


Our special-purpose polymers 
make your formulating job easier 
General-~ur~ose Dolvmers reauire extra work a ~ ~ l i c a t i o n s  as co 
bv the form"lator i o  bvercome'their limitations concrete sealers, furnitire finishes and floo; 
a;ld come up with the exact properties and polishes. 
economics needed for a particular application. With each polymer, our on-line data base can 

Our "specials" do that additional work for provide starting formulations to get you into pro- 
you. duction fast. 

Polyvinyl offers the broadest line of special- For more information, call (800) 225-0947 (in 
purpose water-borne and solvent-based sys- MA (617) 658-6600) or write Dept. GR2, 730 
tems, each with the performance you need built Main Street, Wilmington, MA 01887. 
right into the product ~tself. 

These proven acrylic and urethane polymers I ~ c .  
are doing the job r~ght now in such diverse 



Some of the biggest names in the industry advertise in the JCT because they know how 
efktive it is. Our readers are the coatings industry: chemists, formulators and 

technicians who specify the right products needed for today's coatings. 

September October January 
issues will detail the Federation's Annual Meeting and Paint Industries' show-the 
premier event in the industry, and one in which our readers-the members of the 

Federation-are most interested. 

To make effective use of your marketing dollars, call today for details, or write: 

Lorraine Ledford, Advertising Manager 
FSCT 

1 3 1 5 Walnut St. 
Philadelphia. PA 1 9 1 07 

21 5-545-1 so6 

Regwered trademarks o f  NL Chemicals. Arco Chemicals. Daniel Products Co.. 
Monranto Co.. Rohm and Haas Co.. Union Carbide Corp.. Dow Chemical. Carglll Inc.. 

Clba-Celgy Corp.. Du Pont Co.. Sun Chem~cal Corp. and Pflzer Inc. 



Cost 

The CASE for ARCOSOLV" 
solvents keeps getting stronger 
When you need the cost and performance of E-ser~es 
solvents, but want the safety of P-series, it's an open and 
shut case-you want Arcosolv solvents from ARCO Chem- 
ical Company. Why? Because we produce only P-series 
solvents. So, we have to make them right-and in the 
quantities you need, available where you need them. 
That's why we introduced Arcosolv P-series ethers 
in 1981, PM acetate in 1983, DPM acetate in 1984, 
and new PTB ether in 1985. Also, we have increased 
terminal locations, and increased our 
production capacity. 

It's a CASE of putting what you need 
where you need i t . .  . 
Arcosolv P-series ether and acetate production has 
expanded to more than 125 million pounds per year It's 
available from strategically located terminals across the 
country, and from our network of highly-trained distributors, 
ready to put the case for Arcosolv solvents to work for you. Today. 

. . . with the effectiveness you want. 
With solvency power for a wide variety of substances, excellent 
coupling and coalescing ability, and a good range of 
evaporation rates, Arcosolv solvents are the stra~ghtforward 
formulation choice for everything from automotive coatings to 
specialty paints, industrial cleaners to electronic chemicals. 
In many cases Arcosolv solvents have directly replaced 
E-series. And if you need reformulation assistance, 
we're ready to help. 

** < 

Call Toll-Free 1-800-354-1500, 
or wrlte to ARCO Chem~cal Company. 

Arcosolv Solvents. 1500 Market Street 
Ph~ladelph~a. PA 19101. 

ARCO Chemical Company [ j ]  
DIVISIO~ 01 Atlant~cRrcht~eldCompany -- 
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New FSCT Series on doatings Technology- 
Updating an Industry Resource 

Initial monographs in the new Federation Series on Coatings Technology are npw "11 
available: Film Formation. . .Introduction to Polymers and Resins. . .and Radiation Cur- 
ing (soon to be followed by similar Watises on Solvents. . . Autoinotivt Coatings. . . Coil 
Coatings. . .Corrosion. . .and Film Defects)-the forerunners of some 35 booklets cover- 
ing the major areas of coatings technology. 

They supplant the previous monographs, initiated in 1964, which have been amon& the 
most important educational tools offered by the Federation. Over the years they've served 
as the basic text for innumerable coatings courses, and a goodly number of industry 
newcomers have been introduced to the real world of coatings technology via the 
"Federation booklets." 

But the many changes which have taken place since the inception of the original Series 
mandated an update to reflect current theory and practice, hence development of the new 
monographs. 

Like their predecessors, they're auth~red by well-known and knowledgeable industry 
p e r s o ~ d .  And manuscripts are reviewed by members of an Advisory Board whose 
names are familiar to readers of the JCT: Tom Miriinda (Whirlpool); Darlene Brezinski 
(DeSoto); Loren Hill (Monsanto); Joe Koleske (Union Carbide); Hugh Lowrey (Peny & 
Derrick); Stan LeSota (Rohm and Haas); Percy Pierce (PEG); and Joe Vasta (Du Pont). 



About tailoring 
solvent systems in 

hig h-solids coatings. 
And the science of 
watching paint dry. 



Watching paint dry is a science because 
how your coatings dry and cure has a 
great deal to do with performance. 

Because Dow practices this science, 
what we know about the role of glycol 
ether solvents in the film formation and 
adhesion properties of a coating can help 

you in other ways. Like tailoring solvent systems for high- 
solids coatings that lower VOCs and control evaporation 
without sacrificing a highquality finish. 

As you know, loading resin solids can be one way to 
decrease VOC. But as the viscosity increases, application 
becomes a problem. 

With its controlled evaporation profile, DOWANOL* 
PMA glycol ether acetate can be the best basis for design- 
ing a solvent system that achieves the optimum balance 
of VOC, viscosity, application, and surface quality. 

DOWANOL P-series glycol ethers and acetates help you 
call an end to many different reformulation challenges. For 
more information, call Dow at 1 -800-258-CHEM, ext. 12. 

DOW CHEMICAL U.S.A. 
An Operating Unit of The Dow Chemical Company 

'Trademark of The Oow Chemlcal Company 



CORRELATION OF RESULTS FROM 'COLOR-MATCH- 
ING APTITUDE TEST' SCORES-Birmingham Paint, 
Varnish and Lacquer Club 

Journal of Coatings Technology, 58, No. 739, 41 (Aug. 1986) 

Data from tests performed by several organizations using 
the 1978 version of the Color-matching Aptitude Test Set 
were collated and compared with similarly collected data 
for the 1964 version of the test. Small but significant differ- 
ences in the mean individual color row scores were noted 
between the versions, although the total scores in each 
case gave a normal Gaussian distribution. This enables a 
revised interpretation of scores to be drawn up for the 1978 
test version. An age-dependence for mean scores was 
also observed, with the best mean scores being achieved 
by examinees in the 25-29 age group. 

POLYESTER RESIN SYNTHESIS TECHNIQUES FOR 
ACHIEVING LOWER VOC AND IMPROVED COATING 
PERFORMANCE-J.D. Hood, et al. 

Journal of Coatings Technology, 58, No. 739, 49 (Aug. 1986) 

For the past several years, the coatings industry has faced 
the challenge of increased regulation of solvent emissions. 
Lowering the molecular weight of the polyester resin ap- 
pears to be a feasible approach to higher-solids coatings. 
However, studies have shown there is an optimum point in 
lowering the molecular weight below which the VOC of the 
enamel actually Increases. Typically, one-stage resin 
cooks are employed, leading to high levels of unreacted 
monomers and oliaomers which are volatilized durina VOC 
determinations. ~ i e c t i v e l ~  staging the addition of the-polyol 
to minimize the formation of unwanted ~roducts is an im~or -  
tant key to quality systems for higher-solids enamels with 
good physical properties. 

INFLUENCE OF THE DESIGN OF INSTRUMENTS ON 
THE ACCURACY OF COLOR-DIFFERENCE AND 
COLOR-MATCHING CALCULATIONS-H. Schmelzer 

Journal of Coatings Technology, 58, No. 739, 53 (Aug. 1986) 

In color-difference calculations for samples with extremely 
high metamerism (uncommon in practice), an influence of 
the band width of the instrument or the number of measure- 
ment points is noticeable. In color-matching calculations 
for samples with steep reflectance factor curves, the error 
caused by the instrument design can be up to four CIELAB 
units between the sample and its calculated match. For 
common samples, the deviations caused by laboratory 
work (sample preparation) or other factors, such as by 
pigment flocculation, are greater. If one calculates the col- 
or strength of a pigment from K value at reflectance mini- 
mum, the results can be affected by the band width of the 
monochromator. 

HIDING POWER AND THE COST-EFFECTIVENESS OF 
TITANIUM DIOXIDE-F.B. Stieg 

Journal of Coatings Technology, 58. No. 739, 61 (Aug. 1986) 

The cost-effectiveness of titanium dioxide as a producer of 
white hiding power and tinctorial strength has been a ne- 
glected variable in paint formulation. The hiding power of 
any existing paint formulation can be developed at mini- 
mum total raw-material cost by one, and only one, combi- 
nation of titanium dioxide content and total solids volume- 
and this optimum combination may call for the use of more 
titanium dioxide rather than less. Formulation variables, 
hiding power, and raw-material costs are interrelated in 
such a way that relatively simple mathematics may be used 
to identify the combination yielding maximum cost-effec- 
tiveness for simple paint systems. Since this has not been 
done in the past, every existing product line offers opportu- 
nities for significant cost savings. 

Journal of Coatings Technology 





AN INFRARED /A 

SPECTROSCOPY 

ATLAS 

for the Coatings Industry 

896 Pages- Over 1,400 Spectra- Over 1,500 References 

This revised and expanded 896-page book (by the Chicago Society for Coatings Technology, 
1980) contains a compilation of 1433 spectra, fully indexed, of materials commonly used in the 
coatings industry. Spectra of many recently marketed materials are included, as well as exam- 
ples of Fourier transform infrared spectra. 

The text consists of nine fundamental and comprehensive chapters including theory, qualitative 
and quantitative analysis, instrumentation, IR instrumentation accessories, and sample prepara- 
tion. A chapter concerning applications contains a comprehensive text which should be inval- 
uable to anyone practicing infrared spectroscopy. 

A fully indexed literature survey contains over 1500 references and represents the most 
complete bibliography published in this type of text. It is organized into sections, such as theory, 
reviews, instrumentation, experimental techniques, compilation of spectra, and pigment applica- 
tions, and each section is in chronological order. 

8'/2 x 11 in., case-bound. ISBN 0-934010-00-5 

17 $ 75.00-Federation Member 
$1 00.00-Non-Member 

PLEASE MAKE ALL CHECKS PAYABLE IN U.S. FUNDS 
Federation of Societies for Coatings Technology 131 5 Walnut Street, Philadelphia, PA 191 07 

Pennsylvania residents please add 6% gales tax 

AVAILABLE IN THE U.X. FROM: 
Birmingham Paint, Varnish and Lacquer Club 

C/O Mr. Ray Tennant, Carrs Paints Limited, Westminster Works, Alvechurch Rd. 
Birmingham 831 3PG, England 



Deryk Pawsey, of PNW, and James Geiger, of Southern, 
Are Nominated to Federation Officer Positions for 1986-87 

Deryk R. Pawsey. British Columbia 
Area Managcr of Rohm and Haas Canada 
Inc.. Vancouver. B.C.. has bcen nomi- 
nated for the position of President-Elect of 
the Federation of Societies for Coatings 
Technology. Mr. Pawsey, currently Trca- 
surer of the Federation and a member of thc 
Erecutive Committcc for live ycars, also 
serves on the Financc. Professional Devcl- 
opmcnt, and Heckcl Award Committees. 
The 1984 recipient of the Fedcration's 
George Baugh Hcckcl Award. he was a 
SIX-term Chairman of the Paint Industries' 
Show Committcc. was also active on the 
Federation's Technical Information Sys- 
tems. Specifications, Corrosion. and By- 
Laws Committees, and the Editorial Rc- 
hiew Board of the JOIIRNAI. 01: C o ~ r ~ ~ c i s  
TFSHUOI.OC~Y. In addition, he is a Trustcc 
of the Coatings Industry Education Fund. 
Mr. Pawscy is a Past-President of the Pa- 
c~fic Northwest Socicty and servcd as Soci- 
ety Representative to the Fcdcration's 
Board of Directors for live ycars. He re- 
ceived the Socicty's Outstanding Service 
Award in 1985. Educ;lted in England. Mr. 
Pawsey has been with Rohtn and Haas for 
the past 13 years. 

D.R. Pawsey J.E. Geiger 

Nominated for the position of Treasurer 
is James E. Gcigcr, founder ;lnd President 
of Sun Coatings. Inc.. Largo. FL. Mr. Gci- 
eer is Chairman of the Feder;~tion's 19x6 
Annual Meeting Host Committcc and is ;I 

member of the Board of Directors. In addi- 
tion. he has servcd on the Fedcration's 
Educational, Financc, and Profcssion;ll 
Development Committees. A Past-Prcsi- 
dent of the Southern Socicty. hc has 
chaired the Socicty's Financc and Notni- 
nating Committecs. Mr. Gcigcr is a grad- 
uate of Northern Illinois Univcrsity and has 

been in the coatings industry for 28 years. 
He founded Sun Coatings in 1971. 

The current President-Elect. Carlos E. 
Dorris, of Jones-Blair Co.. Dallas, TX. 
will assume the Presidency at the close of 
the 1986 Annual Meeting, November 7. in 
Atlanta, GA. 

The Nominating Committcc also submit- 
ted the names of the candidates for Board 
of Directors and Executive Committce 
positions. 

K.F. Weitz T.F. Johnson 

Executive Committee 
Socicq Reprc,s~ntcrtivcz to tkc, E.rc,c~ctivc, 

Committc~e(T11rc~i~-yeerr term): 
Kurt F. Wcitz, Product Managcr for Ex- 

tender and Filler Pigments at Indusmin. 
Div. of Falconbridge, Toronto. Ont.. Can- 
ada. Mr. Wcitz served on thc Federation's 
Roon Awards Committcc for six ycars and 
was active on the Finance Committce. A 
Past-President of thc Toronto Socicty, hc 
also served as Socicty Representative for 
four ycars. Mr. Wcitz is a graduate of the 
Univcrsity of Toronto and has bcen cm- 
ployed with lndusmin for 18 ycars. 

Board of Directors 
Botrrd of Direc.tors ox Post-Pre.\i(I~nt 

M e m b e r - ( T w - y ~ o r  term): 
Terry1 F. Johnson. Past-President of thc 

Federation (1983-84) and the Kansas City 
Socicty. Mr. Johnson is Chairman of the 
FSCT Liaison Committee and a member of 
the Financc and Professional Dcvclopmcnt 
Committees. A former Trustcc of the Paint 
Research Institute, he has servcd as Chair- 
man of both the Finance and Nominating 
Committecs. Mr. Johnson is ;I graduate of 

the University of Missouri and has been 
employed with Cook Paint and Varnish 
Co., Kansas City, MO, since 1947. His 
current position is Manager of Quality As- 
surance. 

Bocrrd of Directors os  Members-or- 
Lorge-(Two-yeor term): 

Lloyd L. Haanstra, Past-President of the 
Los Angeles Society. Mr. Haanstra is the 
current Chairman of the A.F. VosslAmeri- 
con Point & Cootitrgs Journcrl Annual 
Meeting Awards Committcc and a member 
of the Finance Committee. In addition. he 
has been active on the FSCT Paint Show 
and Membership Committees. The 1985 
recipient of the Los Angclcs Socicty's Out- 
standing Service Award. Mr. Haanstra 
chairs the Society's Environmental and 
Awards Committees. Educated in Europe, 
he has been in the coatings industry for 31 
years and holds the post of Technical Di- 
rector at Guardsman Chemicals, Inc., 
South Gate. CA. 

L.L. Haanstra R.R. Brown 

Ronald R. Brown, Technical Service 
Group Manager-Coatings, with Unocal 
Chetnical Div., Charlotte, NC. He is the 
current President of the Southern Society, 
and also serves on the Federation's 1986 
Annual Meeting Host Committcc. A grad- 
uate of Georgia Southern College. Mr. 
Brown has been associated with the coat- 
ings industry for 25 years, and serves on 
the Industry Advisory Committce at the 
University of Missouri-Rolla and Eastern 
Michigan University. 

Elections will take place during the 
Board of Directors meeting on November 
4, in Atlanta. 
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Portion of the 162 attendees at the Coatings Opening Session 

Four-Day Symposium on Automotive Color Control, 
Co-Sponsored by FSCT, Attracts Over 450 Registrants 

A total of 454 registrants took part in the 
Symposium on Automotive Color Control 
(SACC), held June 3-6 at the Michigan 
Inn, Southfield, MI, under the sponsorship 
of the Federation, Detroit Colour Council, 
and the Manufacturers Council on Color 
and Appearance. 

Interest was high throughout as attend- 
ees (which included representatives from 
Canada, Sweden, and West Germany) 
crowded the lecture halls and workshops to 
learn about the new SAE Recommcndcd 
Practice J 1545 for determining color match 
acceptability o f  automotive cornponcnts. 

Recently announced by thc Society of 
Automotive Engineers, "31545" is the 
culmination of  work carried out by an 
industry-wide committee formed by the 
Detroit Colour Council. The Recommcnd- 

ed Practice specilies the proccdurcs, instru- 
ments. and documentary standards to be 
used for color diffcrcncc mc;lsurcmcnt of 
colored parts and materials supplied for the 
manufacture of highway vehicles. 

It is expected that "51545" will he 
widely adopted and wil l  be useful for Stn- 
tistical Process Control. 

The Symposium combined general scs- 
sions and workshops with "hands-on" 
equipment demonstrations. Programming 
was specifically directed to coatings. soft 
trim (textiles). and plastics, with each ad- 
dressed in separate, two-day overlapping 
segments (Coatings. Junc 3-4: Soft 'Trim. 
Junc 4-5; and Plastics. June 5-6). 

Robert Feiscl (Akzo Coatings America. 
Inc.), President of the Detroit Society (hr 
Coatings Technology, took part in the 

Opening Scs\ion of the Coatings scgmcnt. 
and delivered welcoming rcmarks on bs- 
half of the Society r~nd thc Federation. 

. . I he for~iiat was the sarnc for cach \eg- 
mcnt, but the presentations focuscd on dif- 
fercnt areas to rcllcct the particular interest 
of each group. 

A threc-hour introductory sc\sion wa\ 
devotcd to color tliffcrcncc ~iicasurcment. 
with a complctc cxplan;~tion of  "J 15-45'. 
and itb iniplcmentation. 

Lectures then followed on spccilic is- 
sues: Rcfcrcnce St;~nd;~rds for Color Co~i- 
trol: Effect of Mctarncrism and Alternative 
Illurninant and St;~ntlard Obscrver; and the 
Statistics of Mci~suring. 

Additionally. the Coatings segment in- 
cluded a lccturc on Multi-Angle Mcasure- 
mcnt of Metallic Colors. 

Thc lccturcs wcre prcscntcd by n~cmber\ 
o f  the DCCiSAE Color Mcnsurcmcnt 
Co~nmittce which dcvclopcd "J 1545." 

At the workshops. rcgistrr~nts had the 
opportunity to Iiieasurc provided samplcs 
and dctcrminc correlation of  the varlou+ 
instruments for niet;~nieric and non-mcta- 
nieric samples. 

Participating workshop exhibitors here: 
Applied Color Systems. Inc.; DlANO Col- 
or Group. Miltc~n Roy Co.: Byk-Chcni~c 
USA, Inc.; Hunter Associate$ Laborntory: 
Mnchctli I l iv. .  Kollrnorgcn Corp.: Minolta 
Co.; Pacilic Scientilic Co.. GardnerlNco- 
tcc Div.: and Collaborative 'Scsting Scr- 
viccs. 

. ~ 1 hc closinp session included a nancl dir- 
Among the Symposium speakers were Robert T. Marcus (Macbeth Div., Kollmorgen cu"iOn On ilnplcm~nt;ltion Of "J15-15" 
Corp.), Richard Harold (Hunter Associates Laboratory), and Rolf Kuehni (Mobay and sulnliiary of the workshop vi\ual- 

Chemical Corp.) i~istru~iicntal correlation study. 

