Methacrylic Acid as a raw material. New 
technology has been developed using fixed-bed, strong-acid, 
ion-exchange-resin catalysts to effect esterification. Two 
fixed-bed reactors will be used with intermediate 
distillation and liquid-liquid extraction to drive the 
reaction near completion. There is an increasing demand for 
higher quality monomers~ thus, a two column distillation 
system will be utilized to produce purity greater than 
99.5%. A detailed computer simulation of the process has 
been developed to assist process optimization and equipment 
selection. By using existing columns from the phased-out 
Methyl Methacrylate process at Belle, anticipated project 
costs have been reduced to under $3MM. Authorization is 
scheduled for 1Q88. Project timing is critical to reduce 
internal use of Methyl Methacrylate in order to meet outside 
sales. 

CORIAN9 CBACK!NG 

Corian• sheet cracking in installed kitchen countertops 
is the leading quality complaint for our thick sheet 
material. These cracks, which generally occur at cutout 
corners, are expensive to replace and disruptive to our 
customers. Progress has been made in defining fabrication 
techniques to eliminate stress concentration points and at 
minimizing heat effects, but programs to develop a more 
crack resistant formulation have also been undertaken. 
Reducing the alumina trihydrate (ATH) filler level in 
Corian• from 66 to 62% was demonstrated in the plant to be 
an effective way of increasing Corian• toughness. 
Implementation has been delayed because this formulation 
change requires a higher viscosity sirup, which reduces the 
present sirup capacity unacceptably. 

While continuing a program to increase sirup capacity, 
we have been working to identify polymeric additives that 
will allow us to reformulate to 62% ATH with our present 
sirup. After evaluating over 60 polymeric additives, we 
have identified an MBS (methyl methacrylate-g-butadiene
styrene) particle that imparts the desired rheology effect 
to a 62% fonnula with our current sirup and also toughens 
the product even when added at concentrations as low as 1%. 
Laboratory studies were confirmed in a Shape line plant test 
where bowls cast with this additive gave the predicted 
product toughening and the rheology control. A sheet line 
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test was run in December and initial data indicates that the 
MBS can be readily incorporated in the formula without 
process changes. Shaet product will be evaluated and 
properties measured to quantify the touqhening improvement. 
Early 1988 plant conversion is planned. 

NEW CQRIAN9 SHAPE PROC§S 

Sales of Corian• shaped products grew l7t in 1987 and 
continued growth is expected. To meet anticipated needs, we 
are developing a new closed-mold process targeted for 
production in late 1990. In the new process, which we are 
developing with Engineering Department assistance, Corian• 
sirup is in a closed mold at low pressure as opposed to the 
present casting process at atmospheric pressure. our goal 
is a 55% reduction in cost of shaped products~ 

We have now developed three prototype molds which will 
test release surfaces, seal options, and heat transfer 
processes in semiworks runs planned for the near future. 
Automated mold filling and changing equipment is being 
developed for the next stage of testing. The goal is annual 
capacity of 600M shape units, about 4X 1987 volume. 
Achievement of process and product goals will provide 
excellent project economics of about sot IRR on a $12MM 
investment. 

TEFLQN9 PFA POWDER CQATING APPLICATIONS 

Powder coating with Teflon• PFA powder has turned out 
to be a complicated process, but potential markets are 
attractive. We have determined that PFA prepared by the 
existing Parkersburg non-aqueous process is not satisfactory 
for most of our applications, probably due to the polymer 
morphology. The most promising long range product is PFA 
manufactured by the aqueous process, which is currently 
operated in Japan by PPD's Mitsui joint venture. The 
process, however, will be used at Parkersburq in mid-1988. 
Critical to our product needs is heat treatment, which 
affects the grindability of the product. Until material 
from Parkersburg is available, we are using Mitsui's shot 
tower prepared ,Powder (MP-10), which does not require 
grinding, and found it to be adequate for some applications, 
but less satisfactory than ground aqueous process material. 
We are continuing our close working relationship with PPD to 
resolve all the supply aspects associated with our PFA 
powder coating requirements. 

Attractive markets for PFA powder coating continue to 
appear in the consumer light bulb coating area, where GE is 
enthusiastic about the results of their marketing studies, 
and for weld nut coating at Nylock. The market for light 
bulb coating formulations is expected to be $20MM at 14% 
ATOI in 1992. 
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RICE COOKERS IN ASIA - A JroRQN OPPQJmJNITY 

We have worked for a number of years to break into the 
attractive Japanese market for rice cooker release coating, 
and although our technical performance was excellent, we 
failed to accomplish our objective due to the Japanese 
preference for domestic sourced products. We have now been 
working with the Korean manufacturer, Lucky Goldstar 
Corporation, and may be able to enter the Japanese market 
through a Korean manufacture. Korea presently imports the 
aluminum discs used to manufacture rice cookers, coated with 
a competitive product from Sumiflon in Japan. We are 
working with Lucky Goldstar to set up their own coating line 
using our coating, which we believe has superior 
performance. our objective is to capture a significant 
proportion of the Korean and other Asian markets1 Korea's 
ability to trade with Japan is an advantage. 

In a second program with Lucky Goldstar, we are 
developing new applications for fluoropolymer release 
coatings in second generation microwave ovens which use both 
microwave and conventional heating units. We have 
identified three systems which should be cost effective and 
can compete effectively with Japanese produced coating 
technology for this market, which according to Goldstar's 
forecasts should provide us with $2MM to $4MM annual sales 
for our coatings. 

ACRYLIC BEAD RESINS BY SPECIAL CHAIN TBANSFER fROCESS 
COMMERCIALIZED 

In acrylic bead resins, Specialty Resins' major product 
line, molecular weight control is currently effected by the 
use of mercaptans, with resultant residual odor and 
potential detrimental effect on resin durability. We have 
successfully scaled-up our proprietary cobalt-based special 
chain transfer (SCT) catalyst to prepare 40M pounds of 
mercaptan-free resin ordered by Red Spot Corporation for use 
in a foil coating application. The catalyst, at the lOO'ppm 
level, easily provided precise molecular weight control in 
39 consecutive batches, yielding a colorless product which 
gave water clear solutions in toluene. No signs of polymer 
build-up in tha reactor were encountered. 

This successful run is expected to lead to sales of lMM 
annual pounds at Red Spot, representing $1.25mm in sales 
with a PTOI margin of 28' in 1988. More importantly, the 
elimination of mercaptan from bead resins can provide us a 
proprietary product advantage in this competitive and 
increasingly environmentally sensitive market. Further 
advantages may accrue from elimination of the high molecular 
weight tail found in many of these resins. We are working 
closely with the plant to test our ability to exploit this 
technology with our entire product line. 
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KACROMQNOMEBS FOR ACRJLIC PRESSURE S£NSITIVE APUESXVES 

Thermoplastic elastomers prepared by copolymerization 
of macromonomers prepared via SCT or GTP technoloqies are 
being developed as acrylic hot-melt, pressure-sensitive 
adhesive (HMPSA) products. The value of an acrylic HMPSA 
arises from known performance advantages of acrylics (i.e., 
clarity, durability) coml:>ined with processing advantages of 
a 100\ solids system (i.e., production rate, EPA 
compliance). Market research indicates that a product of 
this type is not commercially available and has a potential 
opportunity within a five year timf! frame, of lOMM 
pounds/year or 2SMM $/year sales. 

The concept of an acrylic coml:> HMPSA derived from 
macromonomer.s is known, and is covered by a broad 
composition of matter patent by the 3M Company. We have 
found that acrylic thermoplastic elastomers can be made 
which fall outside the 3M claims, but which can be 
formulated to yield excellent pressure sensitive adhesives. 
In particular, 12-18% of a methylmethacrylate macromonomer 
of number average molecular weight 9000 to 20,000, 
copolymerized with 2-ethylhexyl acrylate and n-butyl 
acrylate, gave coml:> copolymers with molecular weights from 
60M to 350M, yielded promising candidates. We are now 
working to optimize the composition, molecular weight 
balances, synthesis conditions and formu!"ations to develop 
the best HMPSA candidates for commercial development. 
Scale-up and market sampling of an initial comb polymer 
candidate is scheduled for the 2Q88. 

SOUJTION POLYMER ISOI.ATION FACILITY 

A key element of our plan to expand our Specialty 
Resins Business requires isolation of acrylic resins made in 
solution or emulsion. We plan to use a s square foot LUWA 
'Filmtruder• to be installed at the Marshall Laboratory in 
June 1988, to prove out this plan. The LUWA unit is 
designed for both vacuum and pressure operation for the 
stripping of solvent from a wide variety of thermoplastic 
solution polymers, in solvents ranging from THF to xylene. 
The basic unit will be skid mounted and is expected at the 
Marshall Laboratory momentarily. The product pelletizer, 
the control panel, resin feed flow meter, and resin feed 
pump have already been received. This unit, when 
operational, will be capable of isolating SOOM lbs/year of 
resin for developmental and initial production purposes. 
Our goal is to justify a unit of 7.SMM lbs/year capacity 
($4MM investment) which will be capable of isolating polymer 
at a cost of about 35 cents/lb. 
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ACBYLXC BIJ!DER FOR EI.EC'l'ROSTATIC PBIBTIHG 

The Imaqinq Systems Department in a joint venture with 
xerox is about to introduce a aystem for the electrostatic 
printinq of print proofs. This product utilizes a polymer 
film containinq a dispersed silver haU.de, which when 
photoimaqed is converted to silver metal. When the 
unexposed silver halide is extracted, the film will hold an 
electrostatic charge and attract piqment, while the 
conductive silver-containinq regions will not. We have 
worked closely with them to develop a binder polymer with 
the capability of swelling to permit extraction of silver 
halide and yet provide a good dielectric material. By fine 
tuninq the structure of the polymer to have exactly the 
right balance of pol~rity, water swellable (carboxylate) 
groups, and molecular weight, and by usinq an emulsion 
polymerization system that is free from metal cations, we 
have met all their requirements for this system. By 
eliminatinq the need for spray dryinq and redispersinq the 
polymer, we have improved both the economics and the 
performance of the system. The complete system was 
demonstrated at the November Graphic Arts Show. Imaginq 
Systems Department has ordered scale-up quantities of the 
emulsion for a plant test in 1Q88. The opportunity is 
estimated at $0.5-$1.5MM sales of polymer at $5 to $10/lb. 

ACRXLIC POLYMER FOR AOYEOUS DEVELOPABI..E cyREL• 

Imaging Systems Department's cyrel• is a family of 
photodefinable flexoqraphic printinq plates. The present 
technology, based on Shell's •Kraton• polystyrene/
polybutadiene/polystyrene block copolYl'!ler, requires 
chlorinated solvents for development, and will be replaced 
in the near future by an aqueous developable system, for 
which •Kraton• is unsuitable. 

We have been working closely with Imaqing Systems to 
mimic the •Kraton• performance with a microgel comprised of 
an acid-functional hard shell surroundinq an elastomeric, 
lightly crosslinked core. After much screening, we have 
arrived at a composition in which the core is a 1% 
crosslinked po~y 2-ethylhexylacrylate core and the shell is 
an 80/20 butyl acrylate, methacrylic acid copolymer in the 
ratio of 2:1, core:shell. Although this composition meets 
most of the requirements for this product, it could be 
improved in ease of development and in elasticity in thick 
sections. We are working with personnel in Imaging Systems 
to use blends of the above microgels with linear polYlllers 
and have obtained preliminary encouraging results. Imaging 
systems has ordered 3000 lbs. of this polymer for further 
large scale tests in 1Q88. The initial opportunity for FPD 
is $1.SMM annual sales, and could grow significantly as more 
lines are converted from solution to aqueous development. 
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CQNTINUOUS BEACTQR/EXTROJ>ER PRQCESS FOR ACRXLIC BESIHS 

BELLAND AG, a small swiss Enqineerinq Company, has 
developed a state-of-technology continuous twin screw 
reactor coupled with a W&P extruder/compounder to produce 
specialty acrylic polymers. Six difficult to make Elvacites• 
were run on their line to produce dry extruded products 
within each product's Inherent Viscosity specification 
range. 

The flexibility of the process was demonstrated as these 
six resins were made in successive runs of 2 hours each. 
The compositions covered a wide range of product 
characteristics such as very soft resins, a hiqh acid 
containing polymer for Riston•, odorouE Elvacite• 2014, and 
a potentially new offering for Vacrel•. The process could 
also be used to make acrylics of low molecular weight 
without mercaptans. This alternative to our current Bead 
Process would resolve some key issues (odor, low Tg, etc.) 
and increase Plant productivity significantly by making low 
productivity bead resins by Belland Process - all directly 
in dry pellets, powder or film form. We are assessinq the 
economics of the process to justify the implementation of 
the technoloqy in FPO for producing not only specialty 
acrylics by free radical, GTP and SCT polymerization 
technologies, but also for developing new_products such as 
thermoplastic elastomers, hot melt adhesives and tougheners 
by polymerization and reactive compoundinq usinq polymeric 
blocks from GTP and SCT technoloqies. 

MOPEL 700 MQUNTAIN RIFLE CALIBER ADDITIONS 

The Model 100 Mountain Rifle was introduced in 1986 
with a lighter-weiqht barrel and stock contour. The 
Mountain Rifle concept was well received by the market and 
is currently one of the most popular versions of the Model 
700. For 1988, we are addinq three popular short-action 
calibers: .308, .243, and 1mm-08 to complement the popular 
long-action calibers. 

Production Trial and Pilot is currently underway with 
final assembly anticipated during January. Annual sales 
volume of the rlew short-action version is estimated at 3000 
rifles. 

MODEL 1100 MAGNUM RETROFIT BARREL FOR STEEL SHOT 

This program will provide a retrofit barrel and choke 
tube system for owners of M/1100 12 Gauge Maqnum shotguns. 
The gas orifice hole is optimized for proper functioning 
with the lower-powered 2 3/4 and 3 inch magnum steel 
ammunition. The choke tube system will handle the BBB, T, 
and F steel shot sizes without deformation, and the choke 
constrictions are being developed using 2 3/4 inch Maqnum 
2's as the benchmark ammunition. 
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The choke tubes are being developed using VascoMax 250 
Maraging steel to provide the strength necessary for the larger 
steel shot sizes. These choke tubes will be titanium nitrided 
to provide corrosion resistance and a gold color to distinguish 
these choke tubes from our current stainless steel choke tubes. 

This program is currently undergoing Design Acceptance 
Testing. Annual sales to current M/llOO Magnum owners is 
estimated at 3000 barrels. It is expected that there will 
be a number of choke tube sets sold to other owners of 
Remington Rem Choke shotguns who shoot large steel shot to 
improve their pattern performance. 

SPECIALTY PRODUCTS AND SERVICES DIVISION 

IMPROVED HIGH TEMPERATURE PERFORMANCE FOR ALJ)YL• PlPE 

Aldyl• pipe is under competitive pressure in the U.K. from 
pipe made from Phillips process polyethylene which easily 
passes an accelerated so·c notch test while our materials are 
~arginal. Since the early l980's, we have measured at least a 
10 fold increase in elevated temperature performance with 
Phillips pipe resin which will translate to more than a 10 fold 
increase in long-term life when final projections are·made. 

We have now pinpointed critical molecular structure 
changes made by Phillips. An increase in Mw, a decrease in Mn, 
higher levels of comonomer in the high molecular weiqht 
fraction and less in the low fraction are key features of the 
new resins. Based on our own previous work and recent Japanese 
intelliqence, it appears these resin chan9es are responsible 
for the step change in Phillips resin performance. We are 
working with Cain Chemical, our resin supplier, to define a 
plant run which would provide resin with preferential comonomer 
placement, increased molecular weight, less low molecular 
fraction, and minimum change in molecular weight distribution. 
Using computer models, Cain is developing alternatives around 
reactor conditions to meet our needs. A best case will be 
chosen, and the experimental run made in lQSS, allowing pipe 
testing by mid-year. 

LOW HEAT RELEASE TEDI.AR• FIJ:MS FOR AIRCRAFT IHTEBIOBS 

A family of new low heat release (LHR) Tedlar• films are 
being commercialized for the aircraft industry. Aircraft 
interiors are a major market for Tedlar• Polyvinyl Fluoride 
film and currently are responsible for about 30% of our annual 
earnings. The FAA has recently issued new regulations on the 
total heat release permitted by aircraft interior composites 
under burning conditions. These standards specify a total heat 
release value of 65 KW min/m2 over a 2 minute period with a 
peak value of 65 KW/m2 (current composites with Tedlar• film 
have values of up to 100). New FAA compliant composites with 
Tedlar• film must be developed to hold this important market. 
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In March 1987, we initiated a development with Boeing 
to develop new Tedlar• films and new composite constructions, 
with a performance qoal of 50/50 KW min/m2 or better. Boeing 
believes that their product must be comfortably below the FAA 
65/65 limits. Two concepts have been used in blocking/slowing 
the progression of combustion: (1) use of flame retardants to 
sl.ow the burning rate and (2) use of a char inducinq additive, 
i.e., zinc borate, to form an intumescent char during 
combustion that •protects• the substrate. Transparent and 
pigmented films were developed and scaled up. Boeinq has 
completed the lab evaluation of these films. They have found 
heat release rates in the 30-35 I<W min/M2 range when the LHR 
Tedlar• is combined with their LHR embossinq resins. A 
significant drop in smoke density is also achieved. Boeing is ~ 
enthusiastic about these results and plans to fit one airplane 
for Southwest Airlines with LHR Tedlar• in the interior to 
demonstrate their 1990 systems •. 

NEW TAPERED PAINTBRUSH BRISTI,ES 

our current share of the tapered bristle market is 
about $10MM, all of which goes into the premium paintbrush 
segment. Because of changing economic conditions in China, 
there is a shortage of natural bristle in lonq lengths and 
we have determined that a $3-4MM opportunity at 20-30% pre-tax 
margin exists if we can duplicate the painting and appearance 
properties of natural boar bristle. 

Natural bristle differs from our current product in 
surface texture and taper profile. We feel confident that 
we can closely replicate the surface and have prototypes 
which are encouraging. Changing the taper profile is more 
challenging, due to viscoelastic effects in the very short air 
gap used in taper generation. Fortunately, a mathematical 
model for filament fluid dynamics exists and the Engineering 
Department is modifying it for our needs. They are designing 
equipment and a process designed to produce the desired 
oscillations in filament diameter. We expect to have 
prototypes based on the new equipment by mid-year. 

NEW fABRIC FOR DYKETBOL• SEATING SUPPORT SYSTEHS 
~ 

Dymetrol• Seating Support Systems are now being targeted 
primarily at the furniture industry. our financial goals are 
$8.2MM sales with $600M ATOI by 1990. The original Dymetrol8 

fabric, developed for automotive seating, had two 
characteristics that detracted from its acceptance in the 
furniture industry. It did not have good staple cut through 
resistance and, although it has proven to be durable, the plain 
weave was so thin that customers perceived a durability 
problem. 
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To meet the need to improve both deficiencies, a new 
weave was introduced which provides a significant increase 
in warp weight, solving both the staple and covering power 
problems. In addition, the sateen side of the fabric has 
been shown to print well. This has allowed us to introduce 
a •dual deck• fabric which allows the customer to replace a 
spring and fabric construction with a single fabric layer. 
A white product has been introduced and has been adopted in 
commercial seating, both domestic and off-shore. Important 
in these adoptions was our development of several stretching 
devices that facilitate customer installation and increase 
the probability that the product will be installed properly. 
The dual deck product will be introduced in several 
applications in the first quarter. 

DXMETROL•.Jq:CHAHICAL CABLE 

Since the introduction of Dymetrol• Mechanical Drive Tape 
in 1979, there has been substantial customer interest in a 
round polymeric product to replace steel cable. Early attempts 
to provide large diameter oriented polymeric cable resulted in 
quenching voids and ovality in large diameter extrusions caused 
by differences in melt and solid densities. We have succeeded 
in making 3mm and 4mm oriented round cable by using a 
multi-stage extrusion and have shown dramatic cycle life around 
tight bends compared to steel cable. Even larger diameters 
seem achievable should demand exist. 