14 Journal of Coatings Technology 



General Chairman James E. Grady (CIBA-GEIGY Corp.) and Program Chairman Wil- 
liam V. Longley (Ford Motor Co.) flank Richard Schreiber (United Paint & Chemical 

Corp.), President-Elect of Detroit Society 

Head table guests at the Coatings Opening Session were Detroit Society President 
Robert Feisel (Akzo Coatings America, Inc.), Detroit Colour Council President Jack 
Westerbeek (Matteson-Ridolfi, Inc.), and Ralph Stanziola (Industrial Color Technol- 

ogy), who delivered the featured lecture on color difference measurement 

Workshop equipment displays gave registrants opportunity for "hands-on" demon- 
strations of instruments used with the new Recommended Practice J1545 for deter- 

mining color match acceptability of automotive components 
Workshop Chairman Charles Leete 
(Collaborative Testing Services, Inc.) 
discusses the visual-~nstrumental cor- 
relation studies at the closing imple- 

mentation session 

Vol. 58, No. 739, August 1986 
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Josad Consultants, Inc. Gulf Paint & Chemical Co. 
92-30 56th Ave. P.O. Box 188 
Elmhurst, NY 11 373 Gulfport, MS 39501 

MENTIS CARRERE EUGENE HOLDA 
325 Blanchard Ave. Sull~van Chem. Ctgs. 
Santa Paula, CA 93060 410 N. Hart St. 

Chlcago, lL 60622 
JOSEPH CATALDO 
501-12 190th St. 
Flushing, NY 11365 

ROBERT E. HOWSE 
172 Ravenhurst Rd. 
Harborne 

MIKE CATENA Blrmlngham B17 9HS 
Chemex Chem. & Ctgs. Co. England 
P.0 Box 5072 
Tampa, FL 33675 

CARL C. HOWSON 

KENNETH G. COOKE 16 Heather C~rcle 

287 Lvndon Rd. Port Angeles, CA 98362 

~ollh;ll 
West Midlands RICHARD 0, INNES 
England O.G. lnnes Corp 

10 E. 40th St. 
JOSEPH A. CORDERO New York, NY 10016 
9320 La Relna Ave. 
Downey, CA 90204 A.L. JORDAN 

C/O Jordan Palnt Mfg. Co. 
CARL L. ENGELHARDT 7250 Franklin St. 
3748 Shady Bluff Dr. Forest Park, IL 60130 
Largo, FL 33540 

LEWIS P. LARSON 
KENNETH A. EARHART 68 13th Ave. 
2321 Tllghman St. Columbus, OH 43201 
Allentown, PA 18104 

CHARLES H. LEVINE 
HARRY FEINBERG 61 Beaumont St. 
Duron, Inc. Brooklyn, NY 11235 
10406 Tucker St. 
Beltsville, MD 20705 SIDNEY B. LEVINSON 

BERNARD FREIDLAND 20-B John Adams Court 

Seaside Paint & Lacquer Co. Cranbuty, NJ 085 12 

P.O. Box 2809 
Long Beach, CA 90801 

MRS. ALMA GOOEL 
Standard Detrolt Paint Co. 
8255 Lyndon 
Detrolt, MI 48238 

LOUIE E. LUDWIG 
12106 Fern Lane 
Bowle, MD 20715 

EDWIN H. MARBERG 
1482 Peacock Blvd. 
Oceanside. CA 92056 

BERT GOOEL 
Standard Detroit Paint Co. ROBERT W. MATLACK 
8255 Lyndon 443 Crescent Ave. 
Detroit, MI 48238 Moorestown, NJ 08057 

\ 

CLARENCE J. MEYERS 
John K. Bice Co. 
14 18 Wabasso Way 
Glendale, CA 9 1208 

LOREN B. ODELL 
416 Crestwood Dr. 
Houston, TX 77007 

CHARLES OPPERMANN 
9848 S. Damen Ave. 
Chicago, IL 60643 

LLOYD A. OWN 
1387 Hill Dr. 
Largo, FL 33540 

EDMUND PETERSON 
Peterson Paint Co. 
P.O. Box 311 
Pueblo, CO 8 1002 

CARLTON H. ROSE 
One Sunset Rd. 
Mountain Lakes, NJ 07046 

WILLIAM ROSE 
3360 Mathieson Dr., N.E. 
Atlanta, GA 30305 

CARROLL M. SCHOLLE 
6530 N. Greenview Ave. 
Chicago, IL 60626 

ELIAS SINGER 
Troy Chemical Corp. 
One Avenue L 
Newark. NJ 07105 

HERMAN I.  SINGER 
300 Winston Dr. 
Cliffside Park, NJ 07010 

G.O. STEPHENSON 
2241 Palestra #I4  
St. Louis, MO 63146 

JOHN G. ULREICH 
1033 Ohio St. 
Glenwood, IL 60425 

EDWARD WANDERMAN 
8901 Shore Rd. 
Brooklyn, NY 11209 
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The first primer pigment combining 
the price of ordinary zinc phosphate 
and the high performance df 
chromate pigments. 

Excellent performance on 
untreated aluminum, cold rolled and 
galvanized steel for cars, trucks, 
buses, and heavy equipment. 

HEUBACH INC. 
HEUBACH AVENUE 

NEWARK, NEW JERSEY 071 14 

FOR SAMPLES, TECHNICAL DATA, AND A 24 x 28" POSTER, PLEASE CALL: 
1-100-HEUBACH 



Committee Rctiiities 

ENVIRONMENTAL CONTROL 

Revision of the Stayed Provisions of the Premanufacture Notice Rule 
Under Section 5 of the Toxic Substances Control Act 

Summary of Action 
This rule revises the four stayed provi- 

sions and other provisions o f  the prcmanu- 
facture notice (PMN) rulc issued in Section 
5 o f  thc Toxic Substances Control Act 
(TSCA). 

Background 
Under Sect~on 5 of  TSCA, any person 

who intends l o  nlanuhcturc or import a 
new chctnical suhstance f i r  commercial 
purposes must notify EPA 90 days hefore 
manuPacture or import hegins. 

EPA issued the tinal PMN rule and no- 
tice limn on May 13. 19x3. I t  covers the 
scope and applicability o f  Scction 5 rc- 
quirements, the general procedures Ibr sub- 
mitting notices, infornution requirements. 
and EPA's procedures Ibr processing infor- 
mation contained in the notices. 

In September, 1983. EPA stayed the ef- 
fective date o f  the exemption for research 
and develonment (R&D): the definition o f  
"possession or control." and the rcquirc- 
ment for data on related chemicals, and 
clarified other provisions o f  the PMN rulc. 

I n  December, 1984. EPA proposed revi- 
sions to these stayed provisions. 

Description of Action 
Small quantities o f  chemical substances 

manufactured solely for R&D are exempt 
from the PMN requirements i f  the manu- 
facturer or importer notities persons en- 
gaged in R&D of  health risks associated 
with the substance, and evaluates certain 
information i n  its possession or control. or 
i f  the R&D is conducted in the laboratory. 
and uses prudent laboratory practicca to 
control exposure. I f  the substance is dis- 
tributed to other persons, the manufacturer 
or importer must provide written notice o f  
the requirement that the suhstance be used 
only for R&D. and o f  any health risks 
atsociated with the suhstance. EPA gener- 
ally prohibits the sale or commercial use o f  
R&D substances and mixtures for non- 
R&D uses. I t  does. however. permit the 
sale o f  chemical substances containing 
R&D substances as impurities and articles 
incorporating R&D substances, i f  these 
products were produced in the course o f  
legitimate R&D. I t  also permits disposal o f  
R&D substances, and certain commercial 
methods of recycling o f  residual R&D sub- 
stances, after R&D is complete. 

Manufacturers and importers must retain 
certain records documenting compliance 
with the R&D exemption. There is a re- 
quirement to keep more detailed records i f  
the substance is produced in quantities 
greater than 100 kilograms. 

There is no requirement that PMNs in- 
clude data on chemical suhrtanccs and 
mixtures related in the course o f  manufac- 
ture to the new chcrnic;~l suhstance which 
is the focus o f  the PMN. 

The definition o f  "possession or con- 
trol" includes data in thc tiles o f  compan- 
ies associated with the suhmitter company 
and agents o f  the PMN submitter. Only 
files o f  employees associ;~ted with the 

R&D, test marketing, production, or com- 
mercial marketing o f  the substance fall 
within the definition. 

The revisions clarify the "export only" 
provisions o f  the rule, and the timing of 
the notification o f  commencement o f  man- 
ufacture. 

Impact 
Generally. the revi\ions to the PMN rule 

wi l l  impose ncgligihlc costs and burdens 
on industry over thosc alreatly identitied in 
the tinal PMN rulc. Certain recordkccpinp 
requirelnents wi l l  i~np(~se sotne increment- 
;tI costs o f  $1 .357.000 annually. 

Joyce S. St. Clair. 
CIt(~ir t~!~tr~ 

Coping with Government Regulations 

by Joyce S. St. Clair* 
Chairman, FSCT Environmental Committee 

Tltc~ji~llowirt,q /~rc'.\c,rtttrtiorr wo.r ,qi~,rrt to 
the, ASTM D-I Suhc.ortttntitc~r (111 Poitit oricl 
Rc,lutc,cl Mtrrorictls dro.irt,y //toit- t i t~~~~/ir t ,y i t t  

Lou is r~ i l l~~,  KY.  on Jtirto 17. IYX6. 

Many o f  us in the paint and coatings 
industry, either directly or indirectly, nlust 
cope effectively with the myriad o f  pro- 
posed or final regulations forced upon our 
industry by Federal. state. or local govcrn- 
mental entities. The potential or real i ~ n -  
pact on' the paint and coatings husincss 
becomes more apparent each pah ing 
week. 

The following arc my auggestlons on 
developing a "coping mechanism" to el' 
fectively handle these Ibreboding regula- 
tions: 

( I )  Be informed on what is happening in 
your area. your state. your part o f  the 
country. Read environmental articles when 
they appear in your regular reading list o f  
technical journals. as well as general indus- 
try periodicals. As you read an article 
about a "coming" regulation. ask yourself 
how this information wi l l  impact your 
company, or how wi l l  it impact one o f  your 

al'<>rlcr I';$lnl C o .  C<uImg\ !)I! . 1 ' 0  INOX 143V. 41M S 
IIthSI.. loa~\~~lle. K Y  4II?III 

customer\. Renlemher that your customer 
wi l l  turf1 1(1 you li jr inli)rnmet~on and input 
and you should he prepared to answer hi\ 
questions. 

( 2 )  Begin a networking system with your 
peers in other paint companlcs. In the enbi- 
ronmcntal arena. the "competittve edfc" 
prohahly docs not apply. Regulating agen- 
cies are not selective about whose toes they 
step on. In terms o f  ha~ardou\ waste. air 
and water regulation.;, as well as product 
liability. development o f  adequate MSDS. 
and the "RIGHT TO KNOW." we are all 
in similar, i f  not the same. boats. 

( 3 )  Volunteer to work with your local 
Federation or Association Environmental 
Committees. I f  you absolutely cannot do 
that. show up regularly Ihr FSCTor NPCA 
mcctings and ask questions about what is 
happening. Give input with your own idea\ 
and concerns. 

(4) In terms o f  product liability and de- 
veloping MSDS li)r your products, read the 
available toxicological information from 
your raw ~naterial suppliers. I f  you do not 
understand sections. or cven the entire doc- 
ument. call your raw material supplier rep- 
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NOW, THE WOLF 
IS AT YOUR DOOR. I 

Wolfkurm reactive curing agents 
expanding NL's resins capabilities. 
After 20 years of leadership in the European 
market, the Wolf is now at your door. WOLFKUR. 
Manufactured domestically by NL Chemicals 
to help you produce tough cross-linked coat- 
ings that provide outstanding protection and 
adhesion, WOLFKUR. Expanding the resin 
capabilities of NL. WOLFKUR. Highly reactive 
but with low toxicity and low viscosity. NL offers 
a wide range of WOLFKUR reactive polyamide 
and amidoamine curing agents, For more infor- 
mation clip the coupon or call (609) 443-2500. 



Government and Industry 

SRM Corporation Formed to Offer Superfund Aid 
To provide assistance to those paint in- 

dustry companies facing liability for haz- 
ardous waste cleanups under Superfund, 
Superfund Response Management, Inc. 
has been created. Headed by Timothy L. 
Harker, Esq., the newly formed corpora- 
tion has been endorsed by the Executive 
Committee of the National Paint and Coat- 
ings Association, Washington, D.C., to 
assist its member companies. 

According to Mr. Harker, SRM can pro- 
vide paint companies with technical, legal 
and scientific ammunition that will help 
them limit their liability through more effi- 
cient negotiations with the Environmental 
Protection Agency, and reduce their costs 
by limiting the time and transaction costs 
involved in Superfund settlements. 

Mr. Harker is a former Associate Gen- 
eral Counsel for the Environmental Pro- 
tection Agency. Over the past six years, be 
has acted as outside counsel to NPCA on 
several environmental issues and has rep- 
resented a number of NPCA members in 
Superfund cases. 

Companies that have contributed waste 
to the same site can form coalitions with 
SRM's help, and thus work more construc- 
tively to shape the outcome of negotia- 
tions, Mr. Harker explained. Transaction 
costs could also be limited, he added, be- 
cause attorneys would not have to spend 
time identifying and screening needed 
technical experts. 

Characterizing SRM's potential role as 
"turnkey management of Superfund prob- 

technology, risk assessment. and EPA with staff assistance and participation on its 
cleanup criteria, as well as legal counsel. policy advisory board. 
Companies can take advantage of whatever For more information on Superfund Re- 
services they need and he billed accordingly. sponse Management. contact Tim Harker. 

Although SRM has been established as Superfund Response Management. Inc., 
an entity separate from NPCA, the associ- 2021 K Street. N.W.. Suite 310, Washing- 
ation is supporting the new organization ton, D.C. 20006. 

McWhorter, Witco Report 
Industry Safety Records Set 

Recently. McWhorter, Inc., Carpcntcrs- 
ville, IL, and Witco Corp.. headquartcrcd 
in New York City, celebrated ncw safcty 
records for their respective production and 
processing facilities. 

McWhortcr, a subsidiary of Valspar 
Corp., completed 10 years. or 1.56 million 
man-hours, without a lost time accidcnt. 
President Wally Meyer said. "While our 
safety record is not unique in the industry. 
we believe that our degree of employcc 
participation is truly commcndahlc." 

Joining in the celebration wcrc local of- 
ficials, and representativcs and federal and 
state government safety organizations. 

Meanwhile, Witco Corp. reportcd a 20% 
decrease in lost time injuries in 1985 in thc 
company's 80 plant, office and laboratory 
locations. The improved safety record was 
attributed to the increased visibility of top 

management. enforcement of safcty rules 
and procedurcs, managcmcnt commitment. 
and the dcvclopmcnt of writtcn accidcnt 
prcvention plans. 

Glidden to Construct 
New Powder Coating Plant 

Glidden Coatings & Resins has an- 
nounced thc conhtruction of a state-of-the- 
art plant to manufacture thermosetting 
powder coatings for original equipment 
manufacturers. 

The plant will be built on the site of 
Glidden's liquid coatings and resins manu- 
facturing complex in Huron. OH. and will 
include spacc for future growth in produc- 
tion lincs. Complction of the plant is set for 
May 1987. 

lems," - ~ r .  ~ a r k e r  noted ihat the' new 
corporation will be able to provide exper- Coping with Government Regulations (from page 18) 
tise in such areas as geology, groundwater resentative. It is part of their business to the very real possibility of jail terms, and 
hydrology' civil engineering' incineration know the answers, or at least point you in being made an "example of" in your local 

the direction of someone who does. newsoa~ers. 

Du Pont Co. Forms 
New Automotive Unit 

In a move designed to better serve the 
worldwide automotive industry, theDu Pont 
Company has restructured its resources to 
form anew industrial department, the Auto- 
motive Products Department. This new unit 
will combine thecompany'sautomotive ma- 
terials businesses that account for $2 billion 
in annual sales. 

Headquartered at Du Pont's Corporate 
Automotive Development Center in Troy, 
MI, the department will be headed by 
John P. McAndrews, Group Vice-Presi- 
dent. Mr. McAndrews, who formerly 
headed the Finishes and Fabricated Prod- 
ucts Dept., will relocate to Detroit. 

(5) If you do not understand a particular 
regulation which may impact your busi- 
ness, call the nearest regulating agency to 
your locale. I fully realize that this sugges- 
tion is rather easy to say and almost impos- 
sible to do. Speaking from experience, I 
have been amazed at the level of bureau- 
cratic cooperation and help I have received 
when I FIRST say "I NEED YOUR 
HELP." Perhaps these agencies have not 
heard that comment before, but it has 
worked for me and I recommend trying this 
approach. 

(6) Do not be lulled into complacency by 
thinking "my company is too small" or 
"the regulations are too big." This atti- 
tude, coupled with "they'll never find me" 
can lead to more problems than you could 
dream of-large fines for noncompliance, 

a .  

In my opinion, if we (the paint and coat- 
ings industry) do not speak up AND out for 
ourselves, one of two things is likely to 
happen: ( I )  Our silence on the environmen- 
tal issues surrounding us could be deemed 
to be silent agreement with whatever is 
being discussed or (2) Somebody else may 
decide to speak for us and we just might 
not like what they say. By that time, any 
rebuttal we might have would probably be 
too late-r too little. 

Hence, despite the time and effort need- 
ed, it is much easier to take the lead than to 
be led. Remember that what is happening 
in another part of the country in our indus- 
try could be "playing in your local theatre 
soon." The key to coping effectively with 
governmental regulations is four-fold: Be 
Interested, Be Informed, Be Involved, Be 
Committed to OUR industry. 
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FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY 

- 
Housina and Advance u 

Registration Forms 
: Georgia World Congress Center . Atlanta, Georgia 

November 5,6,7,1986 



No. on 
Map Hotel Singles Doubles Suites 

1. Marriott Marquis2 8819811 08 10811 1811 28 $275 & up 
(FSCT Headquarters) 150 Concierge 170 Concierge 

2. Hilton & Towers3 8219211 02 10211 1211 22 250 8 up 
135 Towers 155 Towers 

3. Marriott Downtown 79 90 225 & up 

4. Holiday Inn 68 68 - 
- 

5. Hyatt Regency 8219211 02 10411 0811 16 225 & up 

6. Omni International 8819811 08 10811 1811 28 250 & up 

7. Ritz Carlton 9911 09 11 911 29 350 & up 

8. Westin Peachtree Plaza 8019011 00 9011 0011 10 250 & up 

(1) All room rates are subject to an 8% City and Occupancy Tax. 
(2) Requests for accommodations at the Marriott Marquis will be limited to six rooms per company. A parlor counts as one room. 
(3) Rese~ati0nS for the Atlanta Hilton will be accepted for arrival beginning Wednesday, November 5, only. 
Note: Most hotels require deposits. Please read your confirmation carefully. If a deposit is required, please mail directly lo the hotel 



ECT 1986 4FdNUbl. MEETING AND PAlFJT' IMDIJSTRIES' SHOW 

MAIL FSCT Housing Bureau 

Atlanta, GA 30043 

Please indicate below the type of accommodations requested and choice of hotels. All reservations will be 
processed by the Housing Bureau of the Atlanta Convention & Visitors Bureau. Hotel assignments will be made in 
accordance with prevailing availability. The confirmation of your reservation will come to you directly from the hotel 
to which you have been assigned. Changes and cancellations-prior to October %must be submitted in writing to 
he Housing Bureau at the above address. After October 5, please direct all inquiries to the hotel (phone numbers in 
his brochure). 

All reservations will be held until 6:00 p.m. and none can be guaranteed after October 5. 

hlAl\lL:.S Or ROOM OCCUPANTS AND DATFS OF ARnlVAL DEPARrURE 
Type of Dates 
Room Name Arrive Depart 

TYPE ., L * '  4 / - 
Slngle (1 person) 

Double (2 persons) 
Twln (2 persons) 

Sulte (parlor and 1 bedroom) 

Su~te (parlor and 2 bedrooms) 

Please Type Addlt~onal Rese~atlonS on a Separate Sheet and Attach to Thls Form 

SEND CONFIRMATION FOR A t  L RESERVATIONS TO. 

Name Telephone 

: 11 11 

Company 

R 4 1  l lJ~.lAU1;5117 119 

city State or Province 

Country Mailing Code 

Name of Credit Card and # Exp. Date Signature 

Note: Requests for accommodations at the Marriott Marquis will be limited to six rooms per company. A parlor 
counts as one room. Reservations for the Atlanta Hilton will be accepted for arrival beginning Wednesday, 
November 5, only. 



FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY 
1986 ANNUAL MEETING AND PAINT INDUSTRIES' SHOW 

GEORGIA WORLD CONGRESS CENTER, ATLANTA, GEORGIA 
WEDNESDAY, THURSDAY, AND FRIDAY, NOVEMBER 5,6,7  

The Combined Annual Meeting and Paint Industries' 
Show Is a Major Educational Activity of the Feder- 
ation. This Significant Coatings Manufacturing Indus- 
try Event Consists of Three Days of Technical Pro-. 
gram Sessions and Exhibits, Running Concurrently. 

The outstanding papers being readied for presentation 
at the Annual Meeting will be centered about this 
year's theme-"Compliance and Quality: Recognizing 
the Opportunities." 

The theme focuses upon emerging technologies (such 
as water-based, high-solids, and powder coatings) 
which are helping the industry meet regulatory require- 
ments. Increased awareness and understanding of 
potential physiological and toxicological effects of coat- 
ings and their raw materials have spurred develop- 
ment of these technologies, which are also responding 
to increased expectations of quality products, pro- 
cesses, methods, and attitudes. 

Speakers will come from throughout the world of coat- 
ings science. 

The Paint Industries' Show-biggest and best of its 
kind in the world-is an international show featuring 
attractive exhibitor displays devoted to a wide variety 
of raw materials, production equipment, containers, 
laboratory apparatus and testing devices, and services 
furnished to the paint and coatings manufacturing 
industry. 

Key personnel from coatings manufacturers in the 
U.S., Canada, and several other countries attend an- 
nually. The Paint Show gives them the opportunity to 
learn of the latest developments in the industry and to 
discuss them with the top technical/sales staffs of the 
exhibitors.. .of which there will be more than 225 this 
year. 

Show hours will be: Wednesday-ll:30-330; Thurs- 
day-9:OO-5:30; and Friday-9:OO-3:OO. 

Eight hotels in downtown Atlanta have reserved blocks 
of rooms for the Federation. A map showing the loca- 
tion of the hotels and a schedule of rates are included 
in this brochure. All room rates are subject to an 8% 
City and Occupancy Tax. 

All reservations will be processed by the FSCT Hous- 
ing Bureau, 233 Peachtree St. NE, Suite 2000, Atlanta, 
GA 30043. 

Confirmations of reservations will come to you directly 
from the hotel to which you have been assigned. 
Changes and cancellations-prior to October &must 
be submitted in writing to the Housing Bureau at the 
above address. 

After October 5, please direct all inquiries regarding 
reservations directly to the hotel, the phone numbers of 
which are (Area Code 404): 
Marriott Marquis 521 -0000 Atlanta Marriott 659-6500 
Atlanta Hilton 659-2000 Holiday Inn 659-2727 
Hyatt Regency 577-1 234 Ornni International 659-0000 
Westin Peachtree 659-1400 Ritz-Carlton 659-0400 

Requests for accommodations at the Marriott Marquis 
will be limited to six rooms per company. A parlor 
counts as one room. 

Reservations for the Atlanta Hilton will be accepted for 
arrival beginning Wednesday, November 5, only. Any 
reservations requesting the Hilton prior to Wednesday 
will be assigned to another hotel. 

Most hotels require deposits. Please read your confir- 
mation carefully. If a deposit is required, mail it directly 
to the hotel. 

The phone number of the FSCT Housing Bureau in 
Atlanta is: 404-521 -6630. Telex 804357. 

The Board of Directors of the Federation will meet on 
Tuesday, November 4, at 9:00 a.m. in the Marriott 
Marquis Hotel. Luncheon is included. 
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FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY 
1315 Walnut St., Philadelphia, PA 19107 

Please fill out this form and mail with a check in the correct amount (made payable to the FSCT) to the Federation 
address shown above. All checks must be payable in U.S. Funds. Any that are not will be returned. DEADLINE DATE 
FOR ADVANCE REGISTRATION IS OCTOBER 6. NONE WILL BE ACCEPTED AFTER THAT DATE. 

A $10.00 charge will be made for cancellations received prior to October 6. No refunds will be made after that date. 

A MEMBER $50.00 NICKNAME 
l l l l l l l l l l l  

Please name the Federation 
Society in which you are a paid- FIRST NAME LAST NAME 

STREET 
B NON-MEMBER $65.00 

:IT; , , , I I I , I , I , STAT: (0s. only) 

G SPECIAL FEE FOR 
RETIRED MEMBERS $25.00 ZONE COUNTRY (OTHER THAN U.S.) 

Federation Constituent Society 

up member: 

BUSINESS AFFILIATION 

YOUR COMPANY (CHECK ONE BLOCK) YOUR POSITION (CHECK ONE BLOCK) 
AA Manufacturers of Pafnts DD Sales Agent for Rav+ KK Management PP Techn~cal Sales Sewlce 

Varn~shes Lacquers Mater~als and Equ~prnent Adrnin~stral~on 00 Sales and Marketing 
Printing Inks. Sealants EE ~~~~~~~~~t A~~~~~ LL Manufactur~ng and 

Eng~neenng RR Consultant 
BB Manufacturers of Raw FF Research Testlng Zonsult~ng 

Mater~als GG Educat~onal lnst~tut~on MM Oual~ty Control SS Educator Studenti 

L~brary L~brar~an 
CC n Manufacturers of NN Research and 

Equ~pment and HH Pa~nt Consumer Development 'Tr Other 

Contamers JJ Other 

, 

Federation Constituent Society 

NICKNAME 
D SPOUSE $35.00 I I I I I I i  

1 

ADDRESS -- 

SPECIAL FEE FOR THE 
SPOUSES OF RETIRED I I I l l I l i ~ 1 1 1 ~ ~ I I  CITY 
MEMBERS ONLY: I 
H C $25.00 i 

MAILING ZONE 
1 1  ?E 

COUNTRY (OTHER THAN U.S.) 
I 

I ,  

I 

NAME 

2 NUMBER REQUIRED: 
$20.00 EACH. 

I 

A CHECK IN THE AMOUNT OF: 

I 



Aceto Chemical Co., Inc. 
Advanced Coating Technologies 
Advanced Software Designs 
Air Products & Chemicals. Inc. 
Alcan Powders 8 Pigments 
C. M. Ambrose Co. 
American Cyanamid Co. 
American Hoechst C O ~ .  
American Society for Testing and Materials 
Analect Instruments 
Angus Chemical Co. 
Anker Labelers Corp. 
Applied Color Systems, Inc. 
Arco Chemical Co. 
Aries Software Corp. 
Armstrong Containers, Inc. 
Ashland Chemical Co. 
Atlas Electrical Devices Co. 
AZS Corporation 

B&P Environmental Resources 
B.A.G. Corp. 
BASF Corporation Chemicals DIV. 
Beltron Cor~ .  
Berol chemicals, Inc. 
Blackmer Pump Div., Dover Corp. 
C.W. Brabender Instruments, Inc. 
Brain Power, Inc./BPI 
Brinkmann Instruments 
Brockway Standard, Inc. 
BrooMield Eng. Labs., Inc. 
BTL Specialty Resins Corp. 
Buckman Laboratories, Inc. 
Bulk Lift International, Inc. 
Burgess Pigment Co. 
Byk-Chem~e USA 

Cabot Corp., Cab-0-Sil Div. 
Calgon Corp., Div. of Merck & Co., Inc 
Canada Talc Ltd. 
Cargill, Inc. 
Caschem, Inc. 
Celanese S~ecialtv Resins . , 
CEM Corp. 
Chemical & Engineering News 

American Chemical Soc~ety 
Chlcago Boiler Co. 
CIBA-GEIGY Corp. 
Clawson Tank Co. 
Coatings Magazine 
Color Corp, of America 
Colorgen, Inc. 
Columbtan Chemicals Co. 
Commercial Filters 
Consolidated Packaging Machine 
Continental Fibre Drum Co. 
Cook Resins & Addit~ves 
Cosan Chemical Corp. 
Coulter Electronics, Inc. 
Cray Valley Products, Inc. 
Crosfleld Chemicals 
Cuno Industrial Products 
Custom Fibers International 
Custom Metalcraft, Inc. 

Daniel Products Co. 
Data Color 
Datalogix Formula Systems, Inc. 
Day-Glo Color Corp. 
Degussa Corp. 
University of Detroit 
Diagraph Corp. 
Diamond Shamrock Chemicals Co 

Process Chemicals Div. 
Dist~, Inc. 
Domin~on Colour Co 
Dow Chemical USA 
Dow Corning Corp. 
Draiswerke, Inc. 
Drew Chemical Corp. 
DSET Laboratories, Inc. 
Du Pont Company 

Eastern Michigan University 
Eastman Chemical Products, Inc. 
Ebonex Corp. 
Eiger Machinery, Inc. 
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Elektro-Phys~k, Inc 
Elmar lndustr~es Inc 
EM Industnes, Inc , P~gment DIV 
Engelhard Corp 
Epworth Manufactur~ng Co , Inc 
Erlcksen Instruments, Inc 
Exxon Corp 

Fawcen Co , Inc 
Fed Soc for Ctgs Tech 
Fllllte USA. Inc 
Fllter Spec~allsts, Inc 
Fllterlte 
Fryma, Inc 
H B Fuller Co 

Georg~a Kaolln Co , Inc 
Globe Trad~ng Co 
Goodyear T~re & Rubber Co 
Gorman-Rupp Co 
W R Grace 8 Co 

Dav~son Chemlcal DIV 
Grefco Inc , D~caperl & Dlcal~te Depts 

Haake Buchler Instruments, Inc 
Halox Pigments, DIV of Hammond Lead Products 
HarshawIF~ltrol Partnersh~p 
Henkel Corp 
Hercules Incorporated 
Heubach, Inc 
Hllton-Davls Chemlcal Co 
Hltox Corp of Amerlca 
Hockmeyer Equ~pment Cop 
Hoover Group 
J M Huber Corp 
Hunter Assoc~ates Laboratory 

lCl Amer~cas Inc 
Ideal Mfg 8 Sales Corp 
llllno~s Mlnerals Co 
lndusmln 
lndustrlal Fln~shlng Magaz~ne 
lnolex Chemlcal Co 
ltasco lndustr~es DIV I W i , Inc 

S C Johnson 8 Son Inc ,Johnson Wax 

Kenrlch Petrochemicals Inc 
Kent State Un~vers~ty 
Klnetlc D~spers~on Corp 
Klng Industr~es, Inc 
KISS Packagtng Products 
KTA-Tator, Inc 

Letlca Corp 
Llquld Controls Corp 
Logtcom Inc 
The Lubrtzol Corp 

Macbeth DIV . Kollmorgen Corp 
Magnes~um Elektron. Inc 
Manchem. Inc 
Manvllle 
Marco Sclqnt~f~c. Inc 
McCloskey Corp 
McWhorter, lnc 
The Mearl Corp 
Mettler Instrument Corp 
M~cro Powders, Inc 
M~cromerltlcs Instrument Corp 
Mid States Eng 8 Mfg Co 
M~ller Palnt Equ~pment Inc 
M~lton Roy Co 
M~neral Products Corp 
M~n~Ftbers, Inc 
M~nolta Corp 
Unlverstty of Mlssourl-Rolla 
M~tech Corp 
Mobay Chem~cal Corp 
Modern Pa~nt 8 Coat~ngs 
Morehouse Industnes, Inc 
Mozel Chem~cal Products Co 
Myers Englneerlng 

Nat I Assoc of Corros~on Eng 
Natlonal Palnt 8 Ctgs Assoc 
Netzsch Incorporated 

Neupak. Inc. 
Nevllle Chemical Co. 
NL ChemicalslNL Industries. Inc. 
North Dakota State University 
Nuodex/Huls 
NYCO 

O'Brien Industrial Equip. Co 
Onawa Silica Co. 

P. A. Industries 
Pacific Micro Software Eng. 
Pacific Scientific Co., GardnerlNeotec Div. 
Paint 8 Coatings Industry Magazine 
Pennsylvania Glass Sand Corp. 
Permuthane. Inc. 
Ptaudler Co. 
Pttzer Pigments. Inc. 
Phillips 66 Co./Catalyst Resources. Inc. 
Pic0 Chemical Corp. 
Plastican. Inc. 
Poly-Resyn. Inc. 
Polyvinyl Chemical Industries 
PPG Industries, Inc. 
Premier Mill Corp 
Progressive Recovery, Inc. 
Purnell lnternatlonai 

The Q-Panel Co. 

Raabe Pa~nt Co., Inc. 
Red Devil, Inc. 
REECO 
Reichhold Chemicals, Inc. 
Rheometrics, Inc. 
Rhone Poulenc, Inc. 
Rohm and Haas Co. 
Roper Pump Co. 
Rosedale Products, Inc. 
Russell Flnex. Inc. 

Sandoz Chemicals Corp. 
Sanyo-Kokusaku Pulp Co.. Ltd. 
Schold Machlne Co 
Seml-Bulk Systems. Inc. 
SEMicro Corp. 
Serac. Inc. 
Shamrock Chemical Corp. 
Shell Chemical Co. 
Shemin-Williams Chemlcals 
Stlberline Manufacturing Co. 
South Flor~da Test Service. Inc. 
Southern Clay Products. An ECCA Company 
Univ. of Southern Mississ~ppt. Polymer Science Dept 
Spartan Color Corp. 
A. E. Staley Manufacturlng Co. 
Steel Structures Painting Council 
Suga Test Instruments Co. 
Sun Chemical Corp.. Colors Group 
Sylvachem Corp. 

Tammsco, Inc. 
Tego Chemie Service GmbH 
Tekmar Co. 
Thiele Engineering Co. 
Tokheim Corp., Fluid Products DIV. 
Toyo Aluminum K.K. 
Troy Chemical Corp. 

Union Carbide Corp. 
Union Process, Inc. 
United Catalysts. Inc. 
Universal Color D~spersions 
Unocai Chemicals Div.. Unocal Corporation 

R. T. Vanderbilt Co.. Inc. 
Viking Pump-Houdaiile, Inc. 
Virginla Chemicals, Inc. 
Vorti-Siv Div. M&M Machine 

Wacker Chemical Co. 
Warren-Rupp-Houdaille, Inc. 
Washtech Systems, Inc. 
Wtlden Pump & Eng. Co.. Inc. 
Witco Corp. 

Zeelan Industr~es, Inc. 

Journal of Coatings Technology 



FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY 

Spring 1986 
Board of Directors Meeting 

Thirty-five members and 24 guests attended the Spring Meeting 
of the Board o f  Directors o f  the Federation o f  Societies for Coat- 
ings Technology on May Ih. 19x6. in Pittshurgh, PA. 

The following were in attendance: 

Officers 

President. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  William Mirick 
PreGdent-Elect. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carlos Dorris 
Treasurer.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Deryk R. Pawsey 

Society Representatives 

Baltimore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Joseph Giusto 
Birmingham . . . . . . . . . . . . . . . . . . . . . . . . .  Raymond B. Tennant 
Chicago . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fred Foote 
C-D-I-C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lloyd Rcindl 
Cleveland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fred G. Schwah 
Dallas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Will iam Wentworth 
Detroit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Gary Van DeStreek 
Golden Gate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Barry Adler 
Hou\ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Donald Montgomery 
Kansas City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Norman Hon 
Los Angcles . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Jan P. Van Zelm 
Louis\.i l lr.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .James Hoeck 
Mex~co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Antonio Pina 
Montreal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Horace Philipp 
New England . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Daniel Toombs 
New York . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Saul Spindel 
Northwestern. . . . . . . . . . . . . . . . . . . . . . . . . . .  Richard L. Fricker 
Pacitic Northwest . . . . . . . . . . . . . . . . . . . .  Carlton R. Huntington 
Philadelph~a.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Carl W.  Fuller 
Piedmont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  James N. Alhright 
Pittsburgh. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Raymond Uhlig 
St. Louis. . . . . . . . . . . . . . . . . . . . . . . . . .  .Thomas Fitzgerald. Sr. 

Southern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Berger Justen 
Toronto. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Kurt F. Weitz 
Western New York . . . . . . . . . . . . . . . . . . . . . . . . . .  .Thomas Hi l l  

Other Members 

Joseph A .  Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Louisville 
Richard M .  Hille . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Chicago 
James E. Geiger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Southern 
J. Richard Keifer. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Philadelphia 
J. C. Leslie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Kansas City 
John A. Lanning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Louisville 
Michael W. Malaga . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Cleveland 

Guests 
Larry D. Thomas. Executive Director o f  the National Paint and 

Coatings Association. 
Federation Committee Chairmen Percy E. Pierce and Joseph A. 

Vasta. 
Chuck Reitter. Editor, Anirricun Point & Cocrtitigs J(~urr~ril. 
The following Society Officers. who attended their meeting the 

previous day: R. Edward Bish (Cleveland); John H. Daller (Pacific 
Northwest): C. Lewis Davis (Southern): Ray DiMaio (Los Ange- 
les): Timothy Donlin (Golden Gate): Gerry Gough (Birmingham); 
James Harrell (Houston): Kenneth Hyde (Louisville); Jeffrey 
Johnson (Rocky Mountain): James Judlin (Houston): Helen Kee- 
gan (Baltimore): Kevin Mulkern (New England); Thomas L. Peta 
(Philadelphia): and Gail Pollano (New England). 

Staff 
Frank J. Borrelle. Executive Vice-President; Thomas A. Kocis, 

Director o f  Field Services: Rosemary Falvey, Director o f  Meet- 
ings; Kathryn A. Ferko, Assistant to the Treasurer: Patricia D .  
Viola, Managing Editor; and Robert F. Ziegler, Editor o f  Jo~trnal 
of Cocrtirlgs Techrrolo,y~ and Executive Secretary. 
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In Memoriam 
A moment o f  silence was observed in memory of FSCT Past- 

President Harold B.  Gough (1966-67). who died i n  January 1986. 

Reports of Officers 
And Staff 

PRESIDENT MlRlCK 

I am pleased to report that the Federation is well within its 
budget for 1986 and is in excellent financial shape. 

After the January Executive Meeting it was my pleasure to 
announce the appointment o f  Robert F. Ziegler to the position o f  
Executive Secretary. He wi l l  assist Executive Vice-President Frank 
Borrelle in staff management o f  the increasing business affairs and 
activities o f  the Federation. 

The highlights o f  being President are the visits to the Societies 
and their regional meetings. To date, i t  has been my privilege to 
meet with the Los Angeles. Louisville. New England, and Rocky 
Mountain Societies. Also, Mary and I have attended the Pacific 
Northwest, Southern, and Southwestern regionals. The hospitality 
at each has been outstanding. 

Program Chairman Percy Pierce has arranged an excellent tech- 
nical program with the theme. "Compliance and Quality: Recog- 
nizing the Opportunities." for the Annual Meeting in Atlanta. A l l  
indications point to another record-breaking meeting. 

WII.I.IAM MIKICK, 
Pvesit/(,nr 

PRESIDENT-ELECT DORRIS 

I have attended the following activities on behalf o f  the Feder- 
ation: ( I )  Investment Committee; (2) Finance Committee; (3 )  
Executive Committee; (4) Detroit and Northwestern Societies' 
meetings; ( 5 )  Manufacturing Committee: and (6) Southwestern 
Paint Convention. 