Many potential customers worldwide are developing 
systems based on our cable, mostly for passive restraint 
systems with difficult geometrical requirements but also for 
antenna drives and some non-automotive applications. Since 
these programs are aimed at qualifying for future models, 
significant sales ($2.6MM) are not forecast until 1989 with 
growth to $7MM in 1992. We will initially supply customers 
from our semiworks which has capacity for lMM ft./year. A 
commercial scale process for making 70MM ft./year of 3mm and 
4nun cable has been defined and the cost of this new line 
estimated at $3.SMM. 

NEW FLEXIBLE EXPLQSIYE PRODUCT 

In response to a DARPA initiative, we are attempting to 
develop an improved version of our Peta• Sheet flexible 
explosive with lower flammability and higher energy capability. 
The current product is a dispersion of pentaerythritol 
tetranitrate in a plasticized nitrocellulose binder. Early 
screening of alternate binders using a dummy mix of corn starch 
in place of the explosive has resulted in the development of a 
preferred system based on a low-molecular-weight 
fluoroelastsomer, Viton• c-10. It is interesting to note that 
the initial compounds of this material were poorer than the 
nitrocellulose control, in agreement with findings of 
researchers at government laboratories. With certain additives 
including a 
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crosslinkinq aqent, however, a superior non-drippinq 
composition has been obtained that is self-extinquishinq in a 
vertical flame test. Live mixes are now beinq prepared and 
preliminary results indicate that the new non-burninq 
formulation still maintains the same level of explosive ener9y 
as current Deta• Sheet. The new composition is of particular 
interest to the Defense Department with a new business 
potential of $60MM over the next. seven years. 

VESPEL• ST PI.ANT TEST 

After a successful demonstration of the pilot scale ST 
resin process, a test was conducted in the existinq 
commercial scale Vespel• SP re.sin plant. ST is the designation 
for the product of our new solid phase imidi~ation process that 
produces a Vespel• product with twice the touqhness of current 
product. The purpose of the test was to determine (a) if we 
could make use of the unused capacity in the SP plant on an 
interim basis to supply resin for market development needs, and 
(2) to determine the limitations of existinq, full-scale 
equipment in anticipation of a new future resin capacity 
addition. 

The test indicated that the current batch wash system 
used on SP resin cannot meet the more critical needs of the ST 
process. This was not unexpected, and we-are already in 
position with a demonstrated continuous vacuum filter/wash 
system in the pilot unit that can be easily scaled up for 
commercial use. 

The other major conclusion of the test was that 
although the current double-cone dryers can be used for ST, 
their efficiency at commercial scale is severely curtailed 
and would be cost ineffective. In anticipation of this 
problem, we have had underway the development of a direct 
contact gas drying process. Laboratory results have been 
excellent and plans for scale-up are being developed. The 
development and commercialization of the ST product line is 
a key element in the Vespel• business strategic plan with 
earnings over the next 5 years expected to amount to $10MM. 

KALREz• PBODUC'l"ION RUN 

The Kalrez• polymer product line consists, at the present 
time of four base polymer compositions, copolymers, primarily 
of tetrafluoroethylene and perfluoromethyl vinyl ether, with 
various third comonomers to provide curesites with different 
vulcanization functionality and resultant performance 
capabilities. An abbreviated polymer production campaign has 
just been completed to rectify problems that occurred during a 
previous run and to balance polymer inventories before an 
extended shutdown of the Chambers Works synthesis unit for an 
instrument modernization project. The objective of this run 
was to produce a K4000 polymer in the upper half of the 
perfluoro(methyl vinyl ether) specification range in order to 
lower the modulus and 
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hardness of the product. Polymer from our previous 
production campaiqn occasionally fails to meet 
specifications when compounded at the Tralee Park. 
Polymerization results were excellent, meetinq compositional 
and viscosity qoals and samples of the first lots are under 
evaluation. 

Reactor operation durinq this campaign has been 
exceptional, establishing a new record in uninterrupted 
operation, more than 350 hours, a five fold improvement on 
this difficult polymer composition. This uninterrupted 
operation, a long sought goal, is a key factor in our 
ability to fine tune the polymer composition and improve the 
quality of our product. The improvement in product quality 
and improved plant utility ar~ worth, conserv~tively, 
$250M/year at current rates or production. 

DEPABTMEN'l'AL BESEABCB 

MOLPING PBOPEBTIES OF GTP PREPARED PMMA 

Polymethyl methacrylate made by the GTP process has unique 
properties and offers a better balance of Melt Flow, Heat 
Distortion Temperature and Thermal Stability than commercial 
products. Thermal stability is hiqh because there is no 
residual unsaturation. Commercial produc~s raise the stability 
to this level by addinq comonomers at a sacrifice in heat 
distortion temperature. Lower melt viscosity due to low 
polydispersity qives qreater processinq latitude in addition to 
that from higher thermal stability. 

our objective is to demonstrate the commercial advantages 
cf these property differences that will justify a slightly 
hiqher price and qenerate $2MM sales of pellets to the 
extrusion market in 1991. 

satellite, a custom molder of bicycle reflectors who 
currently uses 5MM pounds cf pellets annually, was able to mold 
lOOM m.w. GTP polymer using his normal conditions for lower 
molecular weiqht polymer and got significantly improved 
reflectance because cf better mold definition possibly due to 
better conformance to the mold surface and more complete 
relaxation before solidification. In our joint venture study 
with MRC, they found lower birefringence in a molded sample 
which indicates less molded-in stress. Lower stress may be due 
to lower die swell ratio versus shear rate and lower residual 
monomer, both of which they also reported. These evaluations 
are continuing to establish the commercial value of these 
property differences, as are process evaluations to define the 
lowest cost process. 
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ORTBQDQNTIC LXGATQRES 

Orthodontic ligatures which connect wires and brackets 
used in corrective dentistry represent an estimated market 
of 600MM pieces per year at various prices; an example is a 
polyurethane rubber band selling for a few cents. In a bootleg 
scouting program, we have developed an adjustable 
nylon-monof ilament prototype product which offers advantages 
over the urethane product. Tests with an orthodontist under 
secrecy agreement show the prototype works well and can be 
installed more quickly, an important cost savings. The 
orthodontist would like to begin clinical testing. 

With an outside manufacturer we have developed a pilot 
process with cost estimated at $0.10 per ligature. If the 
improved product can command a $0.25 price and gain 10' 
share, a $15MM business opportunity is available. New Business 
Development has been asked to find a business approach. One 
possibility suggested by the Biomaterials Group in CR&DD is an 
approach to Johnson and Johnson. 

SYNTHESIS OF MACROMQNQMERS BY THE SPECIAL CBAIN TRAlfSfER 
PROCESS 

The preparation of poly-methylmethacrylate macromonomers 
has now been successfully carried out in the Marshall 
Laboratory semiworks, using SCT catalyst. Two different 
macromonomers were prepared with weight average molecular 
weights of 4500 and 15000 obtained by varying the catalyst 
concentration. The macromonomers, which were greater than 95% 
terminally functional, will be used to provide larger 
quantities for sampling in end use applications such as inks 
and adhesives. The scale-up also provided key information 
relative to the handling and use of the SCT catalyst under 
production conditions. A first small order has been received. 

FUNCTIONAL MACRQMONQMEBS 

Functional macromonomers obtained via SCT, containin9 
acidic, hydroxylic, or amino qroups, have been used as 
stabilizers to the preparation of both aqueous and non-aqueous 
dispersions of_J-lolymer particles. Copolymerization of such 
macromonomers with an acrylic core polymer with different 
polarity or hydrophilicity permits the synthesis of dispersions 
in both non-aqueous and aqueous systems. The feasibility of 
preparing such dispersions has been demonstrated through a 
joint effort with the Marshall Laboratory and Mechelen 
Automotive Resins groups. A series of NAD's (non-aqueous 
dispersions) were prepared at the Marshall Laboratory, using 
hydroxyl-substituted methacrylic macromonomers, yielding NAD's 
with improved stability and desirable small particle size. 
When formulated into a two component clear coat, these systems 
also provided good coating hardness at reduced isocyanate 
crosslinker levels, as well as increased distinction of ima9e 
(DOI). At the 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540754 



Automotive Products and Fabricated Products 4Q87 R&D Report 27 

Mechelen Laboratory, acid functional macromonomers have been 
found to yield aqueous dispersions which are stable at much 
lower total acid content than comparable dispersions made by 
conventional (non-macromonomer) technoloqy. We are continuing 
our efforts to exploit the unique, proprietary systems with 
clustered functionality that the SCT technoloqy permits us to 
make under economically attractive conditions. 

NEW PARTLY CRQSSLINgD POLYMER DISPEBSIQHS 

Intersecting Coreticulated Polymers (ICPs) is the name 
that we have coined to differentiate a family of polymer 
dispersions, from more conventional Interpenetrating Polymer 
Networks, (IPHs). These systems exhibit discrete microphase 
separation, counter to the claims of several IPN patents. 
Since these patents issued, other preparers of IPN's have 
recognized the significance of microphase separation and we can 
no longer justify dual nomenclature. We have found, however, 
that our systems, which are prepared as dispersions, appear to 
be unique in both their existence as a dispersion and in their 
amenability to blending, modification and further reaction. 
Our systems comprise two or more lightly crosslinked polymer 
networks dispersed in a common solvent, and prevented from 
separating into different phases by the catenation of the 
polymer chains of their respective networks. In a nutshell, 
this amounts to a system having the properties of a qraft 
copolymer with no actual bonding between the two polymer 
systems. We believe that these dispersions are patentable and 
we are working with our attorney to develop a broad patent 
coverage. 

Advantages of our technoloqy, in addition to resultinq 
in dispersion which can be made into coatings, solid objects 
or otherwise manipulated, is that almost any two 
incompatible polymers which are soluble can be tied together 
and in effect compatibilized, even in cases where grafting is 
difficult or impossible. In many cases, these systems possess 
properties that combine the best features of both constituents, 
rather than the average, or in the case of many blends, of 
grossly inferior properties. Thus for example, we have systems 
of polyvinyl fluoride and acrylic polymers which combine 
desirable properties of both polymers and which do not separate 
on processing ~r on standing. We are working closely with the 
Electronic Products Department to make a vacrel• solder mask 
polymer which possesses toughness, hardness, and resistance to 
thermal cycling that has not been achieved with a single 
copolymer. Other candidates are being tested in automotive, 
adhesive, and primer systems. 
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R & D QUARTERLY REPORT 2Q88 
ILION TECHNICAL SECTION 

SAFETY MILESTONE ACHIEVED 

The Ilion Technical Section achieved 31 years without a Lost Workday or a 
Restricted Workday injury on June 28th, 1988. 

MODEL 700 RIFLE STOCK OF DU PONT ARYLON 

Reming~on·s synthetic stock offering for 1989 will be molded from Du Pont 
Arylon. This stock will replace the current syntnetic stock offerings of fiber 
glass and Rynite. This program with Six Enterprises will give Remington the 
first use of Arylon as a stock material. 
SUPPLIER QUALITY PROGRAM 

The Ilion firearms plant relies heavily on suppliers for many components used 
in the Remington line of sporting firearms. A team has been visiting key 
suppliers presenting a "Standards For Excellence" program, identifying 
chronic problems, and following up with additional visits. Nine visits to 
five suppliers have identified nearly forty issues to be addressed. 

FLEXIBLE MANUFACTURING SYSTEM PHASE II STATUS 

All equipment has been installed and has passed a system acceptance test. 
Phase II has bean turned over to Plant Operations. System reliability 
and part quality i• v•ry ~ood. Computer system and machining center up -
time has exceed•d prci•~t specifications. 

STATISTICAL PROCESS CONTROL 

The Ilion site initiated a program to introduce the concepts of Statistical 
Process Control into the manufacturing operations in March 1988. Four 
Engineers have been fully assigned to develop the program, provide 
necessary training and oversee the program implementation. Successful 
implementation of SPC is viewed as vital to the success of other improvement 
programs such as Synchronous Manufacturing now being introduced at the site. 

SAFETY MILESTONE ACHIEVED 

The Ilion Technical Section achieved 31 years without a Lost Workday or a 
Restricted Workday injury on June 28th, 1988. 
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MODEL 700 RIFLE STOCK OF DU PONT ARYLDN 

Remington's synthetic stock offering for 1989 will be made from DuPont 
Arylcn. Stocks made from foamed 501 Arylon are superior to fiberglass 
and are lighter in weight than Rynite. This stock will replace the 
current RS Rynite stocks and the right hand FS fiberglass stocks. This 
stock will be molded for Remington by Six Enterprises. This ~ill give 
Remington a first in the use of Arylon in a rifle stock. 

The cost of the Arylon ~tock is approximately $10 less than the Rynite stock 
and $!00 less than the fiberglass which must be bedded by hand, a costly 
operation. The cost of the Arylon stock is $30-$50 less than typical wood 
stocks used on the Model 700. 

Current price premiums are $75 for the Rynite stock and $125 for the 
fiberglass stock. 

The primary constraints on Model 700 production are wood availability and 
NC checkering capacity. The Arylon stock avoids these constraints. It is 
planned to price the Arylon stocked specifications as aggressively as the 
supplier's capacity permits for optimum earnings impact. Volume for these 
specifications are anticipated at 10,000 units over the next two years. 

SUF'F'L I ER QUALITY PROGRAM 

The Ilion firearms plant relies heavily on suppliers, sourcing 1200 items with 
over 100 suppliers. 

Since purchased items have a major effect on !lion's total quality (product 
quality, service, and cost/value), efforts to continually upgrade the 
supply quality are underway. 

Nine visits have been made to five suppliers, who cumulatively make 30X 
of the purchased parts. Each supplier participated in a "Standards For 
Excellence" program, in which they were encouraged to work with Remington 
in resolving chronic problems. Following these meetings, suppliers 
identified a variety of issues, ranging from communications to specific 
dimensional items. In tot•l, nearly 40 issues were identified. Several 
have already been resolved. 

Suppliers are consistently enthusiastic in their response to this effort. 

FLEXIBLE MANUFACTURING SYSTEM PHASE II STATUS 

In February 1987, $8.0MM was authorized to continue the Flexible 
Manufacturing System <FMS> Phase II modernization of Ilion's component 
manufacturing. All equipment has been installed and has successfully 
passed a system acceptance test. The four day test, run from April 18th 
through the 21st, was to prove the equipment and the system. It differed from 
Phase I acceptance in that parts were produced and that Remington personnel 
operated the system instead of Cincinnati Milacron <CMI>. 

System downtime due to CMI problem was 5.4%, and overall downtime was 10.7%. 
The criteria for success was 7.lX for CMI problems and 18X for overall 
downtime. A punch list of all problems discovered was developed and the 
system has been conditionally accepted from CMI. CMI has resolved 
approximately 50% of these items, and has com~itted to complete all 
software items by August 1st. Concerns to be resolved are: pallet 
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registration failures, CMM hydraulic upgrade, Singla Stump Park Station 
operation, and machining center chip containment.Final payment to CMI 
is contingent upon resolution of the punch list items. 

Phase II has been turned over to Plant Operations, and has been performing 
well. System reliability and part quality is very good. Computer system 
and machining center up-time has been greater than project specifications. 

STATISTICAL PROCESS CONTROL <SPC> 

Without control of the Production process, programs such· as Synchronous 
Manufacturing, J.I.T., Design for Assembly and Geometric Tolerancing have 
little hope of achieving any real long-term impact at the site. By 
bringing the production process under control through the use of SPC, 
these other programs will not only be able to work, but they will then 
enhance Remington's competitive position in the marketplace. 

The introduction of the SPC into the manufacturing site is being implemented 
with the assistance of the Technical Group and Process Engineering Sections. 
The first groups of production employees in the Auto-Drill line and GFM Barrel 
areas have had initial training in the essentials of data coll~ction and 
charting and are now collecting data. 

Lesson plans, visual aids, demonstrations and practice exercises have been 
completed for the training of production employees. Audio-visual training 
aids and instruction manuals have been purchased for class use. An SPC 
control chart form for the specific use of Remington has been developed and 
printed. A long term training schedule for the rest of the site has been 
outlined and training is underway. 

The Process Engineering Section will soon start a long term program of 
training under the guidance of ESD's Applied Statistics Group. The 
Engineers will learn the basics of statistics, SPC technology and Design 
of Experiments techniques. 

In June Jim Snedeker visited Rock Lositio at the Hazen Ark. Powdered Metal 
Plant to observe their successful SPC program in operation, <Hazen recently 
attained a Ford Q-1 rating) and seek the advice of those who developed the 
program. 

Additional means of expediting the program schedule are being continuously 
explored by Production and Technical Group Management. 

cc: ATKINSRL--ISCDCVM1 Robert L. Atkinson COBURNMM--ISCDCVMl Matt M. Coburn 
ATKINSRL--ISCDCVMl Robert L. Atkinson COBURNMM--ISCDCVMl Matt M. Coburn 
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R & D QUARTERLY REPORT 1088 
ILION TECHNICAL SECTION 

ABSTRACTS 

PARKER DOUBLE-BARRELED SHOTGUN 

The legendary Parker double-barreled shotgun is being 
returned to production in 1988. It will be offered in AHE 
grade, 20 gauge only. This custom gun will retain the 
aesthetics and feel of the original Parker. Annual sales 
of this custom gun is estimated at 50 units with a selling 
price of approximately $13,000. 

MODEL 1100 RETROFIT BARREL FOR STEEL SHOT 

This program will provide a retrofit barrel and choke 
tube system for owners of M/1100 12 Gauge shotguns. The 
choke tube system will handle the BBB, T, and F steel shot 
sizes without deformation to the barrel or choke tube. 
Annual sales to current M/1100 owners.is estimated at 5000 
barrels. 

MODEL 700 CLASSIC .300 WEATHERBY MAGNUM 

The Model 700 Classic offering for 1989 will be the .300 
Weatherby Magnum. This will be a synergistic offering from 
Firearms and Ammunition. Annual sales volume of this popular 
Weatherby caliber is estimated at 6000 rifles. 

"STANDARDS FOR EXCELLENCE" VENDOR PROGRAM 

The Ilion firearms plant relies heavily on vendors for 
many of the component parts used in the Remington line of 
sporting firearms. A "Standards For Excellence" program has 
been developed to enable Remington and our vendors to work 
together as a "partnership" with benefits to all. Efforts 
have been initiated with four major parts suppliers. 
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PARKER DOUBLE-BARRELED SHOTGUN 

The legendary Parker double-barreled shotgun is being 
returned to production in 1988. It will be offered in ABE 
g~ade# 20 gauge only. This custom gun will r~tain the 
aesthetics and feel of the original Parker. It has been 
redesigned with modern, heat-treated metals and a new 
single selective trigger mechanism. Annual sales of this 
custom gun is estimated at 50 units with a selling price 
of approximately $13,000. 

The Parker was unveiled at the January Shot Show in 
Las Vegas, where it was very well received. Every year at 
the Shot Show, a different gun is selected to be auctioned 
as a special event. The Parker was selected for 1988, and 
was auctioned for $21,700. 

The prototype guns for Design Acceptance Testing are 
currently being fabricated. Testing is anticipated to be 
complete by July 1st with delivery of the first production 
guns. in the third quarter of 1988. 

MODEL 1100 RETROFIT BARREL FOR STEEL SHOT 

This program will provide a retrofit barrel and choke . 
tube system for owners of M/1100 12 G~uge shotguns. The gas 
orifice hole is optimized for proper functioning with the 
lower-powered 2 3/4 and 3 inch magnum steel ammunition. The 
choke tube system will handle the BBB, T, and F steel shot 
sizes without deformation to the barrel or choke tube. The 
"EXTRA LONG-RANGE STEEL SHOT" choke constriction was developed 

using 2 3/4 inch Magnum 2's as the benchmark ammunition. This 
choke tube will deliver 80% of the shot in a 30" circle at 40 
yards. 