The recruitment of 1986-87 Federation Committee Chairpersons 
is progressing on schedule. Our success in the Federation is very 
dependent on the effective functioning o f  these committees. 

CARLOS E. DORRIS. 
President-Elecr 

TREASURER PAWSEY 

M y  activities as Treasurer have been to attend the January 
Investment-Finance-Exccutivc Committee meetings and the Pro- 
fessional Development Committee meeting in March. 

Invesnnen~ Cornmirrec,-The Federation's investment portfolio. 
thanks to the prudent financial design of present and past Invest- 
ment Comn~ittee members, has reached a size which can be de- 
scribed as healthy for an organization of our size. We have assem- 
bled a good balanced portfolio of fiscally sound equities and 
bonds. 

Fincrnce Cornmirtct-This year's budget of $1.925 million is 
again a balanced one. Kudos are due to the Federation staff for 
their sound fiscal management o f  our resources. 

Prqfessiorlrll D ~ ~ ~ ( ~ / o p m e n t  Comrnittcc-This important com- 
mittee has a particularly difficult role to play in our organization 
Much thought and work has already been put into developing an 
action plan which wi l l  enable the conitnittee to fulfill its mandate. 

F(7dercrrion Firlto~c~~.s-All accounts year to date are operatinf 
on or within budget. 

Coat in~s Ir~du,str~v Edut~crtiorl Flrrid-Apart from interest accu- 
mulation there has been no activity with this fund year to date. 

DI:KYK R. PAWSPY. 
Trotrsurcr 

This year has been gratifying to learn first-hand how important 
the Federation is to the lives of our members. I t  also has been great 
to witness the advancement and sharing o f  knowledge through 
educational and technical programs. 

EXECUTIVE VICE-PRESIDENT BORRELLE 

Al l  Federation activities in 1985 were successful, making it 
another good year. The Paint Show was the largest and total 
Federation income for the year reached a new level. As the 
organization grew. so did its headquarters office-from 4.000 to a 
completely-rcnovatcd 7,000 sq. ft. 

1986 BUIX;E.I. 
I n  January, the Finance and Executive Committees approved a 

budget o f  $1.925.000. a new high. The allocations are: 

I 

Board members i n  attendance included (left t o  right): Lloyd 
Reindl (C-D-I-C); Fred Foote (Chicago); and Raymond B. 

Tennant (Birmingham) 

It1c~omc~-Puhlications-35%: Annual Meeting and Paint 
Show-50%: Membership Dues-7%: Educational Activities- 
5%; and Miscellaneous-3%. 

E.~~CIISP-Headquarters OCficciAd~ninistration-37%; Publi- 
cations-28%; Annual Meeting and Paint Show- 19%; Educa- 
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Guests attending the meeting included New England Society 
Officers for 1985-86: Kevin Mulkern (Treasurer) and Gail 

Pollano (Secretary) 

tional Activities-8%; OfficersIBoardlCommittees-7%; and 
Miscellaneous- I %. 

Ptrtl~.lca.rlo~s 
JCT-Total pages published in 1985 were 1,225, compared to 

1.193 in 1984. In spite of the fall-off in advertising pages in 1985, 
income did exceed the budget. 

Sometime this year. we will begin mailing the JCT in poly bags. 
We have been wanting to employ this protective wrap for some 
time. The cost is now reasonable. 

Yeur Book-The 328-page edition was mailed on March 14. 
Beginning with the 1987 edition, all copies will be bound with 
plastic spiral comb. The cost has dropped, and more importantly. 
so has the production time. 

Series Units-Three manuscripts in the new Series o n  Cocltings 
Tcchnologj will be published as soon as possible-"Film Forma- 
tion." "Introduction t ( ~  Polymers and Resins," and "Radiation 
Cured Coatings." 

Orher Puhlicc~tions-The Federation's activities hrochure has 
been updated and mailed to the Board and Society Officers. The 
Infrared Book. Dictionary, and Pictorial Standards Manual con- 
tinue to sell at a steady pace. 

MEMIIPRSHIP SI;RVICES 
Membership figures reached a new milestone in 1986-7.000. 

Fourteen Societies showed increases. The largest were: North- 
western (34); Detroit (30): Golden Gate (30); Montreal (29); Lou- 
isville (22); Toronto (20); Dallas (18); and St. Louis and Los 
Angeles (16 each). The biggest gains, percentage-wise, were by 
Dallas. Northwestern. and St. Louis. 

The 50-year club has grown to 35 members. 

ANNIIAI. Mli+;r~~(i ANT) PAINT SHOW 
The 1985 AM&PS was a great success. Registered attendance 

(6.300) was the second highest. The "Big 50" Paint Show set a 
new record with 247 exhibitors in 55.800 net sf-10.000 more 
than the 1984 Show. 

Plans for the 1986 AM&PS are moving along smoothly. The 
Paint Show is closing in on thc I985 numbers. The Show has 
grown so, that I Y? additional hours of exhihit time will be pro- 
vided this year. 

C o ~ ~ r l - r t ~  LIAISON 
Staff is pleased to coordinate the activities of committees and it 

is encouraging that several are meeting this year: Corrosion, Edu- 
cational. Finance. Investment. Heckel Award. Manufacturing, 

Mattiello Lecture, Planning, Program (Annual Meeting), Profes- 
sional Development, Publications, and Technical Advisory. The 
national meetings of Society Education and Technical Chairmen 
will also be held again in 1986. 

PROFICIENCY TESTING PROGRAM 
This lab program-administered by Collaborative Testing Ser- 

vices-is in its second successful year. 

SPRING WEEK 
The third "Spring Week" will take place mid-May in Pitts- 

burgh. The first event will be the seminar on "Special Purpose 
Coatings." The Society Officers and Board of Directors meetings 
follow. 

Sincere thanks are extended to Ray Uhlig, his committee, and 
the Pittsburgh Society for arranging the spouses' and other host 
activities. The Pittsburgh hospitality and cooperation have been 
just great. Thanks, too, to Mobay Chemical Co. and Eastman 
Chemical Products. Inc. for hosting the receptions. 

SACC 
The Federation, the Detroit Colour Council, and the Manufac- 

turers Council on Color and Appearance arc sponsoring a June 
Symposium on Automotive Color Control. in Southfield. MI. It 
looks to be a great success. The program is endorsed by our 
Detroit Society and the ISCC. 

ALIUIO/VISUAI. 
The VCR tape on Laboratory Test Procedure\ has been added to 

our I~brary. 

FEDERATION OI:FICE 
We were pleased to host the meetings of sevcral committees in 

the new and enlarged hcadquartcrs office. When in downtown 
Philadelphia. members are most welcome to sce the new quarters, 
of which the Federation can be very proud. The photos of 18 
Society cities are on display. 

01 I.ICER/STAI;I: VISITS 
OfficcrlStaff visits so far this administrative year have been to 

the monthly meetings of: St. Louis. Rocky Mountain. Los Angc- 
ics. Louiavillc, New York, Ncw England, Detroit, and Northwest- 
ern; and to the Southern annual mccting and Southwestern Paint 
Convcntion. 

Representing their Societies were (left to right): Gary Van 
DeStreek (Detroit); William Wentworth (Dallas); and Fred G. 

Schwab (Cleveland) 
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Society Representatives (left t o  right): Norman Hon (Kansas 
City); Donald Montgomery (Houston); and Barry Adler 

(Golden Gate) attended the meeting 

Two pcrsons havc bcen addcd to staff since my last rcport: 
Meryl Cohen, as a ClerkISecretary, and Michael McHalc, as the 
successor to Kathryn Ferko, the Assistant to the Treasurer. who 
wi l l  rctirr on June 30. 

Kate has been a valuablc member of thc staff for 12 years and I 
thank her most sincerely for her good work, dedication, friendly 
spirit of cooperation, and the excellent can: shc gave to Federation 
financial matters and "the books." I t  has bccn a plcasurc and 
privilege for me to havc been associatcd with her. I wish her good 
health and happiness i n  hcr retirement at thc Jersey shorc. 

FRANK I .  BOIIR~I.I P. 

E.rrc.urire Vie(,-Pro,si(lc,~t 

At the conclusion of the Board mccting. Mr. Borrcllc an- 
nounced that he wi l l  rctirc from thc Fcdcration on Octobcr 30. 
1987. 

DIRECTOR OF FIELD SERVICES KOClS 
Major efforts have been directed to committee liaison and 

support and, as noted. thcrc has been much recent irctivity in 
this area. 

COMMITTCI~ LIAISON 
Progrcrm-Closc contact is bcing maintained with thc Pro- 

gram Steering Committcc, which met in St. Louis during thc 
Annual Meeting and again i n  Chicago on Novcmbcr 22; as thc 
program is developed and speakers arc selected, staff w i l l  co- 
ordinate arrangcmcnts. 

Early indications point to an abundance o f  submissions which 
should provide a ful l  complcmcnt o f  quality prcscntations keyed 
to this year's upbcat theme, "Compliance and Quality: Rccog- 
nizing the Opportunities." 

Tec.hniccr1 Advisory-Committee rnct with Socicty Technical 
Committec Chairmen on October 29-30. in Madison. WI .  Fo- 
cus of discussions was rcview of  Socicty projects underway and 
suggestions for work that might be undcrtakcn. Compilation of 
reports on Society Technical Committee activitics was pub- 
lished in March JCT. 

A highlight o f  the Madison meeting was a tour o f  the U.S. 
Forest Products Laboratory, and the opportunity to visit with 

staff scientists thcrc. They expressed a great deal of interest in 
establishing an ongoing liaison with technical mcmbers o f  the 
coatings industry: as a rcsult means arc currcntly hcing cxplorcd 
for developing Fcdcration participation in a joint coatingsiwood 
industry committec. 

The TAC subscqucntly met on April 15, i n  New York. to 
rcview activitics and formulate plans for this ycar's Fall mccting 
with Socicty Technical Committcc Chairmcn. 

Morri~ficcruriri,q-Comtiiittcc rnct on March 24, in Chicago. to 
revicw currcnt activitics and consider additional arcas of 
involvcment. A major agenda item was dcvclopmcnt of a com- 
mittee-bponsorcd session for thc Annual Mccting program. Sc- 
lcctcd for prcscntation was thc topic o f  accurate and productive 
handling o f  raw materials and linishcd goods. 

The committec is also planning a tour in conjunction with 
Annual Meeting, which would bc hcld on Tucsday. Novctiiher 1. 
Attcndance would bc limitcd to Stccring Committcc mcmbcrs 
and Society Manufacturing Comrnittcc members. 

A list o f  suggestions for slide-tape programs on manufactur- 
ing topics, which would be addcd to currcnt Fcdcration A iV 
series, is bcing compilcd for distribution to Socicty Chairmcn. 
Thcsc programs havc bcen a source o f  intcrcsting project work 
and havc been well rcccivcd in the industry as training aids. 

Etlucationirl-Initial mccting of reorganized Stccring Com- 
mittee was hcld in headquarters ofticc on February 19. Discus- 
sions fcaturcd: dcvclopmcnt o f  morc dctiiilcd criteria for allocat- 
ing funds for scholarship grants and compiling morc data on 
coatings programs at schools rccciving thcsc funds and on the 
students awarded grants. tc~ providc a bcttcr basis for cvaluat~ne 
each school's rcqucsts: drafting o f  guidelines for implementing 
the Southern Socicty A. L. Hcndry Award compctition. which 
wi l l  be initiated in 1986, for Award presentation to winners at 
thc Annual Mecting i n  Atlanta: laying plans for Spring meeting 
with Society Educational Committee Chairmcn. 

Also discussed was how the Fcdcration might hcst undertake 
an educational program at thc national Icvcl, to rcdirect the 
current, somcwhat frag~ncntcd cfforts into lnorc cohcsivc and 
structured activities: Committcc plans to address this morc fully 
at a subscqucnt mccting. tcntativcly schcdulcd for June. 

Committee rnct in Atlanta. on April 22. with Socicty Educa- 
tional Committcc Chairmcn and rcprcscntativcs from schools 
rccciving FSCT scholarship funding. lncludcd in discussions 
were: reports on the coatings programs at the FSCT-funded 
schools: updates on Socicty educational activitics (which wi l l  be 
published i n  a forthcoming issue of JCTI: and discussion\ of 
suggcstcd programs at the local and national Icvel-including 
recommended dcvclopmcnt o f  a carccr promotion program to 
acquaint students with opportunities i n  the coatings industry 

Corrosion-Committee wi l l  mcct i n  hcadquartcrs oflice on 
May 9. 

From left  t o  right: Anlonio Pina (Mexico); James Hoeck 
(Louisville); and Jan P. Van Zelm (Los Angeles) 
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Federation is co-sponsoring. along with Detroit Colour Coun- 
cil and Manufacturers Council on Color and Appearance. a 
Symposium on Automotive Color Control (SACC). in South- 
field. MI. on June 3-6. The Symposium, which has bcen en- 
dorsed by the Dctroit Society and thc Inter-Society Color Coun- 
cil, will feature paper presentations, workshops, and "hands-on" 
equipmcnt denionstrations to acquaint participants with new 
SAE Recommended Practice for determining color match ac- 
ceptability of automotive components. The Symposium will be 
presented in two-day overlapping scgmcnts for Coatings (June 
3-4). Soft Trim (June 4-5). and Plastics (June 5-6). FSCTstaff is 
rebponsiblc for promotion and on-site nccds for the cvcnt. and 
all advance arrangements have bccn accommodated. 

Annual update on "Talks Available" being rcadicd for publi- 
cation.. . . .Staff support providcd for Spring Seminar on Spe- 
cial Purpose Coatings. . . . .Liaison and support providcd for 
activities of Roon Awards, Professional Dcvclopmcnt. Environ- 
mental Control. AP&CJ Awards, and M M A  Awards Commit- 
tees. . . . . Assisting Advisory Board in dcvclopment of new Se- 
ries on Conrings Technology: thrcc titles currently bcing rcadicd 
for publication, with cxpcctation of  anothcr thrcc or four to be 
available by year's-cnd. . . . .Participated in FSCT booth dis- 
play at Corrosion Show in Houston, March 17-21. 

TIIOMAS A. Ko(.Is, 
Di~.ector- r!/'Fii,ltl Serr-ices 

TECHNICAL ADVISOR BROWN 

We havc recruited an cxcellcnt roster o f  spcakers to tliscuss 
[he many types of coatings included in thc "Special Purpose" 
category. Of the three groups which the U.S. Census Bureau 
ubes to report American paint production ligurcs. Spccial Pur- 
Fose Coatings are thc fastcst growing and probably the most 
prolitable. Their perccntagc of  growth in rcccnt ycars far sur- 
passes that o f  cithcr Architectural or Product Finishes (OEM). 

Many interesting discussions await those who attcnd. Prcsen- 
tations on Heavy Duty Maintcnancc Coating Systems for the 
protection of petroleum rcfincrics and pctrochcmical plants. 
$hips and off-shore structures. pulp and paper mfg. plants. 
bridge maintcnancc, and other cnd uses wil l  bc given. Special 
coatings such as Autonlotive Rclinish. Firc Retardant. Traflic. 
Roof. and Aerosols wi l l  bc discussed. An expert in this licld 
will also explain the opcration of  conducting an inspection and 
evaluation of  the linishcd paint job. 

At the meeting of  the Technical Advisory Committee and 
Society Technical Committcc Chairmen in Madison. WI, last 
October. the group toured thc Forest Products Laboratory (U.S. 
Dept. o f  Agriculture), and hcard a talk by Dr. William Feist who 
IS in charge of paint rescarch at FPL. The intcrcst shown by both 
our mcmbcrs and by Dr. Fcist in establishing a liaison group 
between the wood and paint industries promptcd me to write a 
proposal for forming such a joint committee. Permission to 
pursue this cndcavor was given by the Exccutivc Committee. 
Saul Spindel. TAC Chairman. and I met in W;~shington. D.C.. 
February 26. 1986 to cxplorc the matter with Gcrry Prangc, V.P. 
of the National Forest Products Association. M r  Prangc stated 
that the wood industry and NFPA arc intcrcstcd in establishing 
liaison with FSCT. 

Horace Philipp, Chairman of the Membership Services Com- 
mittee, presented a Certificate of Appreciation to the Dallas 
Society, represented by William Wentworth, in recognition of 
a 16.1% increase in Society membership. The Northwestern 
and St. Louis Societies also received certificates recognizing 

their membership recruitment efforts 

The establishment o f  such a joint committee is still i n  the 
formative stage. I t  was most recently discussed at a meeting of 
the Technical Advisory Committee in Ncw York City, April 15. 
1986. 1 believe that a liaison group can benefit both industries 
by seeking to educate each other regarding the properties of  
paint products and wood substrates. I t  can also aid in guiding 
Dr. Feist in conducting more effective research relating to the 
painting and staining of  wood substrates. 

The exterior exposure of paint panels to determine rcsistance 
to mildew growth has been progressing for about 21% years. 
Eight Society Technical Committees have been involved in this 
work. Many of  the cxposure panels are now deteriorating due to 
cracking and Haking of  the paint film, and can no longer be 
effectively evaluated for mildew resistance. The paint panels. 
exposed in several areas of  the country, have not all been out for 
the same length of  time, however. 

Following more than two years of  exposure we had reports, 
for the first time, that paints made from the "active" polymer 
were showing less mildew growth than the "control" paint and 
even less than a commercial mildew-resistant paint. These re- 
ports were received from the Southern and Los Angeles Soci- 
eties. This mo.v be an indication that the "active" polymer paint 
has weathered sufficiently to allow the mildewcide to leach out 
and become effective as a mildew growth retarder i n  the paint 
film. 

The Southern Society is encouraged by the results of their 
exposure work and is providing funds for their Technical Com- 
mittee to continue rescarch along these lines. I arranged for the 
Glidden Co. to send the 12 pounds of  PCP acrylatc monomer 
they had left to the Southern Society last November. This is the 
same monomer used to prepare the "active" emulsion polymer 
which was employed to make the paints used in our current 
exposure work. Russell Horne. Technical Committee Chairman 
of the Southern Society, has informed me that they have two 
companies currently working to prepare stable emulsion poly- 
mers from the monomer received from Glidden. Once they have 
prepared stable polymers, there are six paint companies who 
have volunteered to formulate exterior paints. Once stable 
paints are developed, panels wi l l  be made and exposcd at var- 
ious locations. The Southern Society considers the mildew 
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Review of Actions 
Of Executive Committee 

Society Representatives (left t o  r ight) :  Horace Phi l l ip 
(Montreal); Daniel Toombs (New England); and Saul Spindel 

(New York) 

problem to be onc of thcir most important in the field o f  cxtcrior 
architectural paints. 

FEDRRATION PKOI.ICII.N(.Y 
TESTING PKO(;~<AM 

This program has now bccn in operation for almost two yc~irs. 
Based on suggestions received from ii qucstionnairc I sent to all 
coopcrators last summer. I havc added some new tests to the 
program and the format has bccn altcrcd to allow the same tc\t to 
be conductcd twice during the year on different paint sampler. 
This enables participants to dctcrniinc i f  their testing proticicncy 
has improvcd. 

The program prcscntly includes participating lahorotorics o f  
paint manufacturers. raw material suppliers, comrncrcial tcsting 
organizations. statc and local govcrnnicnt agcncics who u+c p in t .  
and othcr interested organizations. Tcst results havc convinced mc 
that the program is valuable and is nccdcd by our industry. I h e  
testing prolicicncy of laboratories who havc been in thc program 
for some time is showing definite irnprovemcnt. Rcsults fro111 thc 
performancc o f  tests like density, dispersion. non-volatilc content. 
flash point. ctc.. are showing rcasonably good reproducibility. Thc 
performance o f  tests likc water content. abr;~sion rcsist;ince 
(Tabcr). viscosity. gloss (wet sample), and vol;ttilc organic contcnt 
(VOC) indicate a need for great improvcmcnt. Tc\t rcsults of 
coopcrators using the samc paint show a wide range cif dcvic~tion. 

We have receivcd a numbcr o f  comments which intlicstc that the 
program has helped to tliscover off-standard lahoratoly equipment 
and careless work by technicians. Sornc companics with scvcral 
plants lind the program helpful in assessing the pcrfornmancc of 
their many quality control laboratories. Thc proprani is nccdcd ant1 
i t  is not expensive-I'm disappointed that more paint nianuf;~ctur- 
ing companics have not joincd thc progr;im. Tlic new hrochurc 
describing the third ycar's program wi l l  he avuilablc won and call 
be obtained from Fcdcration Hcadquartcrs. 

FI:IXRKI-ION COMMI~T~I;IIS 
I havc bccn involvcd in thc mcctings and work of the following 

Federation committees: Technical Advisory. Educ;~tional. Milnu- 
facturing, Professional Dcvclopmcnt and Corro\ion. Thc work of 
these groups is important to the future aucccss of the Federation 
and to the technical and manufacturing opcrntions of the clitire 
paint and coatings indu\try. 

One ((j rhe dlitrcs o j r l ~ c  Hotrr(1 (:/'Dirc,(.tor~ IS {(I (I/)/JI.OVC o r  
discrp/~rovc, r11o trc.tiotrs qfthr E.rc,c.~rtirc. Cotnttrirrrc,. 

T11r trctiorts o?/'tlro E.rtc.liti~,t, Cott~t~tirree (ttr itiroriir,y.\ o/ Oc./ohrr 
10. 19x5 tmd Jcmricrr? 31. 19x6) n,c,r.o ir~c~lrrrlt~tl nit11 the t i~i~r l i t rs 
mtriled prc,viously to Bocrr(1 MP~II~cI..~. Tire cr(,rior~.\ (11 rllc Mtr! 15. 
19x6 tncetitrg of r11e E.rcc,~iri~,c, C'otta~iittc,c n , tw pn,,\cvrtc,d to tire 
Boortl durin,y the prc,scnr tttc,c,ting. 

Tile cictions of thp t.ommirroe prc~.sc~rrtt~tl to rlrc, Uotrrtl i ~ /  L)o.rc- 
tors nrc, gil'cv~  halo^^,. A l l  lt,c,rc, ttppro~.c(I. 

Environmenttrl Cotitrol Cottlmittee-That Lloyd Haanstra. of 
the Los Angeles Society, be contacted and asked to define the West 
Coast environmental problems and to spell out in detail what the 
West Coast Societies want the Federation to do. 

Profe.ssiortc11 Dc,veIop~netrt Corntnittt,e-That a member o f  staff 
attend all meetings and that the dates of Spring Week 1986 be 
avoided when scheduling the short courses on Statistical Process 
Control. 

Plclnni~lg-That the Chairman provide a list o f  committee proj- 
ects. in order o f  their priority. and a progress report on Federation 
Awards. 

By-1~aw.s Commitfet,-That the committee consider whether or 
not the By-Laws should stipulate that the Federation President 
shall appoint all Committee Chairmen. 

Comttrittet~ Approliricrtior~~s-That the $50.100 be appropriated 
to Federation Comlnittees (67700) i n  1985-86; $9.000 to the 
Educational Committee (7.5000); and 1640,000 to the Profcjsional 
Development Com~iiittee (68000). 

Southerr1 Society Mt~moricrl Aivclrcl-That the recommendation 
o f  the Planning Committee (cash awards for theses) he approved. 
provided that i t  is also accepted by the Southern Society. 

50-Yeclr Mernhers-That those who attend the AM&PS be 
offered complimentary registrations and complimentary luncheon 
tickets. 

Pctst-Prc,siclet~ts-Tha( those who attend the AM&PS be of- 
fered reimhursc~nent o f  transportation expense, complimentary 
registrations and complimentary luncheon tickets. 

Anr~ucrl Rusitiess Mrc~rirtg-That the time o f  this closing day 
meeting at the 1986 AM&PS be changcd to the morning. 

Federation Officers (left to right): William Mirick (President) 
and Deryk Pawsey (Treasurer) 
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From left to right: Past-President Mike Malaga (Cleveland); 
J o h n  Lanning (Lou i sv i l l e ) ;  a n d  J.  Richard Kiefer 

(Philadelphia) 

Certjficcrre.~ of Metnhcrship-That the proposal of the Houston 
Society for a revised ccrtilicatc of FedcrationiSocicty mcmbcrship 
be considercd by staff and the Membership Scrvices Committee. 

Tet.hnic.cl1 Advi.sor-That the services of Royal A. Brown as 
Federation Technical Advisor be continucd from January through 
December 1986. 

JANUARY 3 1. I986 
That the estimated statement of income and expense for 1985 be 

approved. (Income-$1.944.700; Expcnsc-$1.662.352). 

That Robert F. Zicglcr, a member of staff for ten years, b% 
appointed Exccutivc Sccrctary to assist Exccutivc Vice-Prcsident 
Frank J. Borrcllc. 

That the West Coast Societies' request for an cnvironmcntal 
expert on staff be tablcd, pending an opinion from legal counscl 
Ire the Fedcration Constitution) and discussion with NPCA. 

That the Corrosion Committee submit a detailed proposal re- 
garding any planned project and that it bc advised of the limits of 
its jurisdiction. 

That the rcqucst from Case Wcstern Reserve CASC to establish 
a Fedcration fellowship thcrc be rcspcctfully dcnicd. 

That publication of thc new Serics on Coatings 'kchnology 
begin as soon as possible-skipping # I  if ncccssary. 

That the Mathcmatics and Statistical Mcthods Award proposcd 
hy Messrs. Prane and Hill not bc givcn Fcdcration status. 

That the investigations continue re the New York Society's 
request for a Fcdcration program of lifcihcalth insurance for 
members. 

That the Fcdcration support cstablishmcnt of a joint committee 
between the Fcdcration and the National Forcst Products Assn. 
and that Mcssrs. Spindel and Brown mcct with NFPA staff in D.C. 

That thc Louisvillc and St. Louis Societies be thanked for 
inviting the Fcdcration to hold the 1995 AM&PS in their rcspcc- 
tive cities. 

That thc Federation's position rc thc International Coordinating 
Committee's Book on Paint History bc that the net procccds be 
divided equally among thc members of the ICC. 

That the Opcrating Budgct for 1986 hc approved. (Incomc- 
51.925.000; Expensc-$l.901,900). 

That thcrc be a clcarcr delineation of dutics of thc Educational 
and Professional Dcvclopmcnt Colnmittccs. 

That the Exccutivc Committce support thc conccpt of a Fcdcr- 
ation-sponsored insurance program as an additional scrvicc for 
members, provided that thc Fcdcration's involvcmcnt is minimal. 

That the Baltimore Society be thanked for its invitation to host 
the 1994 or I995 AM&PS in that city. 

That the policy applicable to the Birmingham Club's attendance 
at Federation meetings (with transportation expense reimbursed) 
be amended by substituting the Society Officers meeting for the 
Educational Chairmen's meeting. 

That the nomination of Lewis P. Larson for Federation Honor- 
ary Membership be approved and referred back to the CDIC 
Society for membership vote. 

That there be no Union Carbide Award this year. 

That retirees from Federation staff be permitted to remain on the 
staff Blue CrossiBlue Shield medical program at their own ex- 
pense. 

That the Pittsburgh Society's request for matching funds be 
referred to the Coatings Industry Education Fund. 

That the two requests of the Manufacturing Committee re the 
Golden Impeller Award and a collection of reprints be approved. 

By-Laws 
ADOPTED 

Dues Change for Society Honorary Members 

The following amendment to By-Laws Article Vlll  was ap- 
proved. 

WHEREAS under the current dues structure a Society Educator 
or Retired Member (annual Federation dues of $10.00) could be 
elected as a Society Honorary Member with the resultant in- 
crease in dues to $20.00, a penalty of $10.00 incurring in the 
process, be it 

RESOLVED that By-Laws Article VIII Sections A and D be 
amended as follows: 

Article VIII 
Dues 

A. ACTIVE AND ASSOCIATE MEMBERS 
Each Constituent Society shall pay to the Federation office 

annual dues of twenty dollars ($20.00) in U.S. funds per capita 

President Bill Mirick (right) and Executive Vice-President 
Frank J .  Borrelle presented a Certificate of Appreciation to 
Kathryn Ferko, of the Federation staff, who retired after 12 

years of service 
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for each Active and Associate Member o f  the Constituent 
Society. 

D. RETIRED A N D  SOCIETY HONORARY MEMBERS 
Each Constituent Society shall vav to the Federation office . , 

annual dues, equal to one-half the amount established for Active 
Members, for each Retired and Society Honorary Member o f  
the Constituent Society. 

ADOPTED 
Revisions in Procedure for Nominating 

An Individual for Federation 
Honorary Membership 

The.followin~ crmendment to By-Laws Artic.11, I was crpproved. 

WHEREAS the Federation Executive Committee has requested 
that the procedure for the nomination and election o f  Federation 
Honorary Members be revised, be i t  

RESOLVED that the following By-Law be amended as follows: 

BY-LAWS ARTICLE I 
Membership 

A .  CLASSES OF MEMBERSHIP 
(3) Federation Honorary Membership: Any member or former 

member o f  a Constituent Society who has rendered signal ser- 
vice to the Federation or the industries served by the Federation 
i n  such a manner as to aid the accomplishment o f  the Objectives 
o f  the Federation, may be eligible for Federation Honorary 
Membership. Federation Honorary Members shall be elected by 
the Board o f  Directors and shall be entitled to receive all Feder- 
ation publications regularly circulated to Active Members. 

Nominations 
The Nominating Committee placed the following persons in 

nomination for office with terms to become effective November 7. 
1986: 

President-Elect: Deryk R. Pawsey, o f  Pacific Northwest Society 
(Rohm and Haas Canada Inc.). One-year term. He is currently 
Treasurer. 

Treasurer: James E. Geiger, o f  Southern Society (Sun Coatings. 
Inc.). One-year term. 

Board members (from left t o  right): Richard L. Fricker (North- 
western); Carlton R. Huntington (Pacific Northwest); and Carl 

W. Fuller (Philadelphia) 
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Executive Cornrnitrc~c,: Kurt Weitz, of Toronto Society (Induc- 
min. Div. o f  Falconbridge). Three-ycar term. 

Boclrrl of Diri~crors (Morih~rs-trr-Lerr~p): Ronald Brown. of 
Southern Society (Unocal Chemicals Div.): Lloyd Haanstra. of 
Los Angeles Society (Guardsman Chcmicals). Two-year tenns 
each. 

Bocrrd(!fDirc,c.ronv (Ptrsr-Prc,si(Ierit M~mher):  Terryl F. Johnson, 
o f  Kansas City Society (Cook Paint & Varnish Co.). Two-year 
term. 

There were no nominations from the floor. 
Elections wi l l  take place during the Board o f  Directors meeting 

on November 4, 1986, in Atlanta. 
Members o f  the Nominating Committee arc: Past-President 

A .  Clarke Boycc. and Society Rcpresentativcs Barry Adler. Carl 
Fuller, and Thomas Hi l l .  

J~SI:I>II A. BAI.~-K. 
Charrr?icm 

Society Business 
BAI;~IMOKII SO(.II(.~Y ~NVI.~I\.I.I~N 

The Baltimore Society has extended an invitation to the Feder- 
ation to hold its 1994 or 1995 Annual Meeting and Paint Indus- 
tries' Show in its city. The Fedcration appreciates this offer and 
wi l l  give i t  full consideration. A similar invitation was sent to 
NPCA. 

BOSTON STONE 
Mr. Toombs reported that the study o f  the Boston Stone has 

been completed and that an article is being prepared for publica- 
tion i n  the JOLIKNAI. 01: G)A.I.IN(;s TI(.IINOI.OC;Y. 

INSIIKANCE PKO(;KAM I:OK MEM~~IKS 

Responding to a New York Society request to investigate the 
possibility o f  sponsoring an insurance program for members. the 
Federation submitted a proposal to the Board from its insurance 
agent, Financial Design Consultants, Inc.. o f  St. Louis. Its repre- 
sentative. Robert Carron, reviewed the proposal at the meeting. 

The basic points o f  the program are: 
( I )  Insurance carrier is Life lnsurance Co. o f  New York (a  

ClGNA Co.). 
(2) Four types o f  coverage: a. Accidental Death and Dismem- 

berment; b. Hospital Indemnity; c. Term Life; and d. Disability. 
(3) Federation's only involvement would be the association of 

its name and mail and print promotion. 
[A motion made. secon(led, and pcrsse,d, crpproi,i,d rhe concepf 

of this new Feeleration membership si,rvicr, arid uirthori;ed the 
Executive Commirree ro corzrinrre discu.s.sions t o ~ ~ u r r l  implemenra- 
tion.] 

Old Business 
ASSISTANCI: FIWM SI-AI:I: 

ON ENVIKONMI:NTAI. ISSLIBS 

Continuing discussions which began at thc October 6. 1985 
meeting. Mr. Adler made a motion, sccondcd by Mr. Van Zclm. 
to the effect that the Fcdcration direct cithcr a ncw or a current 
staff member to coordinatc the dissemination o f  information and 
developments in thc coatings industry with regard to cnviron- 
mental and hazardous waste regulations. for thc benefit o f  the 
Societies and their individual members. 

[The motion was passed by the Board. ] 
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From left to right: Joseph Giusto (Baltimore); James E. Geiger 
(Southern); Richard M. Hille (Chicago); and Federation Past- 

President Joseph A. Bauer (Louisville) 

/At  o sr.s.siorr jbllo\~~irrfi the trreetirrfi, tlrc, Ert,t.rrtil.e Corwtrrittec~ 
ir~dit.oted tlrot a c.rtrrrrrt .\tt!rt,r  ill brgitr to tr.s,\i.st irr the trrects 
irztlictrtetl. irr c~lost, t,ooprrtrtiorr \virlr tlrv Fr~/~rc t t io t~ ' . s  Er~virorr- 
~nerrttrl Corrtrol Cornmitree. The sttqfor will rrlso he trvcriltrhle ro 
trttcvrd si,qnific.crnt tneetirrgs ripor1 royrirst. 0111, oftkc, irritictl strps 
ir.ill he to qrrery the t.rrrrcrrt 17 Sot.iety Errvirorrmerrttrl Cotrtrol 
Cornrnittee.~ irr the hope (?/',sc,ttirrfi rip or1 irr/i~rmtrtion r~i~t\vort . /  

SPRING W I ~ I ~ K  I987 
The Federation and the Pacilic Northwest Society will present 

Spring Week 1987 from April 28-May 2. at the Westin Hotel in 
Scattle. The schedule of main events will be: 

Tues.. Apr. 28 - FSCT Society Officers Reception 
Wed.. Apr. 29 - FSCT Society Oflicers Meeting: FSCT 

Board of Directors Reception 
Thurs.. Apr. 30- PNW Society Golf; FSCT Board of Di- 

rectors Meeting; PNW Society Evening 
Activity 

Fri.. May I - Seminar on "Coatings for Wood Sub- 
strates"; PNW Society Spouscs' Program 

Sat.. May 2 - Seminar continues: PNW Society Sports 
Competition; Closing Dinner-Dance 

Committee Reports 

CORROSION 
The last meeting of this committee was hcld during the Feder- 

ation Annual Meeting in St. Louis. October 1985. 
During that meeting three major projects were taken under 

cons~deration, and discussed in depth: to survey accelerated test 
methods, to consider the possibility of providing a corrosion 
publications award, and lastly, to provide thc Federation mem- 
bership with a corrosion services guide. 

The survey of accelerated test methods would be performed 
by a commercial enterprise on a fee basis, and provide informa- 
tion as to test methods and proccdures, equipment, and without 
delving into any details, information for the evaluation and 
correlation of data thus obtained. 

Since the pursuit of such a project involves Federation policy. 
and Federation funds. it was presented to the Executive Com- 
mittee at its January meeting. Since then it was referred back to 
the committee for an in-depth study of the dctails, refinement of 

The proposal to provide an incentive award for a "best" 
paper published was deemed to have merit, but since again 
Federation policy was involved the feeling was expressed that 
any funds so committed should be provided by the Federation, 
rather than be solicited from industry. Again, the committee is 
charged with the refinement of such a proposal. and the task of 
resubmittal together with a budget proposal. 

The last item, to provide a corrosion services guide, was 
regarded as possibly being dangerously commercial, since 
listees could conceivably use this service for business gains. 
On this basis the Executive Committee voiced firm opposition. 

The Corrosion Committee is slated to meet at Federation 
headquarters in May. A major point on its agenda is the action it 
must take regarding the opinions previously expressed. 

It is also the intention of this committee to take advantage of 
several opinions expressed during the October meeting of the 
Technical Advisory Committee, at which representatives from 
several Societies indicated their committees are pursuing proj- 
ects in the area of corrosion protection. 

Significant strides have been made in fortifying liaison with 
thc Steel Structures Painting Council (SSPC), and in an ancil- 
lary way a fairly good contact has been established with the 
International Standards Organization (ISO), which in turn keeps 
the National Association of Corrosion Engineers (NACE) ap- 
prised of its actions. 

ALEXANDER A. CHASAN, 
Chtrirman 

EDUCATIONAL 

The Educational Steering Committee recommended (and the 
Executive Committee approved) the awarding of a total of 
$32,000 in scholarship funds to the following schools that grant 
undergraduate and graduate degrees in coatings technology: 
University of Detroit; Eastern Michigan University; Kent State 
University; University of Missouri-Rolla; North Dakota State 
University; and University of Southern Mississippi. 

the goals sought, and an estimate of the financial expenditures Federation Past-President (1951-52) Hiram P. Ball attended 
the Federation would incur. the meeting 
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Representing the Toronto Society was Kurt F. Weitz; the 
Western New York Society was represented by Thomas Hill 

Additionally, the committee has developed a more dclinitive 
criteria for granting future scholarship funds, to better dcter- 
mine the success o f  a school in attracting good studcnts who 
subsequently enter the coatings industry. We wi l l  thus have the 
basis for selecting those schools deserving o f  maximum sup- 
port. and be assured that Federation scholarship funds arc being 
used to best advantage. 

To also assist i n  this regard. the committee plans to hold its 
meetings, when feasible, near one o f  the schools receiving 
scholarship grants, to visit the campus and chat with students 
and faculty; this w i l l  help give us a better assessmcnt o f  the 
effectiveness o f  our grants, as wcll as determine the needs o f  
each school. 

I n  another area, the committee is focusing on the desirability 
o f  developing a career promotion program, to acquaint students 
with the many opportunities i n  the coatings industry; this could 
include a video tapc presentation, similar to the motion picture 
produced by the Federation some years ago. which would also 
be used to acquaint the general public with coatings technology. 

Discussions have been held with Battcllc Memorial Institute 
(Columbus) regarding production o f  a video tapc; a visit to their 
facilities confirmed their capabilities for undertaking such a 
project, and they have been asked to submit a proposal for do~ng  
so, for consideration. 

To supplement this program, retired Fedcration ~nembcrs 
could be recruited to visit schools where the video tapc would be 
shown, to provide additional commentary and answer ques- 
tions. 

The Steering Committec met with Socicty Educational Com- 
mittee Chairmen and representatives from schools receiving 
Federation scholarship grants on Apri l  22. in Atlanta. This 
annual event helps those attending to share experiences and 
recommendations for improvcd communications, and the nicet- 
ing was marked by spirited and stimulating discussions. I t  is 
obvious that our Societies are engaged in effcctivc educational 
programs. and that many o f  them also provide funding to assist 
efforts at schools in their areas. 

los1i1711 A.  VASIA. 
c/l(l;rlfl(lll 

ENVIRONMENTAL CONTROL 
Since November. 1985, this committee has published in ci- 

ther the JOURNAI. 01. COATINGS TECIFNOI.OC;Y or 7'/1(, AII~(,~~(.(III 
Prrint Jolrr~zc~l (or both). the following information for Fetlcr- 
ation membership: 

( I )  OSHA Proposes Dropping Formaldchydc Exposure 
Limits; 

(2) Underground Storage Tanks. EPA Notification Deadline 
May 8, 1986; 

(3) RCRA Manifesting Fi lm Available from EPA: 
(4) EPA Studying Effects o f  Acid Rain on Extcrior Painta and 

Need Our Help; 
(5) OSHA Proposed Rulemaking to Expand Employee Cover- 

age o f  "Right to Know." 
Frequent discussions with Federation mcmbcrship throughout 

the country rcconlirm our previously stated purpose o f  "dis- 
semination o f  timely and accurate information to FSC'T nicni- 
bership regarding those proposed or enacted regulations which 
wi l l  impact our ability to conduct our husincas." 