The choke tubes are manufactured from vascoMax 250 
Maraging steel to provide the strength necessary for the 
larger steel shot sizes. These choke tubes may be titanium 
nitride coated to provide corrosion resistance and a gold 
color to distinguish them from our current stainless steel 
choke tubes • .... 

This 1989 Catalog product has successfully passed Design 
Acceptance Testing and product specifications are being 
finalized, Annual sales to current M/1100 owners is estimated 

at 5000 barrels. It is also expected that there will be a 
significant number of choke tubes sold to customers who 
currently own a Remington Rem Choke shotgun and want to shoot 
the larger steel shot sizes. 
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MODEL 700 CLASSIC .300 WEATHERBY MAGNUM 

The Model 700 Classic offering for 1989 will be the .300 
Weatherby Ma9num. This will be a synergistic offering from 
Firearms and Ammunition. The Lonoke ammunition plant has 
provided the Ilion firearms plant with the chamber drawings 
and chamber r.eam~rs. Ilion has provided Lonoke with three 
pressure barrels and one completed rifle for the ammunition 
development. Ilion has five completed rifles ready for Design 
Acceptance Testing. It is anticipated that the pilot run 
ammunition will be available in April, 1988. 

Annual sales volume of this popular Weatherby caliber is 
estimated at 6000 rifles. It iE expected that the lower coat 
of the Model 700 versus the higher cost of the Weatherby 
models will result in lost sales to Weatherby. 

"STANDARDS FOR EXCELLENCE" VENDOR PROGRAM 

The Ilion firearms plant relies heavily on vendors for 
many of the component parts used in the Remington line of 
sporting firearms. A "Standards For Excellence" program has 
been developed to enable Remington and our vendors to work 
together as a "partnership" with benefits to all. 

Three major suppliers were visited this month for 
presentation of the "Standards For Excellence" program. Tool 
Products, located in Minnesota, supplies aluminum die 
castings. These include the trigger plate housings for the 
Models 870, 1100, and 11-87 shotguns, the Models 552 and 572 
rimfire rifles, and the Model Seven trigger guard assembly. 
They are highly structured in Statistical Process Control and 
have extensive equipment and facilities supporting their 
quality effort. Tool Products has consolidated their customer 
base from 120 to 80, and has plans to further reduce to 60. 
They consider Remington as a long-term, important customer. 

Parker & Harper, located in Massachusetts, is an old-line 
screw machine parts supplier with a very minimal quality 
effort. They produce 80 different parts for Remington. They 
rely almost entirely on the experience of their key set-up 
people to aissure meeting specifications. We talked 
extensively with their Vice President of Manufacturing 
concerning potential benefits to his business through quality 
management. He intends to attend a Deming course, at our 
suggestion, to become more informed about Total Quality 
Management and its application in his business. 

The third vendor was Connecticut Spring & Stamping. They 
manufacture 130 different parts for Remington. The 
presentation was done as part of our third recent visit to 
their site. 

In addition to the above three companies, H & p Die & 
Stamping, located in Ohio, was visited in February. This 
visit ~esulted in initiation of a new quality program. H & P 
manufactures over 200 different parts for Remington. 
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A. Darby - B-3324 
c. Anderson - ·ESL 174/303 
G. Armour - MRL 
L. Atkinson - B-3324 
B. Coleman, II - Ilion 

February 15, 1988 

~~ 

APP/fPD RiD DIVISXOIJ 

,Attached is material for the first quarter report 
to stockholders 1988. 

Please contact me directly on this and future 
stockholder report issues. 

M. M. COBURN 

MMC/pt 

Attach. ..iI:; ;.ff"!~TON ARMS CO. 
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STU¢QOLDIRS OUAR'l'IRLY 

DXllETROL• PAQXC POR SIATDfG SUPPORT SYSTEM$ 

Dymetrol• Fabric, based on oriented Hytre1• 
fibers, is used in seating to provide the comfort usually 
obtained with spring-cushion combinations. A new sateen 
weave construction has recently been introduced worldwide in 
the furniture industry, providing comfort in a light-weight, 
bulk-free construction. New stretching devices enabling our 
customers to install Dymetrol• Fabric efficiently have aided 
the introduction. The ability of the new weave to accept 
color printinq provides additional desiqn convenience. 
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The Shot Show Parker is nearing a successful completion 
due to the dedicated efforts of Don Mainland, Larry DelGre90, 
Bryson Gwinell and a number of Remington personnel. The 
fully engraved receiver is expected on January llth for color 
case heat treatment. It will then be hand carried to Kolar 
Arms for final assembly and to the Shot Show in Las Vegas. 

Prototypes for testing will be produced similar to the 
show gun except that the barrels will be functional and the 
engraving will be omitted. A barrel contour and process was 
finalized at ~ December 9th meeting with DuPont metallurgist 
Fred Schmidt. Current Remington 1140 Modified barrel steel 
will be used in conjunction with an induction hardening heat 
treatment of the chamber area. Barrels for the test guns are 
through our GFM and are ready to be turned. Kolar Arms has 
special turning equipment on order with an expected run-off 
expected the first week of February. In the interim, Kolar 
is continuing the barrel brazing development in addition to 
their work on the balance of the Parker components. A 
schedule outlining the test program timing is being developed. 

MODEL 700 MOUNTAIN RIFLE CALIBER ADDITIONS 

The Model 700 Mountain Rifle was introduced in 1986 with 
a lighter-weight barrel and stock contour. The Mountain Rifle 
concept was well received by the market and is currently one 
of the most popular versions of the Model 700. For 1988, we 
are adding three popular short-action calibers: .308, .243, 
and 7mm-08 to complement the popular long-action calibers. 

Production Trial and Pilot is currently underway with 
final assembly anticipated during January. Annual sales 
volume of the new short-action version is estimated at 3000 
rifles. 
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MODEL 700 CLASSIC .300 WEATHERBY MAGNUM 

The Model 700 Classic offering for 1989 will be the .300 
Weatherby Magnum. This will be a synergistic offering from 
Firearms and Amlllunition. Lonoke has provided Ilion with the 
chamber drawings and chamber reamers. Ilion has provided 
Lonoke with three pressure barrels and one completed rifle for 
the ammunition development •. Ilion has five completed rifles 
ready for Design Acceptance Testing. It is anticipated that 
the pilot run ammunition will be available in April, 1988. 

Annual sales volume of this popular Weatherby caliber is 
estimated at 6000 rifles. It is expected that the lower cost 
of the Model 700 versus the higher coat of the Weatherby 
models will result in lost sales to Weatherby. 

MODEL 1100 MAGNUM RETROFIT BARREL FOR STEIL SHOT 

This program will provide a retrofit barrel and choke 
tube system for owners of M/1100 12 Gauge Magnum shotguns. 
The gas orifice hole is optimized for proper functioning with 
the lower-powered 2 3/4 and 3 inch magnum steel ammunition. 
The choke tube system will handle the BBB, T, and F steel shot 
sizes without deformation, and the choke constrictions are 
being developed using 2 3/4 inch Magnum 2's as the benchaark 
ammunition. 

The choke tubes are being developed using VascoMax 250 
Maraging steel to provide the strength necessary for the 
larger steel shot sizes. These choke tubes will be titanium 
nitrided to provide corrosion resistance and a gold color to 
distinguish these choke tubes from our current stainless steel 
choke tubes. 

This program is currently undergoing Design Acceptance 
Testing. Annual sales to current M/1100 Magnum owners is 
estimated at 300.0 barrels. It is expected that there will be 
a number of choke tube sets sold to other .owners of Remington 
Rem Choke shotguns who shoot large steel shot to improve their 
pattern pe~formance. 
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Press Contact: Dick Dietz 
302-774-5048 

REMINGTON RECALLS BOLT ACTION CENTERFIRE RIFLES 
PRODUCED AND SOLD BETWEEN JULY 25 AND DEC. 11, 1987 

The Remington Arms Company is replacing the trigger 
TM TM TM assembly mechanisms of the Model 700 , Seven , 40-XB , 

40-xc™, and •sportsman" 78 centerfire rifles manufactured· 

between July 29 and December 11, 1987. 

This action is being taken because a limited number 

of rifles produced during that period may have an improp

erly manufactured part in the trigger assembly mechanism. 

Although it is unlikely, the defective part could break 

and cause the rifle to fire accidentally. 

While the possibility of such a malfunction is quite 

low, Remington requests the owners who have purchased one 

of these rifles since July 29, 1987 not to load it. They 

should call the toll-free number 1-800-634-2459 with the 

model and serial number of the rifle. The customer will 

immediately be informed if the rifle is potentially af

fected. 

For any affected rifles, Remington will supply the 

name and location of a designated repair gunsmith who will 

install a replacement trigger assembly at no charge. 

Remi11f!to11 Arms Com1m11)\ foe. 
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SUMMARY 

Only subject Remington bolt action centerf ire rifles 
pur chased after July 29, 1987 are potentially affected. 

These include only MODEL 700 (all versions), MODEL 
SEVEN, 

"SPORTSMAN" 78, MODEL 40-XB, and MODEL 40-XC rifles. 

They do not include autoloading and pump action centerf ire 
rifles or shotguns. 

All owners of potentially affected rifles should call the 
toll-free number 1-800-634-2459 before using those rifles. 

EDITOR'S NOTE: The toll-free 800 number is the contact number 
to be published for customer inquiries. The number at the be
ginning of the release is for press contact only and should not 
be published. 

Remi11~ton Arms Company. Inc. 
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REMINGTON ARMS COMPANY, INC. 
SPORTING ARMS-AMMUNITION-TARGETS-TRAPS 

ILi DN, NEW YCRK 13317 
TELEPHONE 13151 894-9961 

Janua1·y 15, 1988 

TO OUR GUNSMITHS: 

Remington has uncovered a potential trigger assembly 
problem with a small quantity of Model 700 series rifles 
produced and shipped between July 29 - December 11, 1987. 
The involved models include Models 700, Seven, 40XB, 40XC 
and Sportsman 78 rifles. You have already been informed of 
the problem restated below and elected to assist Remington 
in replacing these trigger assemblies in the field. 

During routine test firing, Remington discovered the 
possibility that an improperly manufactured trigger part may 
have been assembled in a number of Model 700 series rifles. 
Although unlikely, the improperly produced part could possi
bly break and allow the rifle to fire when the safety is 
moved from the safe position to the fire position without 
the trigger being pulled. 

Since the safety and quality of our firearms is of our 
utmost concern, Remington will replace the trigger assem
blies in all rifles which possibly contain the impacted 
part. To accomplish this, a trigger assembly replacement 
program has been instituted. 

We are currently contacting all distributors, dealers 
and consumers who have purchased these rifles requesting 
they have their guns up-dated by a Remington New Gun Repair 
Station in their area. 

Under separate cover, we are sending you ten (10) re
placement trigger assemblies at no charge, along with a 
supply of a form you're to complete and promptly return for 
each repair. You will find that the replacement assemblies 
will have a prick punch mark on the left side of the trigger 
piece for easy determination in the future of trigger assem
bly i·eplacement. 

IMPORTANT: To assist you, we have enclosed a detailed ex
planation of the trigger assembly replacement process. 
Please review that information carefully before beginning 
any replacement. 

-1-
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After the trigger assembly has been replaced, the 
following procedures must be followed: 

1) Complete the repair form, being sure to·prOvide 
all information listed, especially YOUR IDENTIFI
CATION NUMBER, customer's FULL name, address, tele
phone number, if known, and the serial number of 
the rifle. Additional forms and trigger assemblies 
may be obtained by calling 800-634-2459. 

NOTE: YOUR CUSTOMER NUMBER IS ----
2) Your total fee is not to·exceed $22.00 per gun. 

This includes labor, postage, shipping and handling. 
However, we will reimburse any incurred incoming c.o.o. 
shipping charges which you should add to the $22.00 total 
and specify on the form. 

3) Send the complete replaced trigger assemblies to: 

Remington Arms Company, Inc. 
14 Hoefler Ave. 
Ilion, NY 13357 
Attn: J. Kast 

NOTE: All parts of the replaced trigger assemblies 
such as sear safety cam and slave pins, etc., 
must be returned. 

4) Send the fully completed invoice form to: 

Remington Arms Company, Inc. 
Department RP 
14 Hoefler Ave. 
Ilion, NY 13357 

For technical assistance, call our Arms Service Di
vision at (315) 895-7791. 

For all other Model 700 series trigg.er assembly re
placement information, you may use our toll free 
number (800) 634-2459 (8:00 - 4:30 EST). 

IMPORTANT NOTE: If you have purchased any Model 700 series 
trigger assemblies since July 29, 1987, return them to Rem
ington and notify us at the toll free number for free re
placement. If you installed any of these triggers in any of 
your customers' guns, please contact that customer and re
place the trigger assembly and send us the form as usual. 

NOTE: WHEN REPORTING THIS TYPE OF TRIGGER ASSEMBLY RE
PLACEMENT, PLEASE EXPLAIN FULLY ON FORM SINCE 
THE SERIAL NUMBER WOULD NOT NORMALLY SHOW UP ON 
OUR RECORDS. 

... 

Rcmiu~ton .-\rms Com1>Wt)~ Inc. 
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We apologize for whatever inconvenience this may cause 
you. However, we feel our mutual customers deserve our very 
best combined efforts in repairing the involved rifles. 

Rifles involved in this replacement program will be 
marked with one of the following barrel codes: 

OH .July 1987 
WH August 1987 
DH September 1987 
EH October 1987 
RH November 1987 
XH December 1987 

We appreciate your assistance in this replacement pro
gram and wish you every business success in 1988. 

FOE:tpp 

Sincerely, 

-L.,1dJ.f-
F.D. Emhof 
Fild service 

' 

llcmi11l!to11. \rms Gom11w1~'. Inc. 
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• '\ ;hooting the Kalashnikov . 
(Conlinued from ,,.,. JI> 

69-gra.in Sierra match bullets are not 
recommended for use in twist.a llower 
than 10 inches. On the other band, 
Ml93 ball ahoota u well in the MWD· 
inch M16A2 twist u it dou in the 
12-inch twist Ml6Al barrel. 

Ammunition supply ia no problem. 
There are plenty of 5.56mm NATO and 
.223 :Remington components lll'OWld. 
·PMC, CBC, Norma, Sako and Midway 
all make Boxer-primed 7.62x39mm 
brasa. Berdan-primed, non-reloadable 
7 .62mm ammunition is also widely 
available. Cue-lot quantitin of fruh 
Chinese. Yugoslav andother7 .62x39mm 
hardball c:oet lea than the components 
needed to reload the same number at 
rounds. For hot loads expected to be 
dented on ejection, or for uae in deep 
brush or maw conditions where brua 
recovery is a nuisance, many here shoot 
the non-reloadable ammunition. They 
pull the bullets Crom as many rounds u 

DESIGNED BY J.M. RABOURN 
~ TlleZ~Mlllyiatlla 

origiMI _....... OUllily -

~ llllldiDnUll!ylllr-1111 
. ---,,,,._..., 't_ . --H(l~D; t) _.,,.,_z_ 

~ :-..:-:80402-

~ CUf.lllfll!D llARRfl.S 
{ - MATCH GRADE 
~ HAND l.APflED. CHRONE.,,,OU' 

• AND STAJNl.£SS S1Dl 
\· · PMCISION ACCURACY 

. ,.,,, ' IS OUR F1JISr CONaltff 
c.ntact lllortc Cllanf1M ... 

llOCKY MOU!ITADI JUPLZ WORKS, LTD. 
I TOT·1'• ft. llOUUlla. CO - (IOI) ..... Ill 

CAN.JAR TRIGGERS 
- l'or WIM,__, Sole, It ......... S...,.. ·-· ,,...., . .,...,,,.,..,_ ........ 
~ ... "-_..,_,,. ....... Ctu""" of ..,...,. A I C ... ,,. 
ffl·Wat Salea 
Box 2016-E, Cut Bank. MT 59427 
406-8f3·5634 .. .. . .. ... 

0 Accurate Hunting RiRes 
O.k .5lol'ltl Gt!_,_ 

All types o4 CUl1Clm riftes; lound ar DC1110R 
reborrtfina. Wlnchftler '4 ~ c-.ion,• 
f11U on•ice pm shop - tend for brochll..,. OGS. 
Inc., 17"4 So. Wilton, C•1pn, w,...,.;,. 12'°1 

Cl071 237-2414 

I \ 

J.M. RABOURH ' Premium Gr~de Sporting Fire~rms 
NEW ADDRESS 

Route 1, 1011 HO, HH•Cner, OIC 7493'7 
Phone 911-653·7460 -

' I 

MAY-JUNE 1988 

may be required for hunting, substitut· 
in& sof\nosed bullets and commercial 
powder and never bother aearching for 
ruec1 brass. 

The handloada lilted in the accompa· 
n,ying tablet were chronDp'8Phed in the 
19-inch AKs. They are uncorrec:ted, 
measured appnmimately lS feet from 
the muzzles. Ambient temperature 
.-.erapd. about 60 degrees FahrenheiL 
Many at the loads aceed thole liat.ed in 
ftrioua reloadina manuala. Sw:ceuful 
ue althe batter lNds can be attributed 
to the often larpr-capacity, monger 
military brua (10me made of steel) in 
which the loads were developed. The 
long military throats or the rifles and 
their oversized, hence preaaure· 
relieving, 1fOC1V9 diameters alto helped. 

Anyone deftloping loada for bis OW'D 
AK or Mini-Thirty lbou1d fim mike hia 
barrel'• lrooYe diameten and ltut 10 
percent under the reloading manuall' 
recommended maximum, working up 
alowly and watching for preuure 
inclicationa. 

Sako oft'ered MCA-capable bolt action 
aporten in 7 .62x39mm on the short 
Vixen action for yean. Ruger DOW offers 
the Mini-Thirty in the caliber u a ahart
range deer and black bear chambering. 
Mini-Thirty f'actory acceptance accuracy 
proof requires two.inch poupiDf ability 
at SO yarda using iron aighta. 

In one teat, three, five-shot groupa, 
each out or five dilferent Mini-Thirties 
with f'our different kinda of ammunition 
(300 rounds total), fired with a 6x llCOpe 
at 50 yards, averaged 2.07 inches. The 
tightest three·group average wu 1.43 
inchu. The Mini-Thirty chamber and 
throat are cut to abort commercial 
rather than long military dimenaiona 
and the groove diameter ia .308 inch. 
The preaaure effect of firing .310-inch 
diameter steel-jacketed and steel-cored 
military ball in a Mini-Thirty ia 
UDlltated. 

The 7 .62x39mm cartridge, upon 
which the .220 Ruasian and 6mm PPC 
benchrest cartridges are alto baaed, 
operates at 47,000 psi nominal breech 
~we. Sako sporting ammunition in 
the caliber is listed at that preasure 
level in Sako literature. Factory proor 
preasun ia 70,000 pai. 

Among the Kalashnikov's legendary 
merits are its massive front locking lugs 
which make the action virtually in· 
destructible. Similarly legendary is the 
AK's functional reliability under 
advene operating conditions. 

Both overload strength and underload 
functional reliability were tested. The 
crosa-sectional areas of the 7 .62mm and 
5.56mm case heads are .157 and .110 
square inch respectively. At 50.000 psi 
breech pressure, each of the AK's lock-
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lmQortant 
Notice 

To Recent 
Bwers Of 

RemingtQn 
Bolt Action 

Rifles. 
>: 

Remington Arms c:entaflre rifle 
ftodds "°°' Seven. 40-XB. 40-.XC and 
Sportsmln 78 manu{Ktu1rd bdw«n 
Ju.lg 29 anti Oecemba lL J9B1. bave 
been wlthdmm from sale tanpomiy 
b replacement ol trigger membly 
mechanisms. 

'Ibis llCtial WIS tailal because I 
limited mnnber ol rlflr:s produced during 
that period may have an impropaty 
~part In the trlggermem
bly llRdlanlsm. Although It Is unllkely. 
the defective part could blUll and CIU5e 
the rifle to fire acclclcntally. 

Ranlngton Arms has launched a pro
gram to Identify and ru:over au riflf.s 
made Ille! 30lcl during this period. and as 
1 p!!CIUtlan, will rq>lace the trigger 
mernbly on t:it:f'i affected rme without 
chlrge to the OWllet 

All Remington trade Cll5tomers and 
Individual rifle owners are being notified. 
and it is expected that this program wiU 
quickly Identify ownm or the affected 
ril1a. 

1bl.s notlc£ appllr.s only to those bolt 
action models listed. No other 
. &mtnston /IJUmU ilR lnuolued. 

lfYou Have Purchased ~ . 
One Of 1besc Rifles Since 

July 29, 1987, Do rtot Load IL 
We ask that you call our 1l'ig,ger 

As1embly Replacement Program at 

1-800-634-2459 
with the model and serial number rl your 
rine. l'rom that number. we can teU you 
immediately ir yours is one of the 
affected rifles. and if it is. how you can 
arrange for a rree replacement of the trig· 
ser asxmb!y. 

Jtmington.. ~ 
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Jtmington~ 
~ 

REMINGTON ARMS COMPANY. INC. 
SPORTING A"MS·AMMUNITION·TARGETS·TRAPS 

Dear Customer: 

JLIDN .NEW YCRK Ul3S7 
TEl.EPHONE 13151 894-9961 

Our records show you are the holder of a Model 700 ser
ies rifle in need of a replacement trigger assembly. The 
serial number of the concerned rifle is listed on the en
closed form. 

As it came to you from the factory, your rifle met all 
Remington tests and standards for reliability and perform
ance that have made Remington bolt action rifles the pre
ferred choice of serious shooters. 

However, during routine test firing, Remington discov
ered the possibility that an improperly manufactured trigger 
part may have been assembled in a number of Model 700 series 
rifles. Although unlikely, the improperly produced part 
could possibly break and allow the rifl~ to fire when the 
safety is moved from the safe position to the fire position 
without the trigger being pulled. 

Since the safety and quality of our firearms is our ut
most concern, Remington will, at no charge, replace the 
trigger assemblies in all rifles which possibly contain the 
impacted part. To accomplish this, a trigger assembly re- • 
placement program has been instituted. 

Therefore, we request that you bring or ship your 
rifle(s) to the nearest Remington New Gun Repair Station in 
your area. A list of such locations is enclosed. 

If it is inconvenient or difficult for you to return 
the rifle to a listed New Gun Repair Station, you can elect 
to ship the rifle !..!.! United Parcel Service, transportation 
c.o.o., -to: 

Remington Arms Company, Inc. 
Dept. RP 
14 Hoefler Ave. 
Ilion, NY 13357 

-1-
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In returning your rifle to either a New Gun Repair Sta; 
t ion or to our above factory address in Ilion, NY, ·please do 
the following: 

1. Mark the outside of the package clearly with 
•oEPT. RP - TRIGGER REPLACEMENT• 

2. Include your name and return address on the out
side of the box and on a note placed inside the 
box. 

This will speed the repair of your rifle and its return to 
you. 

If you need a box for shipping purposes, please advise 
me at the Ilion address. 

If your rifle has already had its trigger assembly re
placed or has been sold by you, please provide the informa
tion requested on the form enclosed. Then, return that form 
to Remington, Dept. RP, using the postage paid envelope pro
vided. 

We apologize for any inconvenience this· may cause you. 

In appreciation of your efforts, we will send you a 
•Remington Country• elk head belt buckle, especially de
signed for Remington by Sid Bell, as soon as the repair of 
your rifle(s) is recorded. 

Please remember that this trigger replacement program 
applies only to a limited number of recent Model 700 series 
guns (Models 700, Seven, 40X series and Sportsman 78) and 
~ to any other Remington gun models. 

If you have any questions about this trigger assembly 
replacement program, you may call toll free at the following 
800 number: 

RHP:tpp 

(800) 634-2459 
(8:00 a.m. - 4:30 p.m. EST) 

Sincerely, 

lc#/#/u 
R.H. Potter 
Supervisor 
Product Service 

/ 

···- . 

Remi11.~ton .. tnns Cont1Jlm.'~ Inc. 
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Jtmington® 
<DIJS> 

REMINGTON ARMS COMPANY. INC. 
S~RTING ARMS-AMMUNITION °TARGETS·TRAfl'S 

ILIDN.NEW YDFIK1~317 
TELEPHONE 13151 894-9961 

Dear Remington Dealer: 

our records show you are the holder of one or more 
Model 700 series rifle(s) in need of a replacement trigger 
assembly. The serial nwnber of the concerned rifle(s) is 
listed on the enclosed form. 

As it came to you from the factory, your rifle(s) met 
all Remington tests and standards for reliability and per
formance that have made Remington bolt action rifles the 
preferred choice of serious shooters. 

However, during routine test firing, Remington discov
ered the possibility that an improperly manufactured trigger 
part may have been assembled in a number of Model 700 series 
rifles. Although unlikely, the improperly produced part 
could possibly break and allow the rifle to fire when the 
safety is moved from the safe position to the fire position 
without the trigger being pulled. 

Since the safety and quality of our firearms is our ut
most concern, Remington will, at no charge, replace the 
trigger assemblies in all rifles which possibly contain the 
impacted part. To accomplish this, a trigger assembly re
placement program has been instituted. 

Therefore, we request that you bring or ship your 
rifle(s) to the nearest Remington New Gun Repair Station in 
your area. A list of such locations is enclosed. 

If it is inconvenient or difficult for you to return 
the rifle( s) to a listed New Gun Repair Station, you can 
elect to ship the rifle(s) via United Parcel Service, trans-
portation c.o.o. to: ~-

Remington Arms Company, Inc. 
Dept. RP 
14 Hoefler Ave. 
Ilion, NY 13357 

-1-
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In returning your rifle to either a New Gun Repair Sta
tion or to our above factory address in Ilion, NY, ·please do 
the following: 

l. Mark the outside of the package clearly with 
"DEPT. RP - TRIGGER REPLACEMENT". 

2. Include your name and return address on the out
side of the box and on a note placed inside the 
box. 

This will speed the repair of your rifle and its return to 
you. 

If you need a box for shipping purposes, please advise 
me at the Ilion address. 

If your rifle has already had its trigger assembly re
placed or has been sold by you, please provide the informa
tion requested on the form enclosed. Then, return that form 
to Remington, Dept. RP,. using the postage paid envelope pro
vided. 

we apologize for any inconvenience this may cause you. 
However, we're sure you agree that our mutual customers de
serve every opportunity to participate in this important 
program. 

Please remember that this trigger replacement program 
applies only to a limited number of recent Model 700 series 
guns (Models 700, Seven, 40X series and Sportsman 78) and 
.!!2!, to any other Remington gun models. 

If you have any questions about this trigger assembly 
replacement program, you may call toll free at the following 
800 number: 

RHP:tpp 
encl. 

(800) 634-2459 
(8:00 a.m. - 4:30 p.m. EST) 

sl;iff~ 
R.H. Potter 
Supervisor 
Product Service 

Ucmill::ton .\rrns Com11w1-''· /11c. 
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REMiNGTON ARMS co·MPANY. INC. 
Sl"ORTING ARMS·AMMUNITION·TARGIETS·TRAP'S 

ILlaN,NEW YDRK IS:ll7 
TELEPHONE 131.51 194.'961 

January 14, 1988 

TO OUR AUTHORIZED FUNCTIONAL WHOLESALERS: 

Remington Arms Company has uncovered a problem that 
may develop with a small number of Model 700 series rifles 
and is requesting you hold further shipment of these guns 
that remain in your inventory until appropriate action has 
been taken. This letter provides you with the necessary 
details regarding our request. 

The nodel 700 series firearms involved include Model 
700 rifles, Model 40X series centerfire rifles, Model seven 
and Sportsman 78 rifles shipped between July 29, 1987 and 
Decembe1· 11, 1987. A complete serial number listing of the 
invovled rifles shipped to your business is enclosed. 

Please note that Model 700 ~eries rifles with serial 
numbers other than those shown on the attached list are not 
involved, and you need ~ot take any action on those quns. 
Also, no other Remington-gun models are involved. 

During routine test firing, Remington discovered the 
possibility that an improperly manufactured trigger part may 
have been assembled in a number of Model 700 series rifles. 
Although unlikely, the improperly produced part could pos
sibly break and allow the rifle to fire when the safety is 
moved from the safe position to the fire position without 
the trigger being pulled. 

Since the safety and quality of our fireat·ms is out· 
utmost concern, Remington wi 11 L·eplace the tt·iggei.· assem
blies in all rifles which possibly contain the impacted 
part. To accomplish this, a trigger assembly replacement 
program has been instituted. 

-1-
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Therefore, we are requesting your timely assistance 
with the following actions: · 

1. Please.hold shipment of any involved Model 700 ser
ies rifles in your inventory. 

2. Call Remington at 800-634-2459 and provide the num
ber of involved guns in your inventory so we can 
devise a plan to replace trigger assemblies for you 
in the best way possible. · 

3. If you have sold some of the involved guns, please 
provide the full name, address and phone number (if 
known) of each of your customers and matching ser
ial number so we can contact them as soon as possi
ble. This information should be mailed to: 

Remington ~rms Co., Inc. 
Department RP 
14 Hoefler Ave. 
Ilion, NY 13357 

If you need help in searching your records for this 
infot"Jllation, or if you prefer to provide your 
customer information by telephone, please let us 
know by calling the toll free number. 
(800-634-2459) 

We apologize for any inconvenience this may cause you. 
However, we teel our mutual customers deserve our very best 
combined efforts in repairing the involved rifles. 

If you or your customers have any further questions 
concerning this request, please call us on the above 
mentioned toll free number between 8:00 A.M. and 4:30 P.M. 
Eastern Standard Time. 

Thanks in advance for your cooperation in resolving 
this important matter. 

KDG:t9p 

Since1:ely, 

jdl<L~-
,, 1<.D. GL·een 

ManageL· 
Product Sel."vice 

Ui:min:Jton. \nus (.'uml""'·'~ /"'-'· 
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REMINGTON ARMS COMPANY, INC. 
SPORTING ARMS-AMMUNITION-TARG&:TS·TRAPS 

Dear Customer: 

ILICN,NEW YORK 133!17 
TELEPHONE IJl51 894-9961 

our records show you are the holder of a Model 700 ser
ies rifle in need of a replacement trigger assembly. The 
serial number of the concerned rifle is listed on the en
closed form. 

Please note that this is the second important letter of 
request aailed to you. Since we consider the situation ur
gent, please make every effort to promptly have your trigger 
asseably replaced by one of our authorized agents or by the 
Remington Service Division here at the factory. A review of 
the p~oblea follows along with trigger assembly replacement 
service details. 

As it came to you from the factory, your rifle met all 
Remington tests and standards for reliability and perform
ance tha·t have made Remington bolt action rifles the pre
ferred choice of serious shooters. 

However, during routine test firing, Remington discov
ered the possibility that an improperly manufactured trigger 
part may have been assembled in a number of Model .700 series 
rifles. Although unlikely, the improperly produced part 
could possibly break and allow the rifle to fire when the 
safety is moved from the safe position to the fire position 
without the trigger being pulled. 

Since the safety and quality of our firearms is our ut
most concern, Remington will, at no charge, replace the 
trigger assemblies in all rifles which possibly contain the 
impacted part. TO accomplish this, •. a trigger assembly re
placement program baa been instituted. 

Therefore, we request that you bring or ship your 
rifle to the nearest Remington New Gu~ Repair Station in 
your area. A list of such locations is enclosed. 

If it is inconvenient or difficult for you to return 
the rifle to a listed New Gun Repair Station, you can el~ct 
to ship the rifle via United Parcel service, transportation 
c.o.o., to: ~ 

Remington Arms Company, Inc. 
Dept •. RP 
l4 Hoefler Ave. 
Ilion, NY 13357 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON 
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In returning your rifle to either a New Gun Repair Sta.
tion. or to our above factory address in Ili~n, NY, please do 
the followings 

l. Mark the outside of the package clearly with 
"DEPT. RP - TRIGGER REPLACEMENT" 

2. Include your name and return address on the out
side or the box and on a note placed inside the 
box. 

This will speed the repair of your rifle and its return to 
you. 

If you need a box for shipping purposes, please advise 
me at the Ilion address-. 

If your rifle has already had its trigger assembly re
placed o-r has been sold by you, please provide the informa
tion requested on the form enclosed. Then, return that form 
to Remington, Dept. RP, using the postage paid envelope pro
vided. 

We apologize for any inconvenience this may cause you. 

In appreciation of your efforts, we will send you a 
"Remington country• elk head belt buckle, especially de
signed for Remington by Sid Bell, as soon as the repair of 
your rifle is recorded. 

Please remeinber that this trigger replacement program 
applies anly to a limited number of recent Model 700 series 
guns (Mo e s 700, Seven, 40X series and Sportsman 78} and 
~ to any other Remington gun models. 

If you have any questions about this trigger assembly 
replacemen~ pr09ram, you may call toll free at the following 
800 numb•r1 

RHP:tpp 

( 800) 634-2459 ' 
(8:00 a.m. - 4:30 p.m. EST} 

Sincerely, 

M-l'crlfz1 
R.H. Potter 
Supervisor 
Product Service 

lkmi11gtm1. \rm~ C :w111>utt_\'. /1U: 
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REMINGTON ARMS COMPANY, INC. 
SPORTIN(O ARMS-AMMUNITION ·TARGETS-TRAPS 

ILIDN,NEW YORK 13357 
TELEPHONE 13151 89•-9961 

Dear Remington Customer: 

Please note that this is the third important letter of 
request mailed to you concerning the limited Model 700 ser
ies recall. This third mailing underlines the absolute ur
gency that you give full attention to this notice and ~ 
promptly have your trigger assembly or assemblies changed by 
one of our authorised agents or by the factory. Again, it 
Is essential that you react now to this Model 700 series 
trigger assembly replaceaent program. A review of the 
problem follows along with easy to follow trigger assembly 
replacement service procedures. we implore you to take time 
to address this critical situation. 

Our records show you are the holder of one or more 
Model 700 series rifle{s) in need of a replacement trigger 
assembly. The serial number(s) of the concerned rifle(s) is 
listed on the enclosed form. 

As it came to you from the factory, your rifle(s) met 
all Remington tests and standards for reliability and per
formance that have made Remington bolt action rifles the 
preferred choice of serious shooters. 

However, during routine test firing, Remington discov
ered the possibility that an improperly manufactured trigger 
part may have been assembled in a number of Model 700 series 
rifles. Although unlikely, tbe iaproperly produced part 
could possibly break and allow the rifle to fire when the 
safety is aoved froa the safe position to the fire position 
without the trigger being pulled. 

Since the s4fety and quality of our firearms is our ut-
'most coneern, Remington will, at no charge, replace the 
t~igger 0 asaeablies in all rifles which possibly contain the 
impacted part. To accomplish this, a ~rigger assembly re
placement program has been instituted. 

Therefore, we request that you bring or ship your 
rifle(s) to the nearest Remington New Gun Repair Station in 
y~ur area. A list of such locations is enclosed. 

If it is inconvenient or difficult for you to return 
the rifle(s) to a listed New Gun Repair station, you can 
elect to ship the rifle(s) via united Parcel Service, trans-
portation c.o.o. to: ---

Remington 
Dept. RP 
14 Hoefler 
Ilion, NY 

Arms Company, Inc. 

Ave. 
13357 
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In returning your rifle to either a New Gun Repair Sta
tion or to our above factory address in Ilion, NY, please do 
the foll~wing: 

1. Mark the outside of the package clearly with 
"DEPT. RP - TRIGGER REPLACEMENT". 

2. Include your name and return address on the out
side of the box and on a note placed inside the 
box. 

This will speed the repair of your rifle and its return to 
you. 

If you need a box for shipping purposes, please advise 
me at the Ilion address. 

If your rifle has already had its trigger assembly re
placed or has been sold by you, please provide the informa
tion requested on the form enclosed. Then, return that form 
to Remington, Dept. RP, using the postage paid envelope pro
vided. 

We apologize for any inconvenience this may cau~o you. 

In appreciation of your efforts, we will send you a 
"Remington Country• elk head belt buckle, especially de
signed for Remington by Sid Bell, as soon as the repair of 
your rifle is recorded. 

Please remember that this trigger replacement program 
applies only to-a limited nUJUber of recent Model 700 series 
guns (Models 700, Seven, 40X series and Sportsman 78) and 
~ to any other Remington gun models. 

If you have any questions about this trigger assembly 
replacement program, you may call toll free at the following 
800 numbers 

(800) 634-2459 
(8:00 a.m. - 4:30 p.mJ EST) 

RHP: tpp 
encl. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
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R.H. Potter 
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xc: D.M. Condon E. I. du Pont de Nemours & Company 
Remington Arms Company, Inc. 

Business Services Division 
I I ion, New York 

W.H. Coleman, 11 

CONFIDENTIAL 

IC • T • IC r ews o n 
S .M. Morris 
J.F. Winske 

December 22, 1987 

T.J. PERRY 
B-2286 
WILMINGTON 

REQUEST FQ.R RESERVE ACCOUNT 
MODEL 700 RECALL 

---------------------------·. 

Because of a detective vendor supplied component, 
Remington is initiating a recall of certain Model 700 Rifles 
produced during the third and fourth quarters of 1987. 

which 
18,000 
in the 

This recall will affect approximately 20,000 rifles 
have been shipped from the warehouse, plus an estimated 
rifles and sub-assemblies which are either in-process or 
warehouse. 

The estimated cost of this recal I is $2Mi11 ion {see 
attached). We are requesting that a reserve account be estab-
1 ished to charge the anticipated cost of this recal I against 1987 
earnings. 

RSO:sp 
Attach. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
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ESTIMATED MODEL 700 RECALL COSTS 

NOTIFICATION 

MAILING 
SAY 40,000 LETTERS (2 PER GUN) @ $2 PER LETTER 

40,000 
TELEPHONE 

$2.00 

SAY 5 "800" LINES FOR FIRST YEAR, PLUS ONE LINE FOR TWO 
ADDITIONAL YEARS@ 517,500 PER LINE PER YEAR 

7 $17,500 
TELEPHONE SWITCHING EQUIPMENT 
OPERATORS (TEMPORARY EMPLOYEES) - SAY S 8.00 PER HOUR 
FOR 2,000 HOURS PER LINE PER YEAR 

ADVERTISING 

SHIPPING 
FREIGHT 

SAY - PER MARKETING 

7 2,000 S8 .00 

sue - TOTAL 

12/22/87 

$80,000 

$122,500 
$12,000 

5112,000 

,$250 I 000 

$576,500 

SAY 15,000 GUNS TO BE SHIPPED (IN ANO OUT). $1S.OO EACH WAY 
15,000 2 56.00 $180,000 

PACKING MATERIAL - SAY 15,000 BOXES@ $1.25 EACH 
15,000 $1.25 $18,750 

SUB - TOTAL $198,750 

REPAIR COSTS 
REPLACEMENT PARTS - SAY 10,000 REPLACEMENT TRIGGER ASSEMBLIES 

@ 58.56 EACH 10,000 $8.56 $85,600 
REPAIR COST 

SAY 11,000 GUNS AT WARRANTY REPAIR STATIONS@ $25 EACH 
11,000 $25.00 5275,000 

SAY 5,000 GUNS AT DEALERS I DISTRIBUTORS (BY REMINGTON 
PERSONNEL) @ $50 EACH 5,000 $50.00 $250,000 

SAY 4,000 GUNS AT FACTORY@ $30 EACH 4,000 $30.00 $120,000 
RECONDITIONING OLD TRIGGER ASSEMBLIES 

SAY 10,000 ASSEMBLIES TO BE RECONDITIONED BY DISASSEMBLING, 
REPLACING CONNECTOR, REASSEMBLING, ANO RETESTING@ $9.00 EACH 

10,000 $9.00 $90,000 

SUB - TOTAL $820,600 

IN - HOUSE COSTS 
SORTING CONNECTORS 
SORTING ANO RECONDITIONING GUNS AND TRIGGER ASSEMBLIES IN 

OR WAREHOUSE - SAY 18,000 UNITS• $9.00 EACH 
18,000 $9.00 

ENGINEERING, SUPERVISION, AND ADMINISTRATION 
PROGRAMMING AND SYSTEMS SUPPORT 
REARRANGEMENT AND WIRING 
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$5,000 
PROCESS 

5162,000 
$200,000 

$15,000 
$8,000 
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REMINGTON ARMS COMPANY, INC. 
I NTER-OEPAATM ENT AL. CORRESPONDENCE 

PETERS 
~ 

"CONFINE YOUR LETTER TO ONE SUBJECT ONLY" ____ _ 

FROM: T.C. DOUGLAS 

Ilion, NY 
January 16, 1987 

QUARTERLY AND MONTHLY REPORTS - 1987 

Please have quarterly reports to me by: 

March 19 
June 18 

September 17 
December 17 

Quarterly reports should include a summary of the work done 
during that quarter on each of your programs. 