Jouc.~i SI,I:~.II.~ ST. CI..\IK. 
C'/I(I~I-III(III 

HECKEL AWARD 
The Hcckcl Award Committee began its dclibcr;~tions to 

choose a suitable candidate i n  February 10x6. The committee 
was polled by letter for suitahlc nonilnation> and a slatc of 
promising candidates was assembled. A niccting o f  the conirnit- 
tee was held on April 14 at Fedcration headquarter\ in Philadel- 
phia. The George Baugh Heckel Award no~iiinec was wlccted 
by the committee and the award wi l l  he prcbcntctl at the Annual 
Mccting in Atlanta. 

PI KCY E. PII.K(.I . 
C/I(I~~III(III 

MANUFACTURING 

The Spring Mccting o f  the Manufacturing Committee was 
held in Chicago. March 19x6. Comniittce membership was well 
represented i n  both attendance and enthusiasm, and was espe- 
cially gratified with the participation o f  FSCT President-Elect. 
Carlos Dorris. 

Following up a brief ~iieeting held at the 1985 Annual Meet- 
ing, the committee continues to discu\s ways to improve the 
Manufacturing Programs at each Annual Meeting. I t  was agreed 
to present suitably inscribed plaques to each speaker. and to 
solicit a program critique and suggestions for future programs 
through a survey card di\trihutcd to the audience. Additionally. 
the logistics and economics o f  audio or visual taping o f  the 
programs wi l l  be studied. 

The Golden In~pel lcr Award presented by Morehouse Indus- 
tries at the Annual Mccting during the Manufacturing Program. 
was a topic o f  signilicant discussion. The committee is recom- 
mending to the FSCT Executive Committec that certain changes 
be requested o f  Morehouse in terms o f  thc selection procesa and 
the presentation procedure. 

I n  keeping with the 19x6 Annual Meeting theme. the commit- 
tee chose to pursue a presentation dealing with thc accurate and 
productive handling o f  raw materials and finished goods. Load 
cells. mass nietering, ti l l ing by weight, semi-bulk handling. and 
bar coding wi l l  be discused by supplicrs and uaers under the 
general heading o f  "Productive Alternatives for Improving Ma- 
terials Control." 

The committee continues to encourage manufacturing activity 
at the Society level by suggesting and coordinat~ng the produc- 
tion of new audiolvisual programs, which act as excellent focus 
pro,jects. and are wcll received as educational tools hy the 
Coatings Industry. Through the FSCT staff, a listing o f  manu- 
facturing talks and speakers o f  proven quality w i l l  be made 
availahle to Society Program Chairmen. Additioni~lly, thc com- 
mittee is seeking the approval o f  the Exccutivc Com~nittee to 
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pursue the feasibility of establishing a periodical reprint sub- 
scription service, to provide coatings manufacturing personnel a 
singular reference source for educational material specific to 
their discipline. 

The Manufacturing Committee wishes to express its sincere 
gratitude to the Federation staff and most especially Tom Kocis 
for invaluable assistance, support, and advice. I wish to add my 
personal appreciation to the most recent Manufacturing Com- 
mittee Chairman, Richard Max, whose support and continued 
service together with the enthusiasm of the entire committee, 
have significantly aided me in the first few months of Chairman- 
ship of this productive committee. 

RICHARD M. HILLE, 
Chuirmun 

MEMBERSHIP SERVICES 
With the receipt of Constituent Society membership figures 

based on the 1986 Yeur Book, the total membership of the 
Federation stands at 7.038. a proud record in its history. More 
than half of the Societies showed gains in membership. The 
three largest will receive Certificates of Appreciation-Dallas 
f + 16.1%). Northwestern ( +  15.4%). and St. Louis (+  14.2%). 
The committee will endeavor to encourage and assist those 
Societies who recorded losses in members last year. 

Latest attendance lists of coatings courses at North Dakota, 
%lis>ouri, Eastern Michigan, as well as local symposia & semi- 
nars. have been requested for names of non-member registrants. 
Repeated requests for registration lists from regional meetings, 
e.g..  Southern, Southwestern, and Pacific Northwest, have met 
ulth no response. These are positive areas for future member- 
ship prospects and should not be ignored. 

Finally, it would be a boon to the industry if more university 
educators as well as contributing authors to the JCT were FSCT 
members. 

HORACE PHILIPP, 
Chuirmun 

PAINT HISTORY 
With the exception of the Chairman, there is no working ~ a i n i  

History Committee, and no real activity has taken place. 
I have been cooperating with Jacques Roire, of Paris, and a 

Pabt-President of both FATIPEC and its French Association 
member. Mr. Roire, and his associates, have embarked upon the 
ambitious assignment of writing a book on Paint History, under 
the auspices of the International Coordinating Committee, of 
which the Federation is a member. 

Until volunteers are found to serve on a Federation Paint 
History Committee. there is very little that I can do on my own. 

JOSI..PH H.  BOATWRIGHI., 
Chairman 

PROFESSIONAL DEVELOPMENT 
Since our last report, the Professional Development Commit- 

tee has suffered a number of procedural problems which have 
prevented us from moving forward as rapidly as anticipated in 
our selected areas. These problems have been corrected and we 
are on our way again. We have met once since our last report. 

The membership survey conducted at the Annual Meeting 
received a disappointing (though expected) response of about 
130. Of encouragement, though, was the demographic informa- 

James N. Albright (right) represented the Piedmont Society 
and Raymond Uhlig represented the Pittsburgh Society 

tion which appeared to be quite close to that extracted from the 
JCT audit of subscribers approximately one year ago. The vast 
majority of respondents were characterized as follows: 

( I )  Active members; 
(2) Manufacturers of paint; 
(3) Holders of technical positions; 
(4) Supervise others; 
(5) Prefer workshopllecture types of continuing education 

courses. 
Based on what we learned from this venture, we have devel- 

oped an improved one-page questionnaire. This has already 
been sent out in a blanket mailing to all Federation members. 
Given a decent response in the next month, we should be able to 
develop the necessary information regarding the makeup of our 
membership to allow us to draft programs which address their 
desires and needs. 

Developing an SPC course has proven to be more involved 
than we originally anticipated. At this point, we have succeeded 
in identifying a number of candidate groups to conduct such a 
course for the FSCT. We will be reviewing these options and 
making our final selection at our next committee meeting. Our 
goal is to develop a course which is unique to the Federation, 
and specifically focused on batch process manufacturing. The 
course will be two days in length, with a minimum of three 
offerings of the course at widely placed geographical locations. 
The course will be of a survey nature, but with enough sub- 
stance to take home to one's employer to judge the value of 
statistical process control in one's own company. It will also 
contain enough substance to allow people to take the next step in 
implementing such a program should they so desire. The cost of 
the course was necessarily left open at this time, since the 
specific choices made at our next meeting will largely determine 
that value. 

Follow-up publicity to our selection will include interviews 
with the selected SPC instructor in various journals, publicity 
through the FSCT Manufacturing Committee, publicity at the 
Annual Meeting (possible presentation), JCT editoriallarticle, 
and direct mail. 

The issue of a problem-solving forum in the JCT has been 
taken up with the Publications Committee. 

A bit of a controversy arose during our deliberations regard- 
ing the role of the Professional Development Committee within 
the Federation versus that of the Educational Committee and 
possibly others. It was the consensus of this committee that the 
FSCT Executive Committee andlor Board should clarify the 
respective roles of their committees in order to prevent the 
inefficiencies which would necessarily result from needless du- 

Vol. 58, No. 739, August 1986 



plication. This committee recommends that its role be focused 
on the continuing education o f  the membership o f  the Feder- 
ation (i.e., people already i n  our industry). This could distin- 
guish i t  from educational efforts related to qualifying people for 
entry into our industry, and from joint industryluniversity pro- 
grams. 

As we conclude our first year i n  existence, I am pleased to 
report that this committee is, indeed, off  and running. We have 
taken a number o f  discreet action steps which wi l l  manifest 
themselves in programs o f  observable value to the membership 
i n  the very near future. I am gratified and encouraged by the 
continued enthusiastic support and participation o f  the members 
o f  this committee. I look forward to a clarification o f  the role o f  
this committee within the Federation structure, so that we may 
even more effectively serve the Professional Development 
needs o f  our membership. 

F. LOUIS F L ~ Y U ,  
Chairrnan 

ANNUAL MEETING PROGRAM 

A meeting o f  the Annual Meeting Program Committee was 
held i n  Cleveland on November 22, 1985. The theme for the 
Annual Meeting, "Compliance and Quality: Recognizing the 
Opportunities," was developed along with plans for program 
subject matter to support the theme. 

Tom Kocis has capably handled the advance publicity, call 
for papers, coordination o f  various sources o f  technical papers, 
correspondence to authors, etc. As a result o f  his and the 
committee's efforts we currently have commitments for 12 out- 
side papers, five Roon Award papers, two overseas papers. four 
color symposium papers, and five powder coating symposium 
papers. These numbers wi l l  probably change but with the addi- 
tion o f  Society papers, a Manufacturing program, and the Mat- 
tiello Lecture, the technical program for the Annual Meeting 
looks good. 

PERCY E. PIERCE, 
Chairnii~n 

( I )  The "Safety Net" column proved to be impractical. 
probably due to reluctance o f  individuals to report acci- 
dents and the difficulty to clear sensitive information for 
publication i n  the JCT. 

(2) "Open Forurn" and "Humbug from Hillman" continue 
to be popular features in the JCT. 

(3) The Crossword Puzzle submitted by Earl H i l l  w i l l  con- 
tinue in the JCT. 

(4) Other features which may be added include a Computer 
Column. Dr. Darlene Brezinski pointed out the difficul- 
ties i n  developing a column in a rapidly-changing field. 
The committec wi l l  refer this to the Professional Devel- 
opment Committee. 

(5) A suggestion to write an article favorable to the Coat- 
ings Industry w i l l  require further study. 

(6) Membership o f  the Educational Review Board and re- 
view procedures were discussed. 

(7) A letter from Louis Floyd suggested a Problem Solving 
column for the JCT. The committee suggested we send i t  
back to the Professional Development Committee for 
more details to provide a monthly column i n  the JCT. 

(8) Roon Award papers wi l l  be reviewed by the Editorial 
Review Board after the Roon Committee completes their 
review. Roon announcements should be made i n  early 
summer to encourage more participation in the follow- 
ing year. 

(9) The Federation Series on Coarings Techrlolog,~ has three 
completed manuscripts and three others expected short- 
l y .  Publication o f  the first units wi l l  begin this year. 

(10) Technical paper supply is adequate. 
( I  1) The Chairman expressed his sincere thanks to the mem- 

bers o f  the comlnittec for their dedicated efforts on 
behalf o f  the Federation. 

THOMAS J. MIRANL)A. 
Chtrirtncrr~ 

ROON AWARDS 

The Roon Awards competition for 1986 has received declara- 
tions from seven participants indicating their intentions o f  sub- 

PUBLICATIONS mitting eight papers by the deadline. 
Indications arc that thcse papers wi l l  generate a high level of 

A meeting o f  the Publications Committee was held on April interest throughout the ~ ~ d ~ ~ ~ ~ i ~ ~  membership, 
IS, 1986 at the Federation Office, Philadelphia. The following Past experience indicates that a December news release invit- 
were discussed: ing papers for the next year's competition has resulted in a time 

problem for potential authors. Consequently, we are planning to 
move the initial invitation from December back to June o f  the 
preceding year. We feel that this w i l l  create additional papers 
for the competition as well as maximize the quality of the 
submissions. 

Pt111.l~ W. HAKI~AI GH. 

Chcrirmatl 

TECHNICAL ADVISORY 

The Technical Advisory Committee (TAC) met with repre- 
sentatives o f  I 8  Society Technical Committees in Octobcr 1985. 
Madison, WI. A complete report o f  the proceedings o f  the 
meeting appeared i n  the March 1986 JCT. 

I n  addition, the TAC reviewed the Consumer Guide to Exte- 
rior Flat Latex Paints, developed by the Southern Society and 
recommended to the Board o f  Directors that the document he 
returned to the Societv for review. 

In attendance were Thomas Fitzgerald, Sr. (St. Louis) and During the course o f  the meeting in Madison, representatives 
Berger Justen (Southern) o f  the Forest Products Laboratory (FPL) spoke about an Adviso- 
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ry Committee of paint experts that formerly assisted FPL in 
developing its paint research programs. The advisors were from 
NPCA. However, the committee was disbanded in 1980. FPL 
asked for help and the TAC, in conjunction with Roy Brown and 
Federation staff (Tom Kocis), are exploring a process in which 
the Federation can assist the wood-industry in its research 
program. 

The members of the TAC for 1986-87, in addition to the 
Chairman, are: Jan Grodzinski, of S.C. Johnson & Son Ltd.; 
Richard E. Max, of Standard Coating Corp.; Colin D. Penny, of 
Hampton Paint Mfg. Co., Inc.; Gerry K. Noren, of DeSoto, 
Inc.; and V.C. (Bud) Jenkins, of Ellis Paint Co. 

This group met on April 15 to plan the fall meeting of the 
committee. A tentative date and site has been established. 

As Chairman, and on behalf of the other members of the 
TAC, I would like to express sincere appreciation to Stanley 
LeSota, of Rohm & Haas Co., who, after many years of service, 
resigned his position on the committee because of the pressure 
of other commitments. Stan has been an asset to our committee 
and we shall miss his counsel. 

SAUL SPINDEL, 
Chairman 

TECHNICAL INFORMATION SYSTEMS 
The TlSCO is currently devising an alpha-numeric subject 

classification system which will be suitable for the computer- 
ized Subject Index of the JOURNAL OF COATINGS TECHNOLOGY. 

HELEN SKOWRONSKA, 
Chairmun 

DELEGATE TO 
NPCA SCIENTIFIC COMMITTEE 

The most recent meeting of the NPCA Scientific Committee 
was held in November 1985, Washington, D.C. The Federation 
Has represented by the Delegate as well as Roy Brown and Tom 
Kocis. 

The following topics were discussed: 

PROGRAM: The- 1986 Spring meeting will include a tour of 
Ryland Homes plant (manufacturers of modular homes). There 
also was interest in special presentations on general topic of 
New Coatings Technology, including a meeting to tie-in with 
FSCT Professional Development Committee Seminar on Statis- 
t~cal Process Control, if the timing is feasible. 

EDUCATION: This subcommittee has been disbanded. 

RAW MA-~ERIALS INDEX: Updated semi-annually, each section 
of the Index is completely revised every five years; NPCA staff 
i \  being assigned industry support people with appropriate ex- 
pertise to review the various sections and to upgrade quality. 

RES~ARCH:  Overview on activities of Center for Adhesives, 
Sealants and Coatings (CASC), at Case Western Reserve Uni- 

versity was presented by Alex Ross, of Spencer Kellogg, who is 
on CASC Advisory Board. CASC now has 24 industry sponsors 
(with waiting list); fee raised from $15,000 to $20,000 annual- 
ly. Participants reportedly are satisfied with results to date, 
though most of current activity focuses on sealants and adhe- 
sives. 

The Federation report was given by Roy and me. I advised of 
the new FSCT officers for 1985-86, detailed the evolution of 
PRI to the Coatings Industry Education Fund, and provided an 
overview on the plans of the Professional Development Com- 
mittee. The interest expressed by the representatives of the 
Forest Products Laboratory and several forest products firms in 
reactivating liaison with the coatings industry was also dis- 
cussed as well as the Federation's interest in developing such a 
program. 

Roy presented an update on the work being done by the 
Societies on the testing of the paints produced from the PCP 
polymer developed by the PRI-sponsored Mildew Consortium, 
and also discussed the Proficiency Testing Program and the 
Spring Seminar on Special Purpose Coatings. 

An entire morning was devoted to discussions of regulatory 
matters; including presentations by Dr. F.B. Thomas, of Shell 
Chemical (Toxicity Issues Related to Solvents and Other Coat- 
ings Materials) and Dr. L.S. Spurlock, of Chemical Manufac- 
turers' Association (Review of CMA's Special Programs), 
along with update reports by various NPCA staffers. Major 
focus was on impending first-phase deadline (November 25) for 
complying with OSHA requirements for labeling containers of 
hazardous substances and distributing Material Safety Data 
Sheets to customers. 

At a luncheon, hosted by NPCA, Roy was presented with a 
plaque, honoring him for his many years of service to the 
Scientific Committee while a member of the NPCA staff. 

NPCA Executive Director Larry Thomas spoke briefly, pro- 
viding some general comments about NPCA activities, includ- 
ing trying to do a better job in government relations at the state 
and local level, and in working more closely with EPA, OSHA, 
and other federal agencies re pending regulatory considerations. 
Also, NPCA will attempt to develop a strong communications 
effort for dealing with the media, along with pursuing consumer 
education on health hazards in dealing with paint products. 

This was the final meeting chaired by Len Afremow, of 
Midland Div., Dexter Corp. He will be succeeded as Chairman 
by Wally Krason, of The Enterprise Cos. 

SAUL SPINDEL, 
Delegate-Scientijic Committee 

NEXT MEETING 
The next meeting of the Federation Board of Directors 

will be held on Tuesday, November 4, 1986, 9:00 a .m . ,  
at the Marriott Marquis Hotel in Atlanta, GA.  
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or-matching Aptitude Test Set was created by the r-Society Color Council and sponsored by the 
ation. It is in world-wide use as a means for estimating color-matching skill. The 1978 edition contains 

minor refinements over the previous editions (1944,1953, 1964), and these bring it closer to the original 
ISCC plan, making it a still more successful tool for evaluating color-matching skill. 

The basic aim of the Test is to provide an objective measure that will aid in determining an individual's 
ability for performing color-matching tasks accurately. Changes in a person's color-matching skill may 
occur over a period of time, improving due to training, experience, and motivation, or lessening when 
removed from practice, or as a result of health disorders. Retesting at regular intervals will provide an 
indication ofany such changes in an individual's ability. 

The Test is not designed to indicate or measure "color-blindness" (anomalous color vision). Special 
tests designed for this purpose should be used. 

The Color-matching Aptitude Test Set consists of a carrying case, an easel on which are mounted 48 
color chips, a dispenser which holds 48 matching chips, score sheets, and a scoring key. 

Brochure available upon request. Price: $400. 
Orders must be prepaid. U.S. and Canada-Add $10.00 shipping. All others-Add $50.00 ship~ina. 

Federation of Societies for Goatings Technology 
1315 Walnut Street, Suite 830, Philadelphia, Pa. 19107 (215) 545-1506 



Correlation of Results 
From 'Color-matching Aptitude Test' Scores 

Birmingham Paint, Varnish and Lacquer Club 
Technical Committee 

Data from tests performed by several organizations 
using the 1978 version of the Color-matching Apti- 
tude Test Set were collated and compared with simi- 
larly collected data for the 1964 version of the test. 
Small but significant differences in the mean individ- 
ual color row scores were noted between the ver- 
sions, although the total scores in each case gave a 
normal Gaussian distribution. This enables a revised 
interpretation of scores to be drawn up for the 1978 
test version. An age-dependence for mean scores 
was also observed, with the best mean scores being 
achieved by examinees in the 25-29 age group. 