Monthly reports are due 

January 22 -::;:; ...... Z..e 
February 19 
April 16 
May 21 

on: 

July 23 
August 20 
October 22 
November 18 

Monthly reports need not be written on each program. Only 
significant achievements during the month need to be included. 

TCD:sps 
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Automotive Products Department 
ud 

Fabricated Products Department 

Research & Development 
Quarterly Summary 

April - June 1987 

CONFlllENTW. 

SPECIAL CONTROL EDl'lm BY II.II. COBURN 
llDT TO 1£ llEPRODUCDl 
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ABSTRACTS 

AUTQMOTIVE PRODUC'l'S DEPARTMENT 

FINISHES 

EPOXY/ANHYDRIDE ACID ETCH RESISTANT AUTOMOTIVE CLEAR············ .. lC 

several leads have been identified to develop an 
epoxy/anhydride acid etch resistant automotive clear for 
use over 871/872-Line high solids basecoat. The cure 
rates of clearcoat and basecoat must be balanced to 
overcome wrinkling and solvent popping problems of the 
initial candidate. Potential 19~8 sales are $JOMM, with 
an ATOI Of 9-10%. 

EXPANSION OF G.M. PRIMERS TO FORD······························· .. 10 

Several primer/surfacers, originally developed for G .M. 
have been reformulated as offerings to Ford in order to 
increase our share of the business with this important 
customer. Line trials have been scheduled. 

EXPANDED OSE OF STONEGOARD9 ANTI-CHIP COATINGS .................... 11 

A higher solids, EPA conforming modification of existing 
products was successfully line trialed at G.M.-Doraville 
in competition with PPG for new business valued at 
$1MM/year at an ATOI of 8%. This result provides 
encouragement to compete for additional business against 
PPG at G.M.-Fairfax. Other opportunities will be sought 
at NUMMI and G.M.-T-400 Truck and Bus. 

AUTOMOTIVE CATIONIC ELECTROPRIMER ................................. ll 

It has become increasingly unlikely that a suitable 
automotive cationic electroprimer can be developed for 
G.M. from technology licensed from Hoechst. An initial 
offering, SWE-5244, was withdrawn because of weakness in 
corrosion resistance. Hoechst continues to work on a 
second generation product. Meanwhile, evaluation of 
ICI' s ICICLE technology has been re-initiated to 
determine the feasibility of using this technology as a 
platform for further development. Assessment should be 
complete by the 4th Quarter. 

PLASMA TREATMENT OF PLASTIC SURFACES·· ............................ l2 

As part of a Corporate Interdepartmental Steering 
Committee, we continue to explore the feasibility of 
utilizing plasma treatment to promote adhesion of 
coatings to plastic substrat~s. The possibility of 
acquiring additional technology in this field fro~ 
Battelle Research is under consideration. 
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ABSTRACTS 

AUTOMOTIVE BODY PLASTICS AND ALTERNATIVE APPLICATION PROCESSES .... 13 

Efforts to decorate automotive body plastics have been 
expanded. While the lamination program with G.M. has 
been extended to the plastic fender extensions on the 
Pontiac Fiero, a joint proqram with the Bexley• Group is 
addressing the decoration of low cost skins by in-mold 
coatings and thermoforming of predecorated substrates. 
Further evaluation is underway. 

REFINISH CRONAR• PROGRAM . · .. · · .... · · · · · · · · • · · · · · · · • • · · · · · · · · · · · · · l 4 

cronar• commercialization is proceeding at a better than 
anticipated rate and expected 1987 ATO! is now forecasted 
at $4-SMM. With added field experience, the need to 
speed up the dry time and to improve appearance over 
lacquer-based original paints has been identified. Leads 
to make these improvements have been identified and 
development work is proceeding. Meanwhile, two 
competitors have begun limited commercialization of 
non-isocyanate topcoats in competition with Cronar•. 

NON-ISOCYANATE AMBIENT CURE CLEARCOAT FOR REFINISH·········· ...... 15 

Two chemistries, epoxy/anhydride and silanes, are under 
development as future generation upgrades of the Cronar* 
Refinish System. While both systems show substantial 
promise, deficiencies in color and toughness in the 
epoxy/anhydride, and flexibility and residual stress in 
the silane were identified. Leads to deal with these 
issues are being pursued. 

IMPROVED REFINISH COLOR MATCHING PROGRAMS·········· .......... ··· .. 15 

Successful field color matches were obtained using 
portable field colorimetry coupled with laboratory 
instrumental systems. This could provide the business 
with a competitive edge in adjusting colors in the field 
without shipping painted parts to the laboratory. A 
strategy is being developed on how best to exploit this 
technology. 

SUPPLIER FINISHES - FLEXIBLE PRIMER ............................... 16 

Ford-Utica has authorized a line trial for our 711-001 
polyester based flexible automotive primer for priming 
RIM plastic fascia. This represents an opportunity to 
replace PPG on $4MM/year sales with an ATOI of 9%. 
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ABSTRACTS 

DISPERSION PROCESS STUDIES ..................... · ......... · ......... l € 

A 30-40\ increase in pigment dispersion rate and a 7-B% 
increase in product quality was verified experimentally 
based on a preliminary mathematical dispersion model. 
The result was obtained with ultra-fine media and 
increased rotating disc surface area. Scale-up to a 4.5 
gallon semi-works Sebold mill is planned. The goal is to 
significantly reduce the current $80-90MM direct 
dispersion manufacturing cost. 

START UP OF PRESSURE PROCESS AT TOLEDO························· ... :7 

A pressure process to produce a high solids acrylic resin 
for Automotive has been demonstrated in semi-works. A 
resin reactor at Toledo has been modified to handle such 
pressure polymerization. Plant scale-up is expected in 
August. This first resin to be converted to a pressure 
process will result in a cost savings of $350M/year and 3 
hours reduction in cycle time. 

AUTOMOTIVE PAINT RESINS COST REDUCTION· ........................... 17 

A lower cost version of RC-H-69465 High Solids Acrylic 
Resin, used in Automotive' s rigid -clearcoat, was scaled 
up at Front Royal. The savings, estimated at $96M was 
achieved by reducing the initator content. Conversion to 
the modified resin will be made once product performance 
testing is completed. 

IN-HOUSE MANUFACTURE OF VOE/LOFA ESTER· ........................... 19 

The first plant batch of vinyl oxaziline ester of linseed 
oil fatty acids (VOE/LOFA) was successfully made at Front 
Royal. This represents a cost saving program to replace 
a purchased intermediate used in producing air-dry 
Refinish resins for Centari • and Cronar•. Total cost 
savings incentive is over $500M/year. 

ANALYSIS OF COMMERCIAL MELAMINES BY MASS SPECTROMETRY ............. lS 

A new technique, wpotassium Ionization of Desorbed 
species (KIDS)n provides a more complete analysis of 
coI!IIllercial melamine crosslinking resins, which should 
improve our ability to utilize this complex, but 
important cross-linking chemistry. 

COMPOSITIONAL ASSURANCE TESTING (CATS) ............................ :9 

Our six domestic finishes plants reported a first quarter 
cost savings of $2MM PY utilization of CATS. Utilization 
is being explored with other Departments in the company. 
This capability will be reviewed with Automotive Finishes 
to seek ways to enhance our offering to our customers. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540790 

~-· 



Automotive Products and Fabricated Products 2Q87 R&D Report 4 

ABSTRACTS 

FABRICATED PRODUCTS DEPARTMENT 

CONSUMER PRODUCTS AND SPECIALTY RESINS DIVISION 

S~ECIALTY RESINS-COBALT CATALYSIS IN METHYL METHACRYLATE 
POLYMERIZATION .................................................... 19 

The first col!ll!lercial batches of cobalt catalysts were 
preparej. synthesis of macromonomers and low molecular 
weight po.lymers continues and col!ll!ler.::ial applications are 
being sougt.t. 

SPECIALTY RESINS WATER-BASED CONFORMAL COATING FOR PRINTED 
CIRCUIT BOARDS ••••••••••••.•.•••••••••••••••••••••••. • • • • • • • • • • . ... 21 

Environmental pressures are driving the replacement of 
solvent-based resins with water-based systems to coat 
printed circuit boards. New emulsion candidates that 
coalesce without solvent have been sampled to our 
customer, Columbia Chase. A problem of residual 
tackiness is being addressed. This work is aimed at 
protecting annual sales of $300-$600M. 

UNSATURATED POLYESTERS FOR COOK PAINT AND VARNISH ................. 22 

Initial semi-works batches of unsaturated polyester resin 
were prepared at Ft. Madison to establish the capability 
of toll manufacturing for Cook Paint and Varnish. 
Potential volume is 160,000 lbs./month to 160,000 
lbs./week comprising four different resins. Once selling 
prices are established, estimates of ATOI can then be 
made. 

WA ADHESIVES , ..................................................... 2 2 

WA adhesives are a specialty resins latex sold to Imaging 
Systems to coat Kapton•. complaints regarding 
unsatisfactory and variable quality resulted in a review 
and upgrading of the manufacturing process. 1987 
producti~n is forecast at 526M lbs. and an overall ATOI 
to Du Pont of $5MM/year. 

GTP PMMA FOR PROPOSED MRC JOINT VENTURE ..................... ····· .23 

A feasibility study was initiated, as part of 
deliberations to joint venture with Mitsubishi Rayon 
corp. (MRC), to determine the cost/property balance of 
making solid PMMA pellets by GTP. The potential for 
better thermal stability and lower melt viscosity could 
command a price premium, thereby enhancing the 
attractiveness of a joint venture. 
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ABSTRACTS 

TEFLON9 COATINGS FOR CORNING GLASS ................................ 23 

A Silverstone• clear silicone topcoat has been accepted 
by Corning Glass as a coating for Pyrex glassware, with 
sales potential cf $1MM. Other coatings have been 
submitted for ceramic cookware and bakeware with 
additional sales potential of $5-$6MM. 

TEFLON9 MANUFACTURING CONSOLIDATION·········· .•....•.•........... 23 

The ~anufacture of Teflon• products is being consolidated 
at Parlin, New Jersey and Mechelen, Belgium with the 
Toledo plant productior. being phased out. Mechelen is 
fully aligned, and Parlin is in the final alignment 
stage. The incentive is reduction in product variability 
by eliminating equipment, formula and raw material 
differences between manufacturing sites. 

GTP DISPERSANT IN LUCITE• XL SHEET···························· .... 24 

Laboratory and plant tests have demonstrated improvements 
in color uniformity and dispersion stability with GTP 
based pigment dispersions. R&D has proposed 
commercialization, and with business concurrence, 
start-up will be planned for the fourth quarter of 1987. 

LUCITE• ACRYLIC SHEET PROCESS FLEXIBILITY····················· .... 25 

The potential for an additional 25\ rate increase in the 
production of Lucite• XL sheet was identified by 
increasing the initiator content, reducing the 
dimethacrylate content, and eliminating the chain 
transfer agent. If implemented, the increased production 
rate will apply to both Lucite• L as well as XL and 
provide flexibility for shorter delivery times to 
customers. 

CORIAN9 SIERRA .••••••••••••••.•••••••••••••••••••••••••••.•.•..•.• 2 5 

Commercialization of Cori an• sierra has met with 
excellen~market acceptance. The plant has produced lMM 
lbs. against orders of 1.JMM lbs. in two colors, Sierra 
Dusk and Midnight. An additional $1MM of increased 
earnings is expected from the new products during this 
first year. At least one additional Sierra color will be 
commercialized by year end. 
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ABSTRACTS 

NEW CORIAN9 COLORS · ................................... · ........... 2 E 

Two additional Sierra colors, a beige and a cranberry, 
along with two coordinated sol id colors, under 
development, are expected to be commercialized by the 
first quarter of 1988. In cooperation with a color 
consultant, and inputs from marketing research, the 
laboratory has demonstrated the capability of formulating 
a wide range of colors, thereby improving our position to 
respond to color trends in the marketpl,-ace. 

WARP IN CORIAN9 SHEET • • • · • • • ••• • • · • • • • • ••••••••••••. • • • • • • • . . . . ... 2 6 

Changes in manufacturing procedure have minimized warp 
within the constraints of the existing process, and have 
eliminated seasonal variations. The warp problem costs 
the business $120M each year in rejects and returned 
goods, as well as an estimated lost sales of 1% of total 
sales. Further reductions in warp will require major 
re-design of the manufacturing process. 

NEW FIAT FISHLINE. , ••••• , •••••• • ••••••••••••••••••.••.••.•........ 27 

A flat monofilament fishline for casting reels has been 
enthusiastically received by a test panel of fishermen. 
The flat monofilament is being reinvestigated by Textile 
Fibers for industrial uses, and we are following this 
development. commercialization is planned contingent 
upon Textile Fibers' ability to supply the product. 

SHOTGUN BARREL AUTOMATION ......................................... 27 

Mixed results were obtained in cold forming tests aimed 
at eliminating present turning and reaming operations in 
shotgun barrel production. Process optimization and 
testing continues. Forecasted capital for an automated 
system is $1.6MM with an o.R.O.I. of over 50%. 

REMINGTON SP-10 MAGNUM ............................................ 28 

The Remington SP-10 Magnum is planned as an upgraded 
version of the Ithaca MAG 10 for which we recently 
purchased rights to make and sell. A six gun test of the 
enhanced version is scheduled for August, with 
commercialization planned for 1988. Potential sales are 
estimated ultimately at 10,000 guns by 1990. 

SPECIALTY ERODUCTS AND SERVICES DIVISION 

TEDLAR9 PROTECTIVE CLOTHING · ...................................... 2 3 

Textile Fibers Department is pursuing the development of 
disposable protective clothing with selected customers, 
based on Tedlare/polyvinylalcohol composites developed in 
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ABSTRACTS 

our laboratory. Additional laminates are being prepared 
for evaluation. This represents an additional market for 
Tedlar• film projected to grow to several million dollars 
per year. 

LOW HEAT RELEASE EMBOSSED TEDIAR9 SYSTEM··· ....................... 29 

Low heat release modifications of Tedlar• film are 
undergoing laboratory tests to develop an offering to 
Boeing for replacement of existing Tedlar• laminates on 
the interior of commercial passenger aircraft. The 
program is aimed at complying with new FAA regulations 
and to preserve this very profitable segment of our 
Tedlar• sales valued at $1MM. Samples will be submitted 
to Boeing in the third quarter of 1987. 

HEW TEDIAR.9 Fiut DEVELOPMENTS .....•............................... 29 

The first penetration of Tedlar• film was made in 
surfacing aluminum-sided trucks with an intem~e orange 
film for Wabash Trucks. Offering better color and gloss 
retention than paint, Tedlar• should be capable of 
capturing a share of this $43MM market segment. Programs 
are in place to support this effort. 

HEW TYPE FABRIC FOR DYMETROL• SEATING SUPPORT SYSTEMS··········· .. 30 

A new weave for Dymetrol• fabric for use in seating 
support systems was developed which provides a 
significant increase in warp weight to improve staple cut 
through. Customer sampling verified the improvement. 
Market introduction of the improved fabric is scheduled 
for September. The financial goals are $7.SMM sales with 
$600M ATOI by 1990. 

HYTREL9 ELASTIC BAND PRODUCTS ..................................... 30 

In cooperation with Textile Fibers, a family of elastic 
band pro~ucts were extruded from Hytrel• 6133. A meeting 
is planned with Fibers to ascertain which group will 
explore various markets. For example, there is an 
estimated $1MM market in swim goggles and exercise bands 
at about 20% ATOI. 

KALREZ: •.•.••••••••••••••••••...••...•.•.•..••••••••.••.....•..... 3~ 

Recent developments with K-4000 polymer suggest the 
possibility of a nuniversaln Kalrez• product to simplify 
the existing product line which now includes four base 
polymer compositions and numerous compounds derived 
therefrom. This would simplify the task of our 
distributors in their resale recommendations, while 
providing a complete performance package to our end-use 
customers. 
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ABSTRACTS 

VESPEL• · · · · · • · • · • • · • • • • • • • · · · • · · · • · · · · · • · • · • · • · • · • · · · • · · • · · · · · · · · 31 

Production of commercially acceptable Vespel• ST was 
demonstrated in the Circleville pilot unit when 
sufficient attention was given to detail and cleanliness. 
A program is being developed to demonstrate plant scale 
capability before year end in order to meet customer 
commitments for product. 

SPECIALTY EXPLOSIVES ••• • •••• • •• • • • •• • • • • • • • • • • • • • • • • • • • • • •.••..•. 3 2 

In response to a DARPA initiative, an improved version of 
Deta sheet flexible explosive is being developed having 
lower flammability and higher energy capability. Initial 
production and test results are expected by the third 
quarter of 1987. 

DEPAR'l'MEN'l'AL STRATEGIC RESEARCH 

GTP BULK POLYMERIZATION······································ · · · · 32 

Encouraging initial results were obtained in exploring 
bulk polymerization by group transfer polymerization as a 
low cost route to polymethyl methacrylate. This could be 
useful in deliberations regarding a joint venture with 
Mitsubishi Rayon. Emphasis is being placed on continuous 
preparation of extrusion grade polymer and syrups. 

G-SERIES ELVACITE• RESINS······ .........•..•..•.•..•......... ··· .33 

The first customer order was received from New York 
Bronze for a G-series analog of Rohm and Haas' Acryloid 
B-66. This GTP prepared analog enables the customer to 
double the package solids at comparable viscosity. 
Tankwagon quantity sales are expected if our product is 
adopted. Overall, Specialty Resins forecasts selling 
400M pounds of G-series resins in 1987 growing to 3MM 
pounds ($3MM sales, $150M ATOI) by 1990. 

MONOFUNCTIONAL POLYMERS · • · .. · . · .. · .. · . · · · · · · • · • · · · · · · · · · · · · · · · · · · 3 3 

Using GTP, monofunctional polymers have been routinely 
prepared. With Specialty Resins, the market opportunity 
is being defined. samples have been supplied to PPD as 
well as external companies for evaluation as potential 
building blocks. 

THERMAL PROPERTIES OF GTP PREPARED POLYMERS·············· .. ····· .33 

In comparative tests, GTP prepared polymethyl 
methacrylate demonstrated a superior balance of thermal 
stability and heat distortion temperature. This 
substantiates that, by process alone, these important 
thermal properties can be affected. End-use application 
still needs to be identified. 
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ABSTRACTS 

POLYMER ISOLATION FACILITY ..••.••••.••••.•••. · • · ..••.............. 3.; 

The $1.75MM project for a polymer isolation facility at 
Marshall Laboratory is in the final stages of approval. 
This will provide the capability to convert polymer 
solutions into pellets or other appropriate solid forms. 
The anticipated isolation capacity is lMM pounds/year, 
depending upon the materials processed. The major 
equipment components are skid mounted for movement to 
Parlin for routine production in the future. 
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AQTOMOT!YE PROQUC'l'S QEPABTMENT 

FINISHES 

EPOX'i/ANHXPRIDE ACID ETCH RESISTANT AU'tQMOT:ryE Ct.EAR 

A clearcoat development program to protect our automotive 
high solids colorcoat/clearcoat business (Sales forecast 1988 
$30MM: ATOI 9-10%) is targeted at: (l) improved environmental 
(acid) resistance; (2) compatibility with 871/872-Line 
scil vent borne basecoa ts: and ( 3) improved appearance. Low 
temperature epoxy/acrylic anhydride (E/A) clear designed for use 
over waterborne basecoats results in severe popping and 
wrinkling when applied ewer 871/872-Lines. The mis.match of 
chemistries and cure rates has been shown to be the cause. To 
ov~rcome the problem, the basecoat cure rate must be 
accelerated, while the clearcoat cure rate must be retarded. 

Two E/A clear types are being investigated. One, similar 
to the low temperature clear uses a liquid qlycidyl ester, while 
the second utilizes a dispersion of triqylcidylisocyanurate 
(TG!C). TGIC is essentially insoluble in the system, but melts 
at the bake temperature, hence acting as a latent reactant. In 
both cases, the objective is to slow the rate of cure. Both 
systems appear to give environmental (acid) resistance. 

Two sub-programs involving in-depth catalyst studies for 
both the basecoats and clearcoats are underway. our objective 
is to reduce or eliminate a yellowing problem, and improve the 
appearance to an acceptable level. several leads including 
selectively blocked acid catalysts in the basecoat, and 
phosphonium, quarternary ammonium, and blocked basic compounds 
in the clearcoat appear promising. Full property evaluations 
of likely candidates are underway, and we expect to discuss 
this system with General Motors in the fourth quarter. 

EXPANSION OF G.M. PRIMERS TO FORD 

Several opportunities to use primers developed for 
General Motors at Ford have been identified in cooperative 
development etforts with MCCI. 711-192, low voe 250°F bake, 
Taupe surfacer has been formulated for Ontario Truck and 500 
gallons is being manufactured for a line trial. Use will be 
in truck beds to highlight dirt which can then be spot-sanded. 
If successful, we will replace an Inmont product currently in 
use which hard settles. A light gray analogue of 711-192 was 
formulated for Louisville Truck and coded 711-002. This 
material will be used as a surfacer/guidecoat on Ryder Rental 
Trucks to provide a 1 ight colored undercoat for the poor 
hiding Ryder Yellow. This is a new application, which, if 
successful, will be expanded for use under other light colored 
special order and fleet colors. A 1,000 gallon Toledo batch 
of 711-002, checked out satisfactorily and will be line 
trialed at Louisville in late July. 

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER 
KINZER V. REMINGTON R2540797 



Automotive Products and Fabricated Products 2Q87 R&D Report 11 

Forecasted volumes and profitability at Ford are being 
established. 

EXPAHDEP USE OF STQNEGARD• AHTI-CHIP COATINGS 

We are currently selling our Stonegard9 Anti-Chip 
coatings at two automotive plants - G.M. Lansing (N-Car) and 
at Nissan in Smyrna. Recent development work has been 
directed at developing a voe conforming analogue of this 
product which can be applied by air spray as opposed to 
current airless or air-a~sisted airless application. By 
adjustment of the rheology ?ackage and solvent balance, and 
incorporation of a reactive diluent we have dev~loped a viable 
candidate. Using this candidate we have been competing for 
the anti-chip business head-to-head against PPG at G.M. 
Doraville and Fairfax. Both of. these plants are in the midst 
of conversion to our 871-Line/872-Line Basecoat/Clearcoat 
topcoat system. 

PPG trialed their product at Doraville and could not 
achieve target film build - they obtained 2 mils max. vs. a 3 
mil minimum specification. We successfully line trialed our 
candidate. Based on these results and acknowledgements 
offered by the Doraville paint superintendent we expect 
confirmation of this business award. Forecasted volume is 
$1MM/year at an ATOI of 8\. 

We are encouraged by the Doraville results as we prepare 
for a line trial against PPG at Fairfax. Other opportunities 
will be sought at NUMMI and G.M.-T-400 Truck and Bus. 

AUTOMOTIVE CATIONIC E!.EC'l'ROPRIMER 

The objective of this program is to develop and 
co!Illllercialize a cathodic electroprimer suitable for use at GM. 
The incentive to do this arises from our desire to be a full 
line finishes supplier to GM and thus protect our competitive 
position there. To date, the approach we have taken to 
accomplish this objective has been to pursue a technology 
licensed from Hoechst. 

Within the Hoechst technology we have been pursuing 
parallel path~, simultaneously working with their SWE-5244 
system and their SWE-5260 system. The SWE-5244, which was 
introduced to GM in April 1986, was originally designed to be 
a high build body system however deficiencies in its surface 
smoothness precluded its use. Pending the development of a 
true body system, which is hoped to be the SWE-5260 system, we 
have attempted to make incremental improvements in the 
SWE-5244 system while using it in a number of programs with 
G.M. in order to keep their interest alive. These programs 
have involved submissions as small parts products and 
corrosion performance programs at high film build. As part of 
the corrosion performance program a large number of test 
substrates were evaluated using a number of different 
co!Illllercial and experimental competitive cathodic systems. The 
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performance of the SWE-5244 system in this study was 
significantly inferior to the competitors performance. This 
result coupled with additional laboratory testing which 
indicated corrosion weaknesses in the SWE-5244 system has 
caused us to withdraw the product from all submission and 
testing programs with GM. 

Hoechst continues to do formula optimization work on the 
SWE-5260 system. They remain confident that surface 
smoothness will be improved over that of SWE-5244 and that the 
new system should also have acceptable corrosion properties. 
our opinion is less optimistic based on earlier evaluations of 
prototype versions of SWE-5260. Hoechst should complete their 
optimization work by mid-July at which time we will receive 
the final version of the product for our extensive evaluation. 
In addition, concerns about the high cost of these Hoechst 
systems is being studied for reductions. 

As a contingency plan, we reopened our dialog with ICI 
relative to their ICICLE electrocoat technology. The ICICLE 
system in itself will not likely be a commercializable product 
for the North American market; however, it is very likely that 
it could serve as a platform for our own development efforts. 
We have now received a sample of a medium film build, high voe 
formulation of ICICLE. Initial results indicate that 
smoothness is better than PPG's ED-3l50A- while throw power is 
equal in performance. The ICICLE does have weaknesses in chip 
and adhesion compared to control. A much more extensive study 
is underway looking at performance over a variety of substrate 
and baking conditions. In addition, in mid-July we will 
receive a high build, low voe version of ICICLE for testing. 
our goal is to determine the technical feasibility of using 
the ICICLE technology as a platform for our own development 
work by the end of the 4th quarter. 

PI.ASMA TREATMENT OF PIASTIC SUBFACES 

Plasma technology has progressed rapidly over the last 
10 years, but industrial applications, outside of the 
electronics industry, have been slow to develop. Recently, 
activity has accelerated, especially for use with fibers, films 
and plastics. ~ We have been evaluating plasma treatment as a 
route to improving adhesion of our coatings to plastic 
substrates. We have treated Bexloy9 thermoplastics and TPO's 
(polypropylene and polyethylene) with oxygen plasmas and in 
all cases achieved excellent adhesion with conventional 
primers and with topcoats direct to the treated plastics. 

A standard treatment is done in a vacuum ~ith exposure to 
the plasma (a microwave or radio frequency excited gas) for a 
few seconds to a few minutes. We achieve excellent results 
with 3 to 5 minutes exposure. The treatment is stable at 
least 4 months when exposed to ambient conditions prior to 
painting and we believe indefinitely after painting. Long 
term perfonnance testing is continuing. In addition to 
improved adhesion, plasma treatment removes surface 
contaminants thereby reducing cleaning 
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procedures, and by increasing surface polarity, reduces static 
charges and associated dirt pickup. Total costs and quality 
will be impacted positively. 

We have been working as a member of a Corporate 
Interdepartmental Steering Committee on plasma (headed by 
Textile Fibers Department) in order to develop a strategy to 
maximize our opportunities, develop cost comparisons and 
establish working relationships with equipment suppliers. 

A major concern is the effect a successful plasma 
operation with thermoplastic olefins may have on our Bexley® 
programs. we have discussed the program with APO Marketing to 
address this issue. In any event, we feel strongly we must 
continue to work. with both Bexley• and the olefin thermo
plastics to establish viability of both to plasma. 

Battelle Research has approximately 11 years research 
invested in plasma and its applications. They are now 
considering a package of technology, including patents, to 
license or sell. They agreed informally to talk to DuPont 
first. A secrecy agreement to allow both parties to talk more 
freely in assessing their technology is being drafted. 

APTOMOTIYE BQDY PI.ASTICS AND ALTERNATIVE APPLICATION PROCESSES 

General Motors, along with other domestic manufacturers, 
has an objective of reducing their cost of manufacture in order 
to compete more effectively with foreign imports. Two strategic 
efforts are targeted at this objective: lamination coating; and 
low cost decorated plastic. 

We are working with the Thermark Division of Avery 
International to develop lamination coatings for plastic 
substrates. In the first quarter, we demonstrated process 
feasil:>ili ty by decorating 100 red Fiero quarter panels in a 
test program. This system was comprised of ABS plastic and a 
Kynar• polyvinylidene fluoride basecoat/clearcoat paint system. 
Although gloss and mar resistance were below specs, results were 
sufficiently attractive that G.M. has mounted several sets on 
test cars at their Proving Grounds for on-car studies. 

G.M.-C.P."'C. Division continues to support this effort and 
has offered the TPO plastic fender extensions on the Fiero as 
our next target. We recently ran injection molding tests with 
TPO plastic with an improved Kynar• polyvinylidene fluoride 
paint system and an Lucite• acrylic basecoat/clearcoat system 
both of which showed commercial level of appearance. Further 
testing is underway. 

In a joint scouting effort between FPD and APD, we are 
exploring various options to a low cost decorated skin with an 
objective of a 25% cost reduction versus current steel 
substrate with conventionally applied paint. We are bringing 
paint and application expertise to the program while the 
Bexley• Group is bringing their plastic materials know-how. 
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Based on output from the •1ow-cost skins" study completed in 
the first quarter, efforts are underway on two low cost 
processes - in-mold coatings and thermoforming of predecorated 
substrates - and on two low cost plastics - polyethylene and 
polyethylene terephthalate. 

REFINISH CBONAR• PROGRAM 

Cronar•, a new non-isocyanate Refinish enamel based on 
epoxy/amine chemistry which was introduced in the lst Quarter 
1987 has been very positively received in most areas of the 
country. cronar• is expected to add $4-5MM ATOI during 1987. 
Sales have grown at a better than anticipated rate and strong 
interest exists on the part of jobbers and large volume "A 
Accounts" to introduce Cronar• at new locations. As 
additional field experience has been gained with the system, 
it appears that early cure response of the cronar• clear used 
to match OEM basecoat/clearcoat colors will require 
improvement at locations which rely solely on air dry. While 
typical isocyanate clears require 4-8 hours to permit light 
handling and freedom from water spotting, current Cronarg 
clear, when air dried, requires 24 hours. Reformulation work 
to date shows promise for reducing Cronar• cure time to 12-18 
hours. Upgraded formulations will be commercialized 
expeditiously to avoid any significant customer dissatisfaction. 

In addition, cronar• must be applied over enamel and 
lacquer original paints. Cronar• performs well over enamel 
substrates, but its aggressive solvents preclude it being 
applied directly over lacquers, and a barrier coat (sealer) is 
required. Initially, Cronar• will be used over commercial 
sealers which provide poorer barrier properties than desired 
for optimum appearance, and current R&D programs are 
evaluating routes to improved sealers for lacquers. Expanded 
body shop testing is about to begin with a sealer which can be 
commercialized in a relatively short time period. 

This sealer provides better barrier properties than currently 
available products, but where ovens are not available, it 
requires overnight dry for optimum appearance. Two other 
approaches are being pursued to achieve good barrier 
properties with shorter dry times: high molecular weight 
lacquers are ... being screened to identify those which will 
provide the best barrier; and two-component sealers based on 
epoxy/anhydride and epoxy/versamide technology are being 
optimized for cure/barrier balance. The best candidates from 
these programs will be extensively evaluated in captive body 
shops during the next quarter to determine feasibility for 
co:mmercialization. 

During the past quarter, both PPG and Akzo have beg1;1n 
limited co:mmercialization of non-isocyanate topcoats in 
competition with Cronar*. PPG has introduced a clearcoat under 
the trade name "NCT" while Akzo has introduced both clear and 
pigmented systems under the trade name "Autonova". Only 
limited samples of these competitive products have been 
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obtained thus far and initial analytical work has determined 
that both are based on chemistry different than that used in 
Cronar•. As soon as sufficient samples are available, we plan 
to extensively assess the performance of these competitive 
products versus cronar•. 

NON-ISOCYANATE AMBIENT CURE CLEARCOAT FOR REFINISH 

Epoxy/Anhydride and silane chemistries are under 
development as second and third generation clearcoats to be 
used in conjunction with Cronar• Refinish systems. Each of 
these systems have unique property balances and are expected 
to broaden our offerings. 

Field testing of Epoxy/Anhydride clear coats began 
last year and to-date, 25 cars have been painted. This quality 
is judged to have collll!lercial potential except for a need to 
reduce color and improve toughness. More extensive laboratory 
and field tests are planned in the third quarter. 

The source of color was identified as a complex of 
amine and benzoquinone (from oxidation of the inhibitor) ana a 
charge transfer complex of Dabco and Citraconic anhydride. 
Processes to reduce and eliminate these complexes are being 
developed. The purified products did result in a reduction of 
color. Further, the addition of an acrylic polyol to this 
chemistry was found to improve the toughness as well as color of 
the resulting film. This new formula will be used for phase II 
shop testing. 

Examination of clear based on acrylic-silane 
chemistry, submitted to us by Kanegafuchi Chemical, showed 
attractive properties. The weaknesses are: (l) poor 
flexibility and (2) high residual stress. Our approach to solve 
these problems involves changing the configuration of the 
polymer to obtain more effective crosslinking. We have 
synthesized comb polymer from a GTP macromonorner where only the 
branches contain the silane group. Initial results indicated 
that only half of the silane groups were needed to achieve the 
same crosslinking rate. Mechanical properties were also 
improved. A patent proposal has been filed. 

IMPROVED REFIHlSH COLOR MATCHING PROGRAMS 

A major Refinish Business strategy is to upgrade the 
quality of color matches to the vehicle in the field. Often, 
the supplied color standard panel differs from the actual 
vehicle due to application variability or mid-year color 
changes. Car parts are commonly sent to the Laboratory in order 
to reposition formulas which don't match the cars in the field. 
Recently, a method using portable field colorimetry coupled with 
laboratory instrumental systems expertise has been proven 
successful in providing field color matches without the need for 
car parts in the laboratory. In both the Cronar• and Luciteg 
qualities, improved matches were obtained in the field after 
several color adjustments. on one occasion, two field sales 
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representatives with previous color experience were trained in 
about four hours to use this system. Their success with the 
system qenerated enthusiasm about the •edgew this could give 
them on their competitors by being able to field adjust colors. 
A comprehensive strateqy is now being developed in conjunction 
with the Refinish Business to determine how best to exploit this 
technoloqy. 

SUPPLIER FINISHES - F.LEXIBI.E PBIMJ=.;R 

The supplier Finishes Marketing organization has 
identified an opportunity to use cur rP-CP-ntly General Motors 
approved polyester based flexible nutomctive p~imer {764-140) 
at Ford's Utica Plant for priming RIM plastic fascia. Recoded 
as 711-001, all performance data have been covered with For:i 
technical personnel and they have given approval for a line 
test to be conducted the week of July 13. 

711-001 represents two changes from our standard 764-140. 
A single stage manufactured analoque with different diacids 
replaces the two-stage structured polyester resin and the 
gloss is lowered to 20\ at 60 • by use of a stir-in syloid 
flattinq base. The resin (TSCA approved) was manufactured at 
Flint and the flatting base and finished product required for 
the line trial are in process. 

The business target is $4MM/year on line 2 at Ford Utica 
on which a PPG primer is currently used. While selling price 
strategy is still under development, our going-in selling 
price of $31.28/qallon will yield an ATOI of 9%. 

DISPERSION PROCESS STUDIES 

The development of an understanding of the mechanism of 
the media mill process continues with the objective of 
reducing significantly the current $80-90MM direct dispersion 
manufacturing cost. Previously, we reported development of a 
preliminary mathematical dispersion model and its use in 
predicting the positive impact of using ultra-fine (0. 25mm) 
media and increasing the rotating surface area via adding more 
discs. Preliminary tests run last quarter verified this 
impact in botn cases. 

During this quarter, further runs using a second vendor's 
equipment verified the 30-40% increase in dispersion rate and 
the 7-8% increase in ultimate product quality found in the 
initial runs. However, contrary to the previous tests, no 
hydraulic packing was noted in these runs which used a more 
effective media separation/retention system. Evaluation of 
the resultant product at Troy Laboratory indicated a 
noticeable, but not large, improvement in metallic saturation. 
Steps have been taken to provide internal capability to 
further study the advantage/limitations of using ultra-fine 
media. 
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Further verification was also achieved of the effect of 
increasing the mill disc area. These tests indicate that we 
have achieved approximately twice the dispersion rate 
capability of the unmodified unit and 8-10 times the 
volumetric dispersion efficiency of our standard Sebold units. 
Further tests with more millbases are planned to verify this 
improvement. 

The media flow pattern study continues to demonstrate the 
importance of media fluidization in achieving reproducible 
milling performance and a high quality product. During this 
quarter we have largely finalized the media fluidization 
models for both horizontal and vertical units. The models are 
derived from theoretical force balances around a media particle and 
correlate well with experimental data. Verification of the 
vertical model in a 4. 5 gallon semi-commercial Sebold mill, 
using a differential pressure measuring system to verify 
fluidization, is planned for the next quarter. 

START OP OF PBESSUBE PROCESS AT TOLEDO 

Additional equipment has been installed on Toledo 
Reactor 7 to accommodate running processes up to 35 psig of 
pressure. Currently no other general purpose resin re·actor can 
oe operated under positive pressure. Pre-start up checks and 
formalizing proper procedures remain to be completed before an 
actual batch is run. 

Working with the plant, the steps necessary to 
check-out the equipment and establish proper procedures have 
been established. We have developed one pressure process 
version of an existing resin formula, a high solids automotive 
acrylic resin, (RC-3870) in the semi-works. A savings of about 
$350, 000/year and 3 hours in cycle time would result from 
conversion of all RC-3870 to this formula. The new process runs 
at a higher temperature and thus allows use of a less expensive 
initiator, as well as a reduced amount. This formula 
(RC-H-88012) is now being tested for quality. Approval of this 
formula would provide a process to start up the new pressure 
facility. Start up is expected in August. 

We plan to develop pressure process versions of other 
existing resin~ and development resins where a cost· incentive 
can be shown. After approval for quality the new processes 
would be scaled up in the Toledo facility. 

AUTOMOTIVE PAINT RESINS COST REDUCTION 

RC-H-69465 High Solids Acrylic Resin is currently made 
for use in RK-G-54400 Rigid Clear. By reducing the amount of 
initiator used in RC-H-69465, the manufacturing cost is reduced 
by $32/100 gallons. Annual savings will be at least $96,000 
based on the previous year's production of 300,000 gallons. 

The first 5000 gallon alignment batch was made in 
Front Royal meeting all formula specifications. Troy Laboratory 
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is testing this batch for automotive and truck/bus systems. 
Satisfactory performance is expected based on results to date. 
The new lower cost resin will replace the existing after 
approval. 

IN-HOUSE MANUFACTURE OF VOE/LQFA ESTER 

The first plant batch of RC-H-45016, vinyl oxaziline 
ester of linseed oil fatty acids, (VOE/LOFA), was manufactured 
at Front Royal in June. Test results were all satisfactory. 
Historically, this has been a purchased intermediate. 