INTRODUCTION 

In 1979. the Birmingham Paint Varnish and Lacquer Club 
(BPVLC) set up an agency for the sale in the United 
Kingdom of publications of the Federation of Societies 
for Coatings Technology (FSCT). Being the only Feder- 
ation constituent body located outside continental North 
America, the BPVLC was uniquely situated to encourage 
sales of the many FSCT educational and vocational pro- 
ductions. Among these items was the well-established 
Color-matching Aptitude Test (CAT) in its most recent, 
1978. edition. Within a relatively short time, the Club 
sold nine of these sets in the U.K., both within and 
outside the paint industry. 

Members of the Club's Technical Committee realized 
that potentially they were in a very favorable position to 
undertake a study of correlation with this test series. A 
subcommittee therefore was established with the objec- 
tive of attempting to make a cooperative study of test 
results, and establishing means, etc. Sufficient interest 

P x ~ e o i c d  n lhr Annudl Mccung ell the l:edr.r.tl~on ol Sorirl#c\ Ilrr C u d l ~ n p  Terhn<ll<~gy. ~n 
51 Lou),. h10. on 011uhcr X.  1085 
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and data were made available to enable this project to be 
pursued. For convenience, this subcommittee was titled 
CATSUB. 

Subsequently, it was established that a similar investi- 
gation in North America had been shelved after some 
initial work because of the difficulties of obtaining a 
sufficient number of test results. What work had been 
done did suggest that minor, but significant, variations in 
scores were being obtained with the 1978 Test Set in 
comparison with the 1964 Set. This data was made avail- 
able to the Birmingham group. 

HISTORY O F  CAT 

The Color-matching Aptitude Test has a well-docu- 
mented history. In 1940, the Inter-Society Color Council 
(ISCC) realized that a test was needed to provide an 
objective measure to aid in the determination of an indi- 
vidual's ability to perform color matching tests accurate- 
ly, and an experimental version of the test was produced 
in 1944. 

This proved to be successful and, with financial sup- 
port from the FSCT, a second edition was released in 
1953 and a third edition in 1964. Because of continuing 
sales, and the exhaustion of the stocks of the colored 
chips used in the set, it became necessary to prepare a 
fourth edition of the test, which was released in 1978. 
The ISCC claims that this edition "incorporates only 
minor refinements which bring it closer to the original 
plan and should make it a still more successful test for 
evaluating color-matching skill." It is to be noted that the 
test name was changed from Color Aptitude Test to 
Color-matching Aptitude Test for this 1978 edition. 

There have been many papers explaining the use of the 
test. In the early years, several papers by Dimmick 
are notable, since he was the prime mover in the develop- 
ment of the test. The use of the test in the United King- 



BIRMINGHAM CLUB 

Table 1-1 978 Test Data Total Scores 

No . of Examinees Mean Scores 
-. .- ...... - . - 

Source M F B R G Y Total 
-- ...... - 

U.K.1 . . . . . .  29 29 19.07 16.29 14.53 18.71 68.60 
U.K.2 . . . . . .  13 0 19.08 17.31 16.92 22.85 76.15 
U.K.3 . . . . . .  32 7 19.69 16.97 13.64 18.59 68.90 
U.K. 4 . . . . . .  13 3 19.38 20.31 16.12 21.31 77.13 
U.K.5 . . . . . .  9 2 21.09 20.18 15.00 22.35 78.82 
U.K.6 . . . . . .  32 1 19.12 15.82 15.94 21.09 71.97 
Tota1U.K . . . .  128 42 19.38 17.06 14.96 19.95 71.36 
U.S. . . . . . . . .  39 10 20.18 16.43 16.16 20.12 72.90 
Total 
U.K.+U.S. 167 52 19.56 16.92 15.23 19.99 71.71 

dom was described by ~ e s s .  Tilleard. and ad am^.^ It 
would appear that there has been little. if any. published 
work recently. so the present investigation perhaps is of 
value in bringing the test to the notice of a new generation 
of colorists . Although instrumental techniques have ad- 
vanced both in accuracy and in speed of working over the 
40-year life span of CAT. visual color assessments are 
still important in commercial and industrial life. and the 
continuing sale of CAT confirms that it is still desirable to 
make assessments of visual skills . 

DESCRIPTION OF THE TEST 

The test set comprises an easel with 48 fixed color 
chips. a dispenser with 48 corresponding loose chips. 
together with scoring sheets. a scoring chart. and a carry- 
ing case . When erected. the easel stands at 45" to the 
horizontal . The 48 chips are arranged in four color rows. 
and within each row the chips differ from one another by 
small saturation steps. with the lightness (Munsell Value) 
and hue being kept constant . In the 1978 Test Set. the 
hues are approximately Munsell 10B. 7.5RP, 5BG and 
2.5Y. For convenience. these hues are described as Blue. 
Red. Green. and Yellow. respectively . The Munsell Val- 

Table 3-Analysis of Color Row Scores. 1978 

Mean . . . . . . . . . . .  19.56 16.92 15.23 19.99 
Variance . . . . . . . . .  13.59 19.52 17.06 16.96 
S.D. . . . . . . . . . . . .  3.69 4.42 4.13 412 

ues. although constant for each color series. are situated 
between 2.8 and 4.6. (The data advised with the set is not 
correct on these points for the current edition.) Within 
each color row. the saturation range between the extremes 
is approximately two Munsell chroma steps. and the 

Score Range U.K. 1 U.K. 2 

105-111 . . . . . . . . . . . . . . .  .- 
100.4 . . . . . . . . . . . . . . . . . .  - 
95.9 . . . . . . . . . . . . . . . . . .  - 
90.4 . . . . . . . . . . . . . . . . . .  1 
85.9 . . . . . . . . . . . . . . . . . .  4 
80.4 . . . . . . . . . . . . . . . . . .  2 
75.9 . . . . . . . . . . . . . . . . . .  6 
70.4 . . . . . . . . . . . . . . . . . .  15 
65.9 . . . . . . . . . . . . . . . . . .  12 
60.4 . . . . . . . . . . . . . . . . . .  8 
55.9 . . . . . . . . . . . . . . . . . .  6 
50.4 . . . . . . . . . . . . . . . . . .  3 
45.9 . . . . . . . . . . . . . . . . . .  - 
40.4 . . . . . . . . . . . . . . . . . .  - 
35.9 . . . . . . . . . . . . . . . . . .  - 
30.4 . . . . . . . . . . . . . . . . . .  I 
25.9 . . . . . . . . . . . . . . . . . .  - 

Below 25 . . . . . . . . . . . . .  .- 

Table 2-1978 Data. Histogram of Total Scores 

U.K. 3 U.K. 4 U.K. 5 U.K. 6 
-- - 

- - - - 
- - I - 
. I . . 

. 2 I . 

I 2 2 3 
3 2 3 6 

10 2 . 3 
6 2 I 9 
6 4 I 4 
6 . I 5 
4 . I 3 
2 I . . 

. . . . 

I . . . 
. . . . 

. . . . 

. . . . 

. . . . 

All U.K. U.S. 
~~ ~ 

- - 

I - 

I 2 
4 2 

14 3 
21 8 
23 4 
34 13 
28 6 
2 I 6 
15 3 
6 I 
0 I 
I - 

0 . 
I . 
0 . 

0 . 

Total 

Mean . . . . . . . . . . . . . . .  68.60 76.15 68.90 77.13 78.82 71.97 71.36 72.90 71.71 
Variance . . . . . . . . . . . . .  106.92 87.51 88.50 146.61 150.51 78.15 114.73 116.05 115.43 
S.D . . . . . . . . . . . . . . . . .  10.34 9.35 9.41 12.11 12.27 8.84 10 71 10 77 ~n 74 
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'COLOR-MATCHING APTITUDE TEST' SCORES 

Table 4-1964 Test Data 

No. of Examinees Scores (Mean) 

Source M F B R G Y Total 
~ - -  - .  

C S .  . . . . .  . .  39 10 17.57 18.61 17.84 1694 70.96 
L.K 3 . .  . .  . .  I8  0 21 06 18.83 15.67 16.89 72.44 
L.K.7 . . . . . .  46 O 22.20 20.26 18.52 18.30 79.28 
Total . . . . . . . I03 10 20.01 19.32 17.77 17.49 74.58 

Table 5-1964 Test Data, Histogram o f  Total Scores 

Score Range U.S. U.K. 3 U.K. 7 Total 

mean chroma difference step is of the order 0.12 Munsell 
units of chroma for the scoring chips. 

It is important to note that although the CIE chromatici- 
ties for the red and green rows lie nearly parallel to protan 
and deutan confusion lines, CAT cannot be used to diag- 

SCORE RANGE 

Figure 1-1978 data: tota l  scores frequency histogram 

Table 6-Analysis o f  Color Row Scores, 1964 

Mean . . . . . . . . . .20.01 19.32 17.77 17.49 
Variance. . . . . . . . .23.23 14.38 16.89 17.84 
S.D. . . . . . . . . . . . .  4.82 3.79 4.11 4.22 

nose color deficiency. It is recommended that a pseudo- 
isochromatic plate test for color deficiency be used for 
this purpose since this is accomplished in less than five 
minutes and, in most cases, is reliably conclusive. 

The chips in each row are separated by a one-half inch 
gray background; they are not arranged in order of satura- 
tion but in such a manner that there is a perceptible 
difference between adjacent chips. When arranged in cor- 
rect saturation sequences, the differences can be observed 
as quite small, so even an experienced colorist will be 
unlikely to achieve a perfect score when taking the test. 

The examinee's task is to take loose chips one at a time 
from the dispenser and decide which of the easel chips it 

SCORE RANGE 

Figure 2-1964 data: total scores frequency histogram 

yol. 58, No. 739, August 1986 



BIRMINGHAM CLUB 

Table 7-1978 Test Data, Age Analysis 

Age Range Sample 

Under 20 . . . . . .  .23 
20-4. . . . . . . . . .  .43 
25-9. . . . . . . . . .  .24  
30-4 . . . . . . . . . .  .3  1 
35-9. . . . . . . . . .  .22  
40-9. . . . . . . . . . .  13 
50-9.. . . . . . . . . .  10 

MALE 
Scores 

B R G  

18.78 15.13 13.05 
19.45 16.24 14.47 
20.54 17.42 17.46 
20.20 17.29 16.10 
20.32 17.68 15.45 
18.38 17.77 16.23 
18.50 15.90 14.70 

Y Total 

FEMALE 

Under20 . . . . . . .  9 17.44 15.33 13.78 19.67 67.22 
20-4 . . . . . . . . . . .  11 21.45 17.73 15.09 19.91 74.19 
25-9 . . . . . . . . . . .  12 19.09 17.25 15.49 19.76 71.58 
30-4 . . . . . . . . . . .  2 18.00 17.50 16.00 21.50 73.00 
35-9 . . . . . . . . . . .  1 20.00 14.00 15.00 17.00 66.00 
40-9 . . . . . . . . . . .  6 18.50 20.67 14.83 16.33 70.33 
50-9 . . . . . . . . . . .  11 18.64 17.82 15.45 19.00 70.91 

COMBINED 

most closely matches. The loose chip number (indicated 
on its reverse) is written on the scoring sheet below the 
easel chip chosen and the chip returned to the dispenser. 
Each chip is treated similarly. 

In practice, most examinees find three or perhaps four 
chips in each easel row that are reasonably near to each 
loose chip. These chips are physically separated from one 
another by other easel chips which are more or less clear- 
ly different from the loose chip being matched. The ex- 
aminee needs to be able to make a decision between the 
three or four options, only one of which is correct. 

Of the 48 chips in the set, the first eight are to accustom 
the examinee to the test and are not included in the score. 

Under 20 20-24 25-29 30-34 35-39 40-49 50-59 

AGE RANGE 

Figure 3-1978 data: age analysis of combined male and 
female scores 

Table 8-1964 Test Data, Age Analysis 

Age Range Sample 
-- 

Under 20 . . . . . . .  ?(I 
20-4. . . . . . . . .  .23 
25-9. . . . . . . . . . .  I I 
30-4.. . . . . . . . . .  19 
35-9. .  . . . . . . . . .  I 2  
40-9 . . . . . . . . . . .  I ?  
50-9.. . . . . . . . . .  4 

MALE 
Scores 

B R G  

COMBINED MALE 8 FEMALE 

Under20. .  . . . .  . ? I  20.71 19.43 17.14 16.81 
20-4.. . . . . . .  .26 21.19 18.92 19.35 18.42 
25-9.. . . . . . . . . .  12 21 67 19.50 18.17 10.50 
30-4 . . . . . . . . . . .  I 9  18.53 18.53 15.53 15.58 
35-9.. . . . . . . . . .  13 20.15 ?O.hl 18.85 19.23 
40-9. . . . . . . . . . .  13 18.46 19.46 18.61 17 39 
50-9 . . . . . . . . . . .  7 16.14 19.57 17.00 14.57 

Total 
- 

74 25 
7 x 5 2  
79 72 
68 I 6  
77 84 
7.1 91 
66 0 

74 14 
77 X X  
78.83 
68.16 
78 x i  
73 92 
67 29 

The remaining 40 chips (tcn in cach color row) \core 
broadly in the following way: 

For correct mt~tching . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
For 1n;ltching onc \;ttur;~tion \tcp h c l ~ w  or 

ahove correct . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
For matching two \;truration \ ~ c p \  hclow. or 

ahovc c ~ r r e c l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
For matching more than two \atur;illnn \tcp\ 

away from corrccl . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

However, the scoring is not the same for all the niatch- 
es, prcsun~ably becausc the color diffcrencc steps are not 
equal throughout the series, and lower scores are awarded 
where the differences are 

Thus, instead of a niaximum possible score of 110 
(four rows each scoring 30). the actual ~naximurn scorcs 
are Blue-28. Rctl-29, Green-25. Ycllow-29. and Total- 
I l l .  

The scoring in fact was bascd on placcmenth made by 
examinees in earlier test editions, using statistical meth- 
ods to assess ease or difficulty of' making matches with 
each loose chip and weighting the scoring accordingly. A 

AGE RANGE 

Figure 4-1964 data: age analysis of male scores only 
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different pattern of possible maximum scores is achiev- 
able in the 1964 and 1978 editions when compared with 
the two earlier editions: It is to be regretted that each row 
score maximum is not equivalent. 

Since the test is ordered in a very precise way, one 
advantage is that all examinees make their assessments in 
the same sequence, which should lead to the possibility of 
comparing results made by different examinees at differ- 
ent times. Attention needs to be given to use of correct 
lighting, both to achieve proper levels and quality of light 
and to avoid specular reflection of the light source. Test 
instructions give advice on these points. 

Most candidates take between 30 minutes and one hour 
to complete the test, but some individuals take widely 
different times. Provided that an examinee has high moti- 
vation to achieve a good score. length of time taken on 
the test does not seem to correlate with the level of score 
obtained. 

TEST DATA CORRELATION 

For the purpoaes of the work of CATSUB, a question- 
naire score sheet was devised for respondents to show the 
following details: 

( 1  ) Individual identification (by number only); 
(2 )  Age: 
(3)  Sex; 
(4)  Row scores: 

Blue 
Red 
Green 
Yellow 
Total; 

(5)  Time taken for chips 9-48; and 
(6)  Experience levels-No ExperienceiSome Experi- 

ence1Experienced. 

In some cases, certain items of information were not 
available, but for all cases where row scores were given, 
the data was included in the survey. 

In addition, the respondent was asked to give details on 
the lighting and other conditions used in the test, whether 
any other tests were used to assess color vision defects or 
color matching ability, and whether any of their individ- 
ual examinees were known to be color vision defectives. 

Initially, information was sought from the nine com- 
panies who purchased 1978 CAT Sets through the 
BPVLC up to the summer of 1981. Although all initially 
agreed to cooperate, only six companies supplied data. 
Subsequently, through the good offices of Mrs. Ruth 
Johnston-Feller, data from about 50 individuals' tests 
made in the U.S. were obtained. The group of individuals 
had each performed the test on both a 1978 and 1964 
edition of CAT. Later still, CATSUB was able to obtain a 
further group of about 60 test scores made by two Bir- 
jmingham companies using one 1964 CAT Set. 
I In total, there were 219 test scores available from 1978 
;Test Sets and 1 13 scores from 1964 Test Sets. These were 
jmade by individuals having a widc spread of age. experi- 
knee, and background. 

Members of CATSUB 

B.J. Addenbrooke, Chairman.. . Croda Paints Ltd. 
D.M. Heath . . . . . . . . . . . . . . . . .  Holden Surface Coatings Ltd. 
J.F. Slatford. . . . . . . . . . . . . . . . .  Holden Surface Coatings Ltd. 
T.T. Tye.. . . . . . . . . . . . . . . . . . .  Carrs Paints Ltd. 

To deal with the information collected, a computer 
program was devised to sort and process the data. 

SUMMARY OF RESULTS 

Results are outlined in Tables 1-12. Table 1 outlines 
the mean scores achieved in each of the groups of respon- 
dent sets, together with the overall means. (See also 
Figure I.) Table 2 shows a histogram analysis of total 
scores for each group, together with totals, while Table 3 
shows a histogram analysis of all the 1978 scores in 
individual colors. For Tables 2 and 3 ,  the appropriate 
means, variance, and standard deviations are noted. 

Tubles 4-6 show the parallel analysis for the 1964 data. 
(See also Figure 2.) Table 7 shows an age analysis for the 
1978 test data for males, females, and both combined, 
while Table 8 gives an age analysis for the 1964 test data. 
In this case, only male and combined data is presented 
due to the small number of female examinees. Combined 
data from the 1978 test is presented in Figure 3 and data 
for males alone from the 1964 test is shown in Figure 4. 

Analysis by experience level was also made, but no 
significant trends could be detected. 

Since some of the examinees in each test series were 
reported as color defectives as determined by another 
test, the individual and group scores for these tests are 
shown in detail in Table 9. The group data for each test 
set was analyzed, as shown in Tables 10 and 1 I .  Here the 
data for females, color-normal males, and color-defective 
males is compared. 

Table 9-Scores of Individual Reported Color Defectives 

Examinee B 

I . . . . . . . . . . . . . .  . I 9  
2 .............. . I 5  
3 . . . . . . . . . . . . . . .  16 
4 . . . . . . . . . . . . . .  .24 
5 . . . . . . . . . . . . . .  . I 3  
6 . . . . . . . . . . . . . .  . I 7  
7 . . . . . . . . . . . . . .  .23 
8 . . . . . . . . . . . . . .  .20 
Total Means . . . . . .  18.38 

Examinee B 
-- - - - -- 
9 . . . . . . . . . . . . .  . I 2  

10 . . . . . . . . . . . . . .  18 
I I  . . . . . . . . . . . . . .  23 
12 . . . . . . . . . . . . .  .23 
13 . . . . . . . . . . . . .  .21 
14 . . . . . . . . . . . . .  .28 
15 . . . . . . . . . . . . . .  19 
Total Means . . . . .  .20.57 

1978 DATA 
R G Y Total 
-- -- - - - 

6 5 25 55 
9 5 23 52 
I I 10 27 64 
13 8 2 1 66 
I I 14 2 1 59 
16 23 20 76 
5 8 29 65 
8 0 23 51 
9.88 9.12 23.63 61 00 

1964 DATA 
R G 

- 

I I I I 
12 17 
17 12 
20 6 
20 14 

Total 
- - 
50 
62 
74 
64 
71 
67 
63 
64.43 
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Table 12 was constructed from the 1978 data to show 
the score contribution by color row for various divisions 
of the examinees (by sex, and by highest and lowest octile 
groups) for comparison with the color defective group. 

DISCUSSION OF RESULTS 

Comparison of Table I and 4 shows that the overall 
mean score achieved with the 1978 data was slightly 
lower than that achieved with the 1964 test data. 