A minimal batch size (2500 gallons) was used in Front 
Royal #2 Reactor. The formula is being revised to reflect minor 
changes in procedure found necessary during manufacture. 
Cycle time was long (26-27 hours) and further attention will 
be given to reducing the cycle. 

Further evaluation of RC-H-45016 to make RC-3554 and 
RC-6096 resins for Refinish are planned, followed by evaluation 
in Centari• and Cronar• enamels. A batch of the tall oil fatty 
acid (TOFA) analog, RC-H-45014, is scheduled for Front Royal in 
July. Total savings for this work are over $500M/yr. 

ANALYSIS OF CO'MMERCIAL MEI..AMINES BY HASS SPECTROMETRY 

Analysis of larger molecules such as melamines by mass 
spectrometry has always been very difficult because the high 
voltage necessary to generate ions contains so much energy 
that molecular fragments comprise the bulk of the ionic 
species generated. A new technique, wpotassium ion Ionization 
of Desorbed speciesW (abbreviated wx1osw where K is the symbol 
for potassium) provides a means of generating ions of 
relatively large molecules, essentially uncomplicated by 
fragments. We have recently analyzed a commercially available 
hexamethoxymethylmelamine (HMMA) obtained from Pf alz and 
Bauer, Inc. The bulk material was also fractionated by 
preparative scale Gel Permeation chromatography and the lower 
molecular weight fraction analyzed by the KIDS technique. 
Tentative structures were assigned to twelve components found in 
the commercial HMMA; pure HMMA accounted for only 30% of the 
original material. Pentamethoxymethylmelamine and several 
hydroxy-containing monomeric melamines were detected in 
addition to several dimeric melamines. 

The final performance of melamine crosslinked resins 
will depend on the relative abundances of monomer, dimer and 
higher oliqomers. The KIDS technique provides more 
information than was previously available on HMMA and should 
permit us to advance our understanding of this complex, but 
very important crosslinking chemistry. In addition, this 
technique should assist the analysis of other complex 
materials such as the reaction mixtures involved in the 
synthesis of methyl methacrylate. 
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COMPQSITIONAL A$SUBANCE TESTING 

our compositional Assurance Testing System (CATS), 
described in the previous Quarterly Report, has resulted in 
first quarter savings of nearly $2MM in our Finishes Plants. 
Other divisions of the company, impressed by the ease of 
operation and demonstrated savings produced by CATS, are 
preparing to use this approach or are investigating the 
application of CATS to their operations. CATS is also 
expanding to other departments. The Chambers Works has 
ordered the 9quipment for certifyin9 incoming raw materials, 
and Electronics Products is looking into the use of CATS for 
critical raw materials. Textile Fibers and PolY1T1er Products 
have asked for information pertinent to their evaluation of 
CATS. 

CATS appears to fulfill a widespread need in the 
chemical industry fer a quality assurance technique that 
works. We will seek ways through the Automotive Finishes 
Business Team to utilize CATS to enhance our offering to our 
customers. 

fABRICATED PRODUCTS PEPABTMENT 

CONSUMER PBODUC'J'S AND SPECIALTY BESINS DIVISION 

SPECIALTY RESINS COBALT CATALYSIS IN METHYL HETHACRYLATE 
POLYMERIZATION 

In previous quarterly reports, we have discussed cobal~ 
catalyzed molecular weight control in free radical 
polY1T1erizations involving methyl methacrylate. An important 
feature of the catalytic mechanism is the production of vinyl 
terminated polY1T1er, i.e. macromonomer. These macromonomers have 
been incorporated into copolymers giving branched polymer 
systems (*comb* polymers). The research this past quarter has 
been focused mainly in three areas: {l) catalyst preparation, 
( 2) synthesis of functional rnacromonomers and their 
incorporation in copolymerizations, and (3) catalytic synthesis 
of low molecular weight, highly functional polYlners. 

CATALYST~PREPARATION 

Durin9 the last quarter, we have synthesized the first 
co'I!l!!lercial batches of Co(DMG-BF2)2, the preferred solution and 
emulsion polymerization catalyst, and Co(DPG-BF2)2, the preferrej 
suspension polymerization catalyst. These cobalt catalysts are 
now TSCA listed. 

FUNCTIONAL MACROMONOMERS - GROUPING FUNCTIONALITY IN SIDE 
CHAINS 

Taking advantage of the tolerance of the 
catalysts to a wide variety of functional groups, 
pursued the synthesis of *functional" macromonomers. 
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that properties such as surface energy, dispersability or 
solubility, and reactivity can be markedly affected by 
concentrating functionality in flexible side chains. 
Copolymerization of highly functional macromonomers with 
relatively non-functional monomers can be used to generate a 
large number of different systems of this type. Thus, we have 
successfully synthesized the macromonomers of 
fluoromethacrylates (Zony1 9 ), and incorporated these 
macromonomers into a butyl acrylate polymerization at 0.5% total 
fluorine. At constant total fluorine level, the water contact 
angle, as compared to that of the linear copolymer of the same 
original monomers, increased as the chain length of the 
fluoromacromonomer incorporated in the copolymerization 
incr&ased. In fact, the surface property change in going from 
side chains with one fluoroalkyl unit (i.e. linear copolymer) to 
ones with six units was as great as that gained with the linear 
copolymer in going from zero to 0.5\ total fluorine. 
Experiments to determine utility of this finding are underway. 

In the refinish area, we have found that clustering 
functional groups containing alkoxy silanes substantially 
increases their effectiveness in crosslinking over those in 
1 inear polymers of the same over al 1 composition. We have 
prepared a low Tg macromonomer containing a high level (30%) of 
trimethoxysilylpropyl methylmethacrylate, and converted it into a 
(branched or "'comb") copolymer of the appropriate overall 
composition for a refinish enamel. This copolymer with a total 
of 14% silane monomer, was compared with a linear copolymer of 
the same overall composition. Tests carried out on formulated 
coatings made from each of these systems showed that the 
branched copolymer cured much more rapidly than the linear 
analog, and had solvent resistance after one day comparable to 
that of a linear copolymer containing 30% total silane monomer. 

SYNTHESIS OF LOW MOLECULAR WEIGHT POLYMERS 

Molecular weight control with cobalt allows synthesis 
of low molecular weight polymers with lower initiator levels 
than by conventional means, because of the unique cobalt 
catalyzed re-initiation step. During this past period, we 
applied the cobalt technique to synthesizing a 6 O: 4 o buty 1 
methacrylate: hydroxypropylacrylate copolymer at 70% solids in 
xylene. Currently it is necessary to use 3% t-butylperacetate 
initiator (based on monomer) at high temperatures to produce the 
low molecular weight desired for use in automotive enamels 
(Mw~7000). In addition, a starved feed process is employed so 
that at any one point in the polymerization, the initiator 
radical concentration is maximized and the monomer level is 
minimized. When the cobalt catalyst is used, however, these 
conditions are counterproductive as well as being expensive, 
since we know that the oxygen-centered radical (t-butoxy 
radical) and the cobalt catalyst react to remove both the 
catalyst and initiator from the catalytic cycle. Using lower 
concentrations of initiator radicals and higher concentrations 
of monomer gives more polymer-centered radicals which react 
favorably with the cobalt and yield much improved molecular 
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weight control. A redesigned non-starved feed synthesis, with 
150 ppm cobalt, at 0.75\ initiator gave Mw=70500, at 0.275% 
initiator qave Mw=l9700, and at 0.10\ initiator qave Mw=6160. 
By reducing the cobalt-oxygen side reaction, we are permitting 
lower initiator concentrations to yield lower, rather than 
higher molecular weight polymers. 

An increased initiator feed time allows us to decrease 
molecular weight (Mw=5100) even further. · Work is continuing in 
optimizing the cobalt and initiator levels to obtain a cost 
effective version of the automotive enamel resin with Mw=7000. 
The current prr.icess has initiator costs of approxi~ately 
$0.10/lb. where at this point in our work, the initiator costs 
can be reduced by $0. 095/lb. Adding the catalyst cost of 
approximately $0.015/lb., we have a ra~ material cost savings of 
approximately $0. OB/lb. Exposure tests of this resin in 
coatings are planned for this material upon completion of the 
optimization process. 

Our conclusion from these experiments is that the 
cobalt catalyst should not be expected to work in all cases as a 
simple drop-in means of molecular weight control, but that some 
understanding of the process is necessary to take advantage of 
its unique capabilities. The economic benefits to be gained 
from doing so are substantial, as in the case of the automotive 
enamel, where annual savings of $.08 per_lb. in a JMM lb. market 
would amount to $250M. 

SPECIALTY BESINS WAIER-8ASED CONFORMAL COATING FOR PRINTED 
CIRCUIT BOARDS 

We are presently selling a homopolymer of N-butyl 
methacrylate (Elvacitee 2044) as a conformal coating to protect 
printed circuit boards. Although the customer, Columbia Chase 
Corporation, is quite satisfied with the performance of 
Elvacitee 2044, they are being .driven towards water-based 
systems because of environmental concerns. Poly-butyl 
methacrylate can be prepared as an aqueous emulsion, but will 
not coalesce to a coherent film without a coalescing solvent. 
We have provided Columbia Chase with a copolymer of 
butylmethacrylate and ethyl acrylate which readily forms films 
under these conditions, but which is somewhat tacky as a dry 
film. We have synthesized two new acrylic emulsions, a higher 
Tg version of the butyl methacrylate-ethyl acrylate copolymer 
which forms clear films at the required temperatures (l70°F. 
bake), and a butylmethacrylate, methylmethacrylate, ethyl 
acrylate terpolymer which has a Tg comparable to Elvacitee 2044, 
but forms films under these conditions. Both polymers are 
noticeably less tacky than the original emulsion polymer. We 
are continuing to work with Columbia Chase to support this 
business which should amount to $300-$600M annual sales . 
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QNSATYRATED PQLXESTEBS FOR CQQK PAINT AND VARNISH 

In the last quarter a toll manufacturing venture with 
cook Paint and Varnish was begun which could result in sales of 
160,000 pounds per month to 160,000 pounds per week of four 
unsaturated polyester resins. Selling prices of these products 
will be established soon. ATOI estimates can then be made for 
this work. 

unsaturated polyester resins are compounded with 
fillers and/or fibers in the liquid state and cured via 
free-radical polymerization to yield thermoset articles su~h as 
fiberglass reinforcements used in boat manufacture. Unsaturated 
polyester resins differ from those normally produced in the 
Fabricated and Automotive Products Departments in that the resin 
is partially comprised of maleic anhydride and the thin down 
solvent is inhibited sytrene. The styrene, although inhibited 
some 10 times over the normal amount, still must be handled in 
fill-out lines, etc. with appropriate care. 

Initial semi-works batches occurred in early June with 
a visit to Fort Madison in mid-June to perform a Process Hazards 
Review of the process. Initial pricing will be developed by 
late June and the first large scale batch is· planned 
for mid-July. Key technical questions lie in the thinning 
operation, the use of solvent to enhance reaction rate, and the 
reduction of the current two stage process to a one stage 
process. 

WA ADHESIVES 

WA Adhesives are a speciality resins latex used as an 
adhesive to coat Kapton•. The product, produced at Parlin, is 
sold to the Imaging Division in Towanda, where it is coated. 
Forecast for 1987 production is 526M lbs. and ATOI for Du Pont 
a.re approximately $5MM/yr. Customer complaints about 
unsatisfactory and variable quality have resulted in a review of 
the process. 

Key areas are the accuracy of weighing methacrylic acid 
and its mixing in the feed tank, the instability of the pH of 
the deionized water and the filtration of the final product. 
The handling o~ methacrylic acid and the order of its addition 
are being revised. Additional purifying columns were added to 
the water system and are undergoing analysis by Roland Leathrum, 
an ESD consultant. The filtration system was evaluated by 
Howard Zakheim from Marshall Laboratory and his recommendations 
are in the process of being implemented. A printer has been 
purchased for the Mettler balance to record the weight of 
initiator and other raw materials used in small quantity. Raw 
materials are approved before use by testing the raw material or 
by retaining a certificate of analysis provided by the 
manufacturer. We expect to see significant quality improvements 
in the next 6 months. 
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GTP PMMA FOR PROPOSED MRC JOINT 'VENTURE 

A study has begun to determine the feasibility of 
making solid pMMA pellets by GTP as a key part of a proposed 
joint venture with Mitsubishi Rayon Corp. (MRC). The goal with 
GTP technology is to take advantage of the better thermal 
stability, achieved through the absence of vinyl end groups, and 
the lower melt viscosity, achieved through narrower molecular 
weight distribution. A GTP product with these advantages could 
command a premium price in some markets for acrylic injection 
molding and extrusion polymers and could be profitable if its 
mill cost were not too much higher than conventional acrylics. 

The current study will focus on the various 
polynierization routes that may be possible based on what is 
known about GTP and related process technologies around the 
company. These routes include continuous, batch, bulk atld 
solution polymerization. The initial work will involve cost 
estimating to screen the various process options and some 
experimental work to determine the limiting values of key 
parameters such as polymerization temperature and viscosity. 
The economics of the joint venture is confidential and can be 
obtained from the Specialty Business manager on a need to know 
basis. 

TEFLQN9 COATINGS FOR COBNING GI.ASS 

In a significant departure from our work on non-stick 
coatings for metal cookware, we have been working closely with 
Corning Glass Corporation to develop coating systems for a 
variety of their glass and ceramic products. We have now 
completed laboratory testing and characterization of coating 
systems for three different types of substrates. One coating, 
our 462-350 Silverstone• clear silicone topcoat has recently 
been accepted by Corning as a replacement for a Dow Corning 
silicone formulation as a coating for Pyrex glassware. our 
product was found to be superior in release, adhesion, and 
resistance to staining and cloudiness. coatings have also been 
developed for Corning' s Visions ceramic cookware and their 
French White bakeware. These coatings are based on our standard 
Teflon• _II, Silverstone•, and Silverstone• Supra fluoropolymer 
coatings, applied over grit blasted substrates. Our marketing 
group is defin-ing performance standards for these candidates. 
The Pyrex coating is expected to provide $1MM annual sales, and 
the others as much as $5-$6MM. 

TEFLQN9 MANYFAC'l'URING CONSOLIDATION 

The manufacture of Teflon• produ~ts is being 
consolidated at two main locations worldwide; Parlin, New 
Jersey, and Mechelen, Belgium. The Mechelen facility is now in 
full operation and our products are aligned in the plant. The 
Parlin facility is now in the final stages of consolidation and 
alignment. In addition to the process of moving from Toledo 
to Parlin without disruption, we are converting a variety of 
mixing and grinding equipment to standard types. This 
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process involves a large amount of realignment of existing 
products and procedures, and is proceeding smoothly. We are 
also moving to coordinate the quality improvement of our overall 
operation by addressing the issues of product reproducibility 
(via QFACS), product •on-load, on-aim•, labeling, containers, and 
testing procedures. 

The main thrust of the manufacturing consolidation is 
the reduction of process and product variability in this 
worldwide business by eliminating equipment, formula, and raw 
material differences between manufacturing sites. Of these, the 
first is now complete, the second is being handled manually 
until our c~mputer system is developed to handle a worldwide 
formula file in several different languages, and the third will 
have some variability because of the need for local source 
supply, but such differences can be minimized. 

GTP DISPERSANT IN LDCI'J'E! XL SHEET 

Lucite• XL is acrylic sheet sold into the sanitary 
ware market for tubs and spas. It is produced in solid colors 
and marble pattern and is the most profitable, fastest growing 
segment of the sheeting business. Color uniformity within the 
sheet and from run to run is extremely important to our 
customers and is necessary to achieve good plant yields and 
cost performance. 

Three problems resulting from our present color 
dispersant system have reduced the efficiency of producing 
colored sheet in the continuous belt casting process. They are: 
(l) Color variation across the sheet; (2) Belt shift - a shift 
in color in going from the laboratory matched color to the 
plant; and (3) Marginal dispersion stability as a function of 
time, creating color shifts from one run to the next. We 
previously reported that laboratory and plant testing 
demonstrated that items l and 2 were greatly improved by using a 
pigment dispersant made by group transfer polymerization, GTP. 
Further testing has shown that dispersion stability has been 
improved to the extent that colors will be reproducible from one 
run to the next. Thus, customers can be offered faster service 
because large volumes of shaded pigments can be kept in 
inventory allowing rapid changes in the campaign schedule 
without having.to mix a new batch of colorant. 

In laboratory testing, four different 300 gallon 
batches of GTP dispersant produced at Marshall Laboratory have 
been evaluated and approved for use in our process. In light of 
the very positive results from each phase of testing, Research 
is recommending that we commercialize the use of this new 
dispersant in the XL process. Leading to commercialization, in 
excess of forty colors will need to be matched in the laboratory 
and short qualifications tests for each color run in the plant. 
Shading vectors for the Troy color computer will also be 
developed to improve color matching precision. With business 
concurrence, the commercialization of solid colors utilizing GTP 
dispersed pigments will be implemented in October, 1987. 
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LPCITE• ACRYLIC SftEET PROCESS Fr.EXIBIL!TY 

In January of this year, a program was implemented to 
increase the polymerization rate by 42% of Lucite• XL for 
sanitary ware. The potential for an additional rate increase of 
25% has now been demonstrated in the plant. More importantly, 
this increase results from using the same initiated syrup that 
is used in making Lucite• L, clear acrylic sheet. If 
implemented, this would greatly improve the flexibility of 
switching from Lucite• L to XL production allowing the business 
to more effectively respond to customer requests for shorter 
d-2livery time. 

Our current Lucitec XI. formulation includes lauryl 
mer.captan (LM) chain transfer agel1t for reducing molecular 
weight as a co-ingredient with ethylene glycol dimethacrylate 
(EGDMA) to obtain an optimal degree of crosslinking for 
thermoformability. As an outgrowth of our program to eliminate 
chemistry limits to Lucite• sheet capacity, we discovered that 
we could obtain equivalent crosslinking in the XL product with 
lower EGOMA and LM content at faster polymerization rates using 
highe.::- initiator concentrations. This is due to the inherently 
lower molecular weight produced by higher initiation rates. In 
our current process the molecular weight is lowered through 
chain transfer by using LM, which also reduces production rate 
by delaying the onset of gelation. In laboratory tests and two 
plant tests, we have demonstrated that production of XL sheet 
using a reduced EGOMA concentration without LM provides 
equivalent crosslinking and thermoforma'Cility to standard XL 
sheet, but at higher rates. A patent proposal has been written 
based on existing ICI and Du Pont patents for thermof ormable 
acrylic sheet which require a chain transfer agent to optimize 
crosslinking. A thorough patent search has been conducted. 

We consider the removal of lauryl mercaptan from our 
current formulation a major product change since we believe all 
competitive sanitary ware products contain a chain transfer 
agent. Initial customer testing has all been very positive; 
however, there are longer term and more subtle property changes 
such as adhesion to the fiberglas backing that have not been 
thoroughly investigated. The program leading to implementation 
of this technology includes a basic study of polymer properties 
as they relate to thermoforming and adhesion to polyester/glass. 
Customer testing will continue in the second half of 1987 with 
coI!ll!lercialization expected in early 1988. 

CORIAN9 SIERRA 

The Coriane Product Group has introduced a new version 
of Corian* known as nsierra" which has a granite look. 
Manufacture of this product required additional manufacturing 
facilities at Yerkes. To meet the pressure of competitive 
offerings, these facilities had to be installed as quickly as 
possible consistent with sound engineering practice. A $2.7 ~ 
project was authorized in September, project mechanical 
completion occurred in April and the commercial startup occurred 
on May 15, 1987. 
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The unique esthetics of the qrani te look require 
particles of various sizes and colors to be blended into the 
corian• Mix in a controlled way. We have initially 
coml!lercialized two qranite products, Sierra Dusk and Sierra 
Midnight. These products contain five different qrades of 
corian• particles in several different blends. One of the 
grades consists of qround standard Corian• sheet material which 
would otherwise be discarded. We plan to commercialize at least 
one additional Sierra color by year end. 

Market acceptance of the new products has been 
excellent. Marketing began accepting ordeX's for t.he new 
products in March with over 1. 3 MM lbs. of material being 
committed for shipments beginning in J~ne. The plant started up 
with minimal problems and we have already produced and packed 1 
MM lbs. of the new Sierra material. We expect an additional $1 
MM of increased earnings as a result of the new products during 
the first year. 

NEW CORIAJi9 COi.ORS 

The Corian• business has had a stable line of colors 
since the introduction of Almond in 1982. Competition is 
aggressive, and one approach they are using is a multi-color 
line, including granite-like appearances. To provide the 
marketplace with the desired appearances, we accelerated the 
development of new color/effect. We introduced Satin Gray - a 
neutral shade of gray - in April, 1986. The sales of the satin 
Gray have been climbing since commercialization and currently 
account for 8% of total Corian• sales. This year we 
commercialized Corian• Sierra. The Sierra line is projected to 
make up 15% of the total Corian• sales in 1988. 

To continue the strategy of introducing a completely 
coordinated color family, two additional Sierra colors, a beige 
and cranberry, along with two coordinated sol id colors are 
currently being developed at Yerkes. The commercialization is 
anticipated by first quarter of 1988. In addition to the Sierra 
series, efforts are also being made to develop more colors to 
complete the neutral palette. We have demonstrated in the lab 
the ability to formulate a large number of desirable sol id 
colors based on marketing research as well as input from an 
outside color~consultant. We are now in an improved position 
to respond to color trends in the market place. 

WARP IN CORIAN9 SHEET 

Warp in Corian• sheet is a serious quality deficiency. 
The problem has plagued the plant and Corian• customers for many 
years. The problem worsens each winter, as customer returns, 
complaints, and plant rejects increase during that season. The 
warp problems cost the business $l:20M each year due to 
rejects and returned sheet. Also, lost sales due to warp is 
estimated to be 1% of total sales. 
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Warp is caused by non-uniform stresses in the sheet. 
Non-uniform polymerization, cooling or wetness can all cause 
warp and several steps have been taken to minimize their 
effects. The sirup and casting belt temperatures have been 
made the same to provide more uniform reaction rates 
throughout the curing sheet. The peak temperature has been 
raised and occurs sooner, thereby giving more time for 
annealing or relieving of pclymeri- zation induced stresses. 
The air cooling zone has been brought to its full potential by 
regular cleaning and improved operating controls and 
techniques. 

These changes in operating procedure have eliminated 
the seasonality of the warp problem. The level of warp has 
decreased to 30-35 mils which is at least equivalent to the best 
months under the old operating procedure. Further reductions in 
the level of warp are not possible without major redesign of the 
process. 

NEW FI.AT FISHLINE 

Stren•, as a branded fishing line, was first introduced 
in 1958. At that time a significant portion of _the market 
involved revolving spool fishing lines, i.e., casting reels 
which were primarily filled with braided Dacron•. We also sold 
a flat monofilament made from nylon 6 ~nder the Stren• brand for 
that use. The market moved to round nylon as fixed spool 
spinning gear became absolutely dominant in the market and 
flat monofilament disappeared from the marketplace. 

Recently, Textile Fibers Department has been 
reinvestigating a flat 66 nylon industrial fiber and we have 
been field testing the same monofilament under secrecy 
agreements with knowledgeable fishermen. Their response has 
been very enthusiastic. Since the casting reel portion of the 
market, which now uses round monofilament, is about 30% of the 
total reel market, we feel a significant potential exists for 
this program and we plan introduction as soon as Textile Fibers 
can supply, but not until the introduction of PRIME PLUS9 this 
sul!ll!ler. We have consulted with Textile Fibers on the patent 
aspects of the development and expect to have a claim to a 66 
flat fishline . ..,, 

SHOTGUN BARBEL AUTOMATION 

Shotgun barrel cold forming tests were run in late May 
at NOR-SAND Metals in Ontario, Canada, on a Pilger Tube Mill set 
up as a demonstration process. The test objective was to 
produce near net shaped outside contours and internal bores, 
eliminating our present turning and reaming operations. 

Barrels produced from our current C-1140 modified stee: 
cracked during cold forming, however, this could possibly be 
remedied with tooling changes or preformed blanks. Thirteen 
barrels from C-4130 steel were successfully formed. These 
samples will be thoroughly analyzed and made into finished 
barrels for testing. 

' ----
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Forecasted capital for an automated system to handle 
the full shotgun barrel capacity is $1600M with an O.R.O.I. in 
excess of 50%. 

BEMINGTON SP-10 MAGNUM 

Remington purchas-ed the rights to manufacture the 
Ithaca MAG 10 in the first quarter of 1987. Our objective is to 
have the Remington SP-10 MAGNUM available fer the fall 1988 
hunting season. 

The Ithaca gun is being redesigned to meet Remington 
standards for functicnability and manufacturability. The 
receiver and fire control have been totally redesigned on 
the R&D CAO/CAM facilities. The receiver and trigger 
plate have been designed to be manufactured on the 
Flexible Machining system. The slide extension assembly 
has been redesigned extending its useful life from 
approximately 300 rounds to no failures in 4000 rounds. 
The fire control, barrel, and breech bolt are also being 
redesigned to prevent interchange with Ithaca manufacture 
guns due to potential safety concerns. The gun has also 
been restyled for cosmetic and ergonomic enhancement. 

Prototype parts are currently being fabricated for a 
six gun test which will include the new fire control design and 
additional improvements. This test is scheduled for early 
August. 

Expected sales for the Remington SP-10 MAGNUM are 
5,000 guns in 1988, 7.500 guns in 1989, and levelling off at 
10,000 guns in 1990. 

SPECIALTY PBODUCTS AND SERVICES DIVISION 

TEDI.AR• PROTECTIVE CI..QTHING 

The Textile Fi.bers Department is interested in the 
Tedlar•/poly(vinylalcohol) (PVA) composite we have identified as 
having unusally good barrier properties. They expect to offer a 
product· based on this construction to makers of disposable 
protective cl~thing. At their request we have developed 
Tedlar9 /PVA/Tyvek9 laminates in the laboratory. This work 
required proper adhesive selection, location and qualification 
of a source of poly(vinylalcohol) film (a DuPont Elvanol« 
customer) , and design and construction of appropriate 
structures. Test results on lab samples were encouraging, and 
we have prepared 3 different candidate structures on the 24" 
laminator at our Chestnut Run Laboratory. These structures have 
been tested in our lab, and shown to have barrier properties 
markedly superior to Tyvek*/Saranex and other potential 
competitors. 

Textile Fibers displayed samples of our Chestnut Run 
prepared material to several selected customers at the 
Industrial Hygiene Show in Montreal earlier this month. Textile 
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Fibers is now settinq up Secrecy Aqreements with protective 
clothing manufacturers to develop suitable means of seaming and 
qarment fabrication using these laminates, and has requested a 
second laminatinq run at our Chestnut Run Laboratory. This 
gives Textile Fibers an opportunity to offer a unique, superior, 
and possibly proprietary product for the rapidly qrowing 
protective clothing market. For FPD, it is an additional market 
for Tedlar• film projected to grow to several million dollars 
sales per year. 

IPW HEAT RELEASE EMBQSSED TEDI.AR• SYSTEM 

We began in March 1987 to develop a low-heat-release, 
embossed Tedlar• system for use as interior laminates in 
comir.ercial passenqer aircraft. FAA has set more stringent 
flammability requirements for aircraft interior material. These 
changes have resulted in the removal and requalification of many 
standard materials. One of the most difficult is the heat · 
release rate test as defined by FAA in l4CFR parts 25 and 121. 
This method. is known as Ohio State University (OSU) chamber 
test. An average heat release value is calculated over the 
first two minutes of the test. A peak value for heat release 
rate over the length of the test is also defined. FAA requires 
compliance with values of 65 (KW.min/m2) and 65 (KW/m2) for 
1990. Interim standards of 100 and 100 for 1988 are allowed. 

Boeing has opted to directly comply with 1990 standards 
and requires 50/50 rates to allow for a safety margin, and we 
are working with them to meet the requirements for this million 
dollar market segment. 

We have concentrated on qualifying our em.bossed Tedlar~ 
for the 747-400, since it provides Boeing with significant 
savings in parts manufacturing. A flame modified Tedlar• Film 
(FM) was demonstrated to reduce the peak rate. The average 
value was not affected significantly. Char inducing additives 
are under evaluation. These additives generate an intumescent 
char layer which resists combustion. We are currently in the 
process of testing the lab films for heat release. The best 
formulation will be selected for a plant run by the end of June 
1987. Heat release results on the plant films should be known 
in July, 1987. Production of sufficient quantities of film are 
planned to al~ow timely sampling of Boeing if the results of 
evaluations are satisfactory. 

NEW TEDI.AR• FIIn DEVELOPMENTS 

There has been a heavy demand recently for new Tedlar« 
films designed to exploit new business opportunities, counter 
competitive threats and, in general, to respond more 
aggressively to customer needs. Several nev films are aimed at 
transportation businesses. We currently sell l80M lbs of film 
to surface FRP/plywood truck sides, primarily Ryder trucks. 
Tedlar• provides good appearance and performance both initially, 
and because of its durability and cleanability, for an extended 
period of time. Although surfacing FRP/plywood trucks has been 
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a 9ood business for Tedlar•, aluminum-sided trucks dominate the 
truck-siding market with 85-90% of the business. Tedlar• has 
not penetrated this market, in part, because gloss of Tedlar8 

was deemed too low. We have recently made our first penetration 
into this market. We have developed an intense orange film with 
an acceptable gloss for Wabash (Schneider) trucks. This film 
has much better retention of gloss and color than their existlng 
paint. We believe that this successful entry will open up the 
much larger aluminum truck market. Our programs are designed to 
increase the rate of growth of ~his $43MM market where Tedlarg 
has excellent performance and high value-in-use. 

Nl;.'W TXPE FABRIC FOR DYM:ETRQL• SEATING SUPPORT SYSTEMS 

Dymetrol• Seating Su~port Systems are now being 
targeted primarily at the Furniture Industry. our financial 
goci.ls are $7.SMM sales with $600M ATOI by 1990. Dymetrolg 
fabric, as currently made with a plain weave and two ply yarn, 
has two characteristics that detract from its acceptance in the 
furniture industry. It does not have good staple cut through 
resistance and, although it has proven to be durable, the plain 
weave appears so light weight that customers perceive a 
durability problem. To improve this situation a new weave was 
selected which provides a significant increase in warp weight 
and a short weaving trial was made at Milliken on a commercial 
scale loom. Small samples have been shown to potential 
customers who report that the staple · and covering power 
problems have been solved. In addition, the sateen side has 
been shown to print well and demonstration samples have been 
made. This new fabric is covered by our original patent. We 
plan a commercial run soon and market introduction is scheduled 
for September 15. 

RYTREL• EI.ASTIC BAND PBOQUCTS 

In cooperation with Textile Fibers Department, we have 
extruded bands of Hytre1• 6133, the proprietary polymer presently 
used in their diaper tape product. In these experiments we: 

0 

0 

demonstrated that Westin• 618 inhibits the catalytic 
activity of the titanium catalyst, enabling us to 
compound 20% talc into the polymer without foaming, 
and may lead to an improved diaper tape product. 

produced four varieties of elastic band products 
which have good power and low loss at 100% extension 
but an ultimate elongation over 1000%; hence a good 
factor for safety as an elastic product. 

o produced 15,000 and 25,000 denier strips for testing 
as leg bands in bathing suits, a potential new 
product for Fibers. 
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we plan to meet with Fibers to ascertain which group 
will explore various markets. We estimate about a $1MM market 
in swim goggles and exercise bands at about 20% ATOI and expect 
to be able to identify other new products for the Filaments and 
oymetro1• businesses. 

P+LR.EZ• 

The current Kalrez• product line has grown, like many 
other products, from a sin;le item to now include four base 
polyn1er compositions and nuru~rous compounds derived therefrom. 
These include KlOOO and K3000, two different molecular weight 
versions of our first offering; K4000, a material with better 
high temperature performance and expected pr~cessing benefits; 
and our latest, K9000, a peroxide curable product to match the 
first in-kind competitive product, Daikin's Perfluor. The 
K9000 product, although inferior in most properties, does 
offer an improvement in hot water and steam performance that 
derives from the peroxy cure system. This growth in the 
number of compositions, with its concomitant performance 
benefits, unfortunately adds to our customers' (o-ring 
distributors) confusion in their resale recommendations. 

Two recent developments with the K4 ooo polymer, a 
modified initiation system and a peroxy_cure, suggest that we 
may be able to improve that product further, and combine many of 
the best features of our current diverse product offering. The 
modified initiation system gives lower viscosity polymers with 
reduced ionic end groups that should help us achieve the 
improvement in yields that so far have eluded us. The peroxy 
cure system with the K4000 polymer provides superior water and 
steam resistant composition without a significant loss in high 
temperature oxidative resistance. Further modifications are 
being considered to improve its low temperature capabilities and 
provide us with a •universal• Kalrez• product that will provide 
a complete performance package to our end-use customers and be 
of great benefit to our distributors in the management of their 
product offering. 

VESPEL9 

Progress on Vespel 8 ST development and 
coJM1ercialization has been slow because of our inability to 
provide good quality product in our Circleville pilot unit on a 
routine basis. In the last few weeks we have demonstrated that 
with sufficient attention to detail and cleanliness, excellent 
product can be produced in that unit. Recent revisions to 
equipment should make it easier to maintain the level of 
cleanliness required. 

Our attention is now focused on running a test in the 
commercial scale resin plant, where one of the uncertainties is 
in the scaleup of the solid phase imidization step in the plant 
scale dryers. A plan is being formulated so that we can run a 
separate test of that equipment before we attempt to run the 
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entire process at full scale using filter cake prepared in the 
pilot unit. It is important that we demonstrate plant scale 
capability before the end of this year, if we expect to keep up 
with our commitment to our first customer for Vespel• ST, 
Toyota, and at the same time provide capacity for the 
development of additional products that are being requested by 
our aerospace customers. A million dollar opportunity at Rolls 
Royce is in current jeopardy, because our existing SP commercial 
product is not meeting the customers' performance requirements. 
we have begun an effort to develop an ST composition that could 
meet their needs. 

SPECIALTY EXPLQSIVES 

In response to a DARPA initiative we are attempting to 
develop an improved version of Deta Sheet flexible explosive 
with lower flammability and higher energy capability. The 
current product is a dispersion of pentaerythritol tetranitrate 
in a plastiziced nitrocellulose binder. Early screening of 
alternate binders using a dummy mix of corn starch in place of 
the explosive has resulted in the development of a preferred 
system based on a low molecular weight fluoroelastomer, Vitone 
c-10. It is interesting to note that the initial compounds of 
this material were poorer than the nitrocellulose control, in 
agreement with findings of researchers at government 
laboratories. With certain additives including a crosslinking 
agent, however, a superior non-dripping composition has been 
obtained that is self-extinguishing in a vertical flame test. 
Equipment is now being assembled to prepare live mixes of this 
preferred system. Initial results are expected by early third 
quarter. 

PEPAR'l'MEN'l'AL STBATEGIC RESEARCH 

GTP BULK POLYMERIZATION 

We have begun exploration of bulk polymerization by 
group transfer polymerization as a low cost route to polymethyl 
methacrylate and to gather information useful in the study of a 
potential joint venture with Mitsubishi Rayon Corporation. Of 
prime initial interest is the extent to which we can control the 
exotherm, molecular weight and polydispersity. Our initial 
results are quite encouraging. Unmodified, the reaction is 
complete in 2 to 3 minutes with most of the polymer being the 
desired molecular weight but also a very high molecular weight 
fraction. The reaction exotherm can be slowed by the addition 
of trimethylsilyl chlorobenzoate and, in 30 to 60 minute 
reaction times, polymers can be made reproducibly to 40% 
conversion with polydispersities of 1.4 to l.s.· We plan to give 
increased emphasis to defining the procedures, problems and 
limitations of bulk polymerization by GTP as they relate to the 
continuous preparation of extrusion grade polymer and syrups. 
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G-SEBIES ELVACITE! BESINS 

Last Fall the Specialty Resins business introduced 
three new solution acrylic resins as G-Series Elvacites*. These 
were GTP prepared analoqs of three commercial resins being sold 
in large volumes to the coatings industry. These new products 
differed from their Rohm and Haas counterparts only by the 
higher solids/viscosity relationship resulting from low 
polydispersity. Many potential customers were sampled and the 
first small order has been received. New York Bronze makes 
private label ~erosols and are reformulating away from 
nitrocellulose. They find they can double the package solids 
using our G-Series analog of Acryloid B-66. If our product is 
adopted for this application, we expect them to order in 
tankwagon quantities. Special t}• Resins has forecast selling 
400M pounds of G-Series resins in 1987 growing to 3MM pounds 
($3MM sales, $150M ATOI) by 1990~ 

MONOfUNC'f IONAL POLYMERS 

Using Group Transfer Polymerization we can make acrylic 
polymers with one functional group on each chain and we have 
been doing this routinely when we prepare precursors to 
macromonomers. We are now assisting Specialty Resins in 
defining the market opportunity for these monofunctional 
polymers by makinq internal and external presentations and 
supplying samples to interested parties. We are offering 
hydroxy, carboxy or epoxy terminated polymers. PPD has been 
given epoxy samples to evaluate for end capping of carboxyl 
groups as a route to lower viscosity. Samples have also been 
prepared for Kansai and Norton and in both of these cases we 
believe they want them to make ABA polymers using a polymeric 
diisocyanate as the B-seqment. 

THERMAL PROPERTIES OF GTP PREPARED POLYMERS 

Thermal stabili.ty of acrylic resins is important for 
extrusion processing and heat distortion temperature is an 
important polymer performance characteristic. Indications that 
the GTP process gives an inherently more stable polymer because 
of absence of vinyl unsaturation in the final product led us to 
compare proper.,ties against 10 samples from Mitsubishi Rayon 
corporation, two bead polymers and three competitive domestic 
products. The 300oC thermal stability of GTP-PMMA, Luciteg 147K 
and one MRC sample were equal and significantly better than all 
others. Since we know that a way to improve thermal stability 
is to add a small amount of ethyl acrylate as we do in l47K, 
with a lowering of Tg, we measured heat distortion temperatures. 
The 104oC distortion temperature obtained with GTP-PMMA was in 
the ball park of the three MRC ST-series samples ( 101-lOBoC) 
which are promoted for high heat distortion temperature, and 
these were higher than all other samples. No samples other than 
GTP-PMMA had high values in both properties. Thus, by process 
only we can favorably influence these important thermal 
properties. 
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POLYMER ISOI..ATION FACILITY 

Our project for polymer isolation facility to be located 
at the Marshall Laboratory is in the final stages of approval. 
This project, which is estimated at $1.7MM (C~C) comprises a 5 
sq. ft. LUWA Filmtruder•, coupled with facilities for polymer 
so~ution feed and tor conversion of the isolated product into 
pellets or other appropriate solid forms. This facility is 
intended to provide developmental quantities of a wide variety 
of acrylic polymers, prepared in solution by both conventional 
and by Group Transfer Polymerization processes. Tests at the 
LUWA Development Center have shown its capability to isolate a 
35% solids GTP PMMA polynier in solid form to 3% residual 
volatiles, even though the original solution contained both 
THF and higher boilinq solvents. Depending on the initial 
feed solids level, the type of solvent, and the polymer Tg, 
the unit is capable of providing moderate or very low solvent 
or monomer residuals. It can be operated under pressure or 
vacuum as appropriate to keep the polymer fluid, and to most 
effectively strip residuals. It is also capable of dual pass 
operation so as to provide the lowest possible residuals with 
minimal thermal history. The anticipated isolation capacity 
is lMM lb. per year, but will depend somewhat on the types and 
solids levels of. the solutions processe4. The major 
components of this system are skid mounted, so that, if 
appropriate, it c::an readily be moved to Parlin for routine 
production in the future. · 
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