Within each table, the contribution to the overall score 
by each color row score from each source calculated as a 
percentage of the appropriate mean total is fairly consis- 
tent. However, when comparing the make-up of scores by 
color row achieved with the two sets, significantly differ- 
ent proportions are seen. For the overall totals in each 
case, the figures are as follows: 

B R G Y Totals 
1978MeonScores . . . . . . .  19.56 16.92 15.23 19.99 71.71 
%ofMeanTotal . . . . . . . .  27.3 23.6 21.2 27.9 (100) 
% of Maximum 

Possible.. . . . . . . . . . . .69.9 58.3 60.9 68.9 64.6 

B R G Y Totals 
1964 Mean Scores. . . . . . .20.01 19.32 17.77 17.49 74.58 
% of Mean Total.. . . . . . .26.8 25.9 23.9 23.5 (100) 
% of Maximum 

Possible.. . . . . . . . . . . .71.5 66.6 71.1 60.3 67.2 

In the case of the U.S. group data for each test set, the 
color row contributions to the mean group score for each 
of the test sets is very similar to those shown above, viz: 

B R G Y Totals 
U.S. group, 1978 Set 

% of Mean Score . . . . .27.7 22.5 22.2 27.6 1100) 
U.S .  group, 1964 Set 

%ofMeanScore . . . . .  24.8 26.2 25.1 23.9 1100) 

It should be re-emphasized that these results are for the 
same examinees taking each test within a few days, with 
some taking the older test first, others the newer test first, 
on a purely random basis. The correlation between mean 
color row scores for the two editions of the test is not 
good for the red, green, and yellow rows. However, for 
overall mean scores the variations are much smaller, and 
well within the range of expected re-test variations. 

Nonetheless, on average, an examinee could expect to 
achieve significantly poorer red and green row scores, 
and significantly better yellow row scores on the 1978 
Test Set. 

Table 10-1978 Test Data, Total Scores 

No. of Examinees Mean Scores - -- -- . 

Group M F B R G Y Total 
- - -- 
All males.. . . . . . . 167 - 19.65 16.75 15.30 20.23 71.92 
Reported 
Color-defectives . 8 - 18.38 9.88 9.12 23.63 61.00 

"Normal" males.. 159 - 19.72 17.09 15.61 20.06 72.47 
Females . . . . . . . . . .  - 52 19.29 17.48 15.04 19.23 71.04 
Color normal 

males + females.159 52 19.61 17.18 15.47 19.86 72.12 
All tests.. . . . . . . . 167 52 19.56 16.92 15.23 19.99 71.71 

In Tables 2 and 5 ,  it can be seen that the results for 
overall scores fall into essentially Gaussian distribution. 

By using tables of areas of the normal probability curve 
in the case of the two sets of data, the following table may 
be constructed. 

Total Scores -- 
Over 93 
84-93 
77-83 
67-76 
61-66 
51-60 
Under 5 I 

Total Scores 

Over 100 
88-99 
80-87 
70-79 
62-69 
50-61 
Under 50 

1978 
Probability (%) 

2.5 
14.1 
16.7 
33.3 
16.7 
14.1 
2.5 

1964 
Probability (%) 

2.5 
14.1 
16.7 
33.3 
16.7 
14.1 
2.5 

Actual (%) 

2 3 
12.3 
15.5 
38.8 
17.4 
11.9 

I . X  

Actual (YO) 

I .8 
14.2 
1'1.5 
36.3 
16.8 
8.8 
2.7 

These can each be seen as good fits to the theoretical 
distribution on a purely prohabilitylscore basis. and may 
be used as a guide to score ratings for cxaminecs as 
outlined in our rccommcndations (discussed later). 

The most interesting results are those shown in Trrhlrs 
7 and 8 where the examinecs score is analyzed by age. 

It is clear that the scores of the examinees in the 
youngest and oldest categories are lower than for those in 
the middle age ranges, the highest mean scorcs being 
achieved by the examinees in the 25-29 age band. This 
effect is most clearly shown in the 1978 data, where more 
results were available, but are essentially replicatcd for 
the 1964 data, with higher mcan scorcs, and peaking at 
the same age group. There is an anon~alous mean for the 
30-34 range for this set. This particular group of 19 males 
includes two reported color defectives, and, in addition. 
includes three examinees from the U.S. group whose 
score on the 1964 test was very much poorer than they 
achieved on the 1978 test, suggesting that their results are 
not reliable. If these five tests are discounted, the mean 
for the remaining 14 individuals is 74.7, which is still 
lower than the curve drawn, but morc acceptable. 

These results confirm the findings of Gilbert7 and con- 
tradict statements by Dimmick." 

The remaining tables were drawn up to illustrate the 
differences between the group scores for normal and de- 

Table 11 -1964 Test Data, Total Scores 

No. of Examinees Mean Scores - 

Group M F B R G Y Total 
- 

All males.. . . . . . . 103 - 20.20 19 35 17.76 17.52 74.83 
Reported 
Color-defectives . 7 - 20.57 16.14 11.29 16.43 64.43 

"Normal" males. . 96 - 20.17 19.58 18.23 17.60 75.58 
Females.. . . . . . . . .- 10 18.00 18.90 17.90 17.10 71.90 
Color normal 
males t females. 96 10 19.96 19.52 18.20 17.56 75.24 

All tests.. . . . . . . . I03 10 20.01 19.31 17.77 17.49 74.57 
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Table 12-1978 Tes t  Data, S c o r e  Proflles 

Actual Group 
% Contribution to Total Score Mean - - 

Group B R G Y Total Score 
- --- - - ~  -- - - ~ 

,411 correct score . . . . . . . . .  .25.2 26. l 22.5 26.1 1 1  1 
All females. . . . . . . . . . . . . .  .27.2 24.6 21.2 27.1 71.0 
Males. color normal . . . . . . .  27 2 23.6 21.5 27.7 72.5 
Females-top octile. . . . . . . .  ?5.9 25.6 21 .9 26.6 87.6 
Females-last octile . . . . . .  .?5.2 24.4 21 .8 28.6 54.4 
Males. color normal 

Topoctile. . . . . . . . . . . . .  .2h.h 24.1 21.9 27.3 90.2 
Labt octile . . . . . . . . . . . .  , 2 8 3  23.5 21.3 26.8 54.9 

Males. color defective. . . . .  .30.1 16.2 15.0 38.7 61.0 

fective color vision examinees. Note, however. that only 
examinees reported to us as color defectives are so 
grouped-it is possible that a small number of undetected 
or unreported color defectives are retained within our 
"normal" groups. 

Table 9 gives the scorc details for all of the color 
defectives reported to us, for each of the two test sets. 
Note that as in Adams' table," while the group has a low 
red and green score mean, some individuals scorc quite 
well in these rows. Since nearly 25% of normal observ- 
ers, both male and female, show as individuals, low 
scores for red or for green, occasionally for both, this 
further illustrates the inability of CAT to diagnose indi- 
viduals as color defectives. 

Table 10 compares mean score data for various groups 
from the 1978 data. The contrast between our color defec- 
tives (all of whom are male) on the one hand, and the 
color normal males and fcniales on the other hand is 
clear. Note that the exclusion of the color defective data 
increases the normal group mean by 0.41 score units 
only. 

Table I I gives the parallel 1964 data, and although thc 
detail is different. the consistency of the normal observer 
groups in contrast to the color defectives is again illustrat- 
ed. Here the effect on the mean by excluding the color 
defectives is higher at 0.67 score units but this is due to 
the small proportion of female tests in this group. 

Table 12 lists what we have termed "score profiles" 
for various sub-groups of the 1978 data. Here the contri- 
bution of each color row, expressed as a percentage, to 
the total mean score for each group is shown. The groups 
shown are, in addition to the color defectives, all color 
normal males, all females, and the latter two groups 
subdivided into eight scoring ranges or octiles-the high- 
est and lowest octile in each group being detailed as 
typical of the general uniformity of profile. Thc color 
defectives group profile is entirely different. 

CONCLUSIONS 

From this study of scores from CAT tests, the broad 
findings of earlier workers with the earlier versions of the 
test are confirmed. The overall mean score is in the low 
seventies, and represents approximately twoithirds of the 

maximum possible. The range of scores is essentially 
Gaussian, with no scores being perfect, and none as low 
as would be achieved by purely random placement, which 
can be calculated as around 26. 

These results show that, on average, those examinees 
in the youngest and oldest categories score less well than 
those in the 25-29 age group. 

Because of the different mean scores achieved in three 
of the four color rows by the groups of examinees in the 
two test versions considered, it is unwise to compare in 
detail results from different versions of CAT. 

RECOMMENDATIONS 

From the statistical analysis of the total scores for the 
1978 tests, it is possible to construct a revised score rating 
for this edition of the test to help in categorizing of 
examinees. However, the age-effect should also be 
considered. 

The following interpretation of scores for the 1978 Set 
is recommended to replace the statement given with the 
test instructions: 

Score Range 
- 
Under51 . . . . . .  
5 1-60. . . . . . . . .  
61-66.. . . . . . . .  
67-76. . . . . . . . .  
77-83. . . . . . . . .  
84-93 . . . . . . . .  
94 and over. . . .  

Comment 
-- 

.Very Poor . . . . . . . . . . . .  
. . . . . . . . . . . . .  Poor 
. . . . . . . . . . .  .Fair 
. . . . . . . . . . . . .  Average 
. . . . . . . . . . . .  .Good 
. . . . . . . . . . . . .  Excellent 
. . . . . . . . . . . . .  Outstanding 

Statistical 
Population 
-. 

2.5% 
14.1% 
16.7% 
33.3% 
16.7% 
14.1% 
2.5%. 
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Polyester Resin Synthesis Techniques 
For Achieving Lower VOC 

And Improved Coating Performance 

J.D. Hood, W.W. Blount, and W.T. Sade 
Eastman Chemical Products, Inc.* 

- -- 

For the past several years, the coatings industry has 
faced the challenge of increased regulation of sol- 
vent emissions. Lowering the molecular weight of the 
polyester resin appears to be a feasible approach to 
higher-solids coatings. However, studies have 
shown there is an optimum point in lowering the 
molecular weight below which the VOC of the enamel 
actually increases. Typically, one-stage resin cooks 
are employed, leading to high levels of unreacted 
monomers and oligomers which are volatilized dur- 
ing VOC determinations.' Selectively staging the 
addition of the polyol to minimize the formation of 
unwanted products is an important key to quality 
systems for higher-solids enamels with good phys- 
ical properties. 

INTRODUCTION 

The coatings industry is striving to comply with federal, 
state, and local regulations to minimize air pollution. 
These regulatory pressures have challenged the coatings 
chemist to make rapid technology changes characterized 
by higher solids and lower volatile organic content (VOC) 
coatings. 

The high molecular weight resins that gave such good 
performance in yesterday's conventional polyester sys- 
tems require too much solvent for today's low VOC 
standards, and the systems we call high solids today will 
not meet tomorrow's demanding VOC requirements. 

Presented at (he Water-Borne and H~pher-Solld~ Coaltngs Symposium, ~n New Orleans. LA. 
on February 5-7. 1986 
'P 0. Box 431. Klngsporl. TN 37662 

High-solids coatings are generally defined as having 
nonvolatiles of approximately 80 wt % or a VOC of 2.8 
lbsigal or less. The high molecular weight polyester res- 
ins used in conventional low-solids systems generally 
cannot be used in high-solids enamels. Using less solvent 
to increase solids and lower the VOC results in extremely 
high viscosity solutions with these conventional resin 
systems. A low viscosity enamel solution is essential for 
good atomization, leveling, and flowout of the coating. 

The use of hot spray techniques, reactive diluents, and 
solvent optimization, plus the development of high-speed 
bells and discs have helped to lower VOC, but still leave 
something to be desired. 

At the 1981 Water-Borne and Higher-Solids Coatings 
~ ~ m ~ o s i u m , ~  Stephen Belote discussed the reduction in 
the molecular weight of polyester resins as a means of 
achieving higher solids. He noted, however, that a point 
of diminishing return exists beyond which further reduc- 
tion in the molecular weight actually causes a decrease in 
solids. Studies have shown that the levels of unreacted 
monomers and oligomers increase as the polyester molec- 
ular weight decreases using conventional synthesis tech- 
niques. These monomers and oligomers are volatilized 
during baking of the enamel, thus adversely affecting 
both determined solids and VOC. This earlier work 
showed that an optimum molecular weight exists for a 
polyester to give the lowest VOC for the coating. 

The work presented here describes a synthesis tech- 
nique that produces polyester resins with a more optimum 
molecular weight distribution for high solidsilow VOC 
coatings. 

Laboratory work has demonstrated that staging the ad- 
dition of the polyol during resin synthesis can minimize 
the presence of unwanted products-both high- and low- 
molecular-weight fractions-present in the finished resin. 
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Table 1 -TMPD Glycol-Based Resins 

Resin 1 
(Control) 

1st Stage 
TMPD glycol 11.96 
Trimethylolpropane 1.72 
lsophthalic acid 4.56 
Adipic acid 4.56 
2nd Stage 
Trimethylolpropane - 

Equivalents 

Resin 3 
Resln 2 (Lower MW 

(2-Stage TMP) 2-Stage TMP) 

Resins were cooked to an acid number of 10 + 1 

THEORY 

The typical synthesis of polyester coatings resins is a 
one-stage process where all of the reactants are added 
during the initial reactor charge. This conventional tech- 
nique results in a broad molecular-weight distribution 
which includes both high- and low-molecular-weight 
fractions. The high-molecular-weight resin fractions raise 
the viscosity, thereby limiting enamel solids. The low- 
molecular-weight fractions are detrimental to both coat- 
ing performance and enamel solids or VOC due to volatil- 
ization during cure.3 The resin fraction that is volatilized 
is not as effective as solvents at reducing viscosity, yet 
has to be considered volatile under EPA guidelines. 

To  maximize solids and performance, it is desirable to 
eliminate both the high and low fractions from the molec- 
ular weight distribution of the resin. No doubt, resin 
chemists could offer many theories as to the preferential 
reactions that might occur which are influenced by the 

-Control - 
-- Two-Stage 
----Lower MW ' 

Resh 1-1 
TMP - Resin 1- 

Iwo-Stoge TMP 
-2 
- Resh 1-3 

2400 2000 1600 1200 800 400 

Molecular Weight 

polymer stoichiometry. It is apparent that multiple stag- 
ing the addition of some of the reactants will alter the 
stoichiometry at different points during synthesis as com- 
pared to the standard one-stage technique. 

When a triol branching monomer, such as trimethylol- 
propane (TMP), is used in a resin. the probability is high 
that a significant level of "tetrol" will be formed if it is 
all added in the initial charge. A tetrol is two moles of 
TMP with one mole of diacid. This formation of tetrol has 
a significant effect on the stoichiometric balance of reac- 
tants. 

Using the tetrol as a reactant in resin calculations, the 
weight average values, according to the W.H.  Stock- 
mayer  equation^,^ are greatly increased and show prema- 
ture gelation. It was theorized from a statistical approach 
that addition staging of the TMP branching monomer 
would minimize the tetrol formation and possibly other 
high- and low-molecular-weight fractions. 

EXPERIMENTAL 

Several types of polyester resins were studied d u r i n ~  
this detailed laboratory evaluation. Two were selected for 
the purpose of this report, one based on 2.2.4-trimethyl- 
1,3-pentanediol (TMPDO glycol) and one on 2.2- 
dimethyl-1.3-propanediol (NPGm glycol). Both resins 
utilized trimethylolpropane (TMP) as the branching 
monomer. 

A TMPD glycol-based resin is normally a one-stage 
cook. All reactants are added initially, followed by nitro- 
gen purge and up-heat to a maximum temperature of 
210°C at the end of the synthesis reaction. This is the 
control resin, Resin I .  in Tuhle I .  Resin 2 in Table I 
shows the TMP added in two stages (one-half in the first 
stage and one-half in the second stage), while Resin 3 is a 
lower-calculated molecular weight resin also two-staging 
the TMP. In both Resin 2 and Resin 3, the second stage of 
TMP was added after approximately 50% of the theoreti- 
cal condensate was collected. 

The second resin used in this study is based on NPG 
glycol. This resin is a two-stage cook because of the 
dimethyl 1.4-cyclohexane-dicarboxylate (DMCD) and 
isophthalic acid combination used. To insure a high de- 

TMI'I) and NPC arc reg~\tcted Ir;alen;~~lcr 01  lirrllnrn Kunli~h Co 

Table 2-NPG Glycol-Based Resins 

.- 

Resin 1 
(Control) 
- 

1st Stage 
NPC glycol 25.13 
Tr~rnelhylolpropane 6.65 
DMCD" 10.46 
2nd Stage 
Isophth;~l~c acid 10.46 
Trimelhylolpropane - 

Equivalents 

Resln 3 
Resin 2 (Lower MW 

(2-Stage TMP) 2-Stage TMP) 

Resins were cooked to an ac~d numher 01' 10 + 1. 

Figure 1 -Molecular weight distribution of TMPD glycol-based 
resins 
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POLYESTER RESIN SYNTHESIS TECHNIQUES 

Table 3-Enamels f r o m  TMPD Glycol-Based Resins 
(Calculated Values) 

Ingredients 

Resin 1-1 (85%) in xylene 
Resln 1-2 (85%) in xylenc 
Resin 1-3 (85%) in xylene 
"Cymel" 303 Resin" 
TiOz 
PTSA catalyst 
FC-430 additiveh 
Methyl amyl ketone 
Ektapro" EEP solvent' 
n-Butanol 

Weight Ir solids 
Volume % ~ol ids 
Enamel density. lblgal 
VOC. Ib volatilelgal paint 

minus H,O 
VOC. Ib volatilelgal solids 
Piementibinder 
Polye\tericro.;slinker 
% PTSA catalyst x hinder 
(ir FC-430 add~t~ve x hinder 

Parts by Weight 
-- 

436.3 - - 
- 447.1 - 
- - 454.7 

159.4 163.4 166.2 
353.2 362.0 368.1 

4.4 4.5 4.6 
5.5 5.7 5.8 

110.7 96.5 86.5 
22.1 22.7 23.1 
22.1 22.7 23.1 --- 

1 1  13.7 1124.5 1132.0 

gree of transesterification of the DMCD methyl esters, 
this intermediate is processed in a first stage reaction with 
the glycol. In Tuble 2. Resin I represents a control prod- 
uct with all of the TMP in the first stage; Resin 2 at the 
same calculated molecular weight shows one-half of the 
TMP in the first stage and the other half in the second 
stage; Resin 3 was calculated to give a lower molecular 
weight resin which also employs the two-staging tech- 
nique of TMP addition. 

Molecular weight distribution determinations were 
made by gel permeation chromatography on each synthe- 
sized resin. These computer plotted curves are shown in 
Figure I for the resins based on TMPD glycol and Figure 
2 for those based on NPG glycol. Two-staging the TMP 
in both the TMPD and NPG-based resin systems versus 
the single-stage controls showed some reduction in aver- 
age molecular weight, greatly reduced the number and 
total amount of low-molecular-weight products in the 
resin, and resulted in a reduced polydispersity (m,/m,,) 
in the final resin. These data are shown in Tables 5 and 6. 

It is known from earlier laboratory evaluations' that 
low-molecular-weight fractions in a coatings polymer ad- 
versely affect both enamel solids and physical properties. 
The elimination of these fractions permits the coatings 
chemist to improve the enamel physical properties at a 
higher determined solids. Resin 3 in both Tcrble 1 and 
Table 2 shows this optimized resin of reduced molecular 
weight and two-staging the TMP monomer. 

ENAMELS 

Enamels were prepared from each resin shown in 
Tubles I and 2 ,  adjusted to similar viscosities, and evalu- 
ated. Enamel formulations, calculated solids, and VOC 

-1 
Resm 1-2 

2400 2000 1600 1200 800 400 

Molecular Weight 

Figure 2-Molecular weight  d ist r ibut ion o f  NPG glycol-based 
resins 

values are shown in Table 3 for TMPD glycol-based 
resins and Table 4 for NPG glycol-based resins. 

Staging the TMP monomer gave significant reduction 
in determined resin viscosity (Resin 2 vs Resin I)  in both 
TMPD- and NPG-based systems. The lower calculated 
molecular weight version, which also two-staged the 
TMP (Resin 3),  resulted in the lowest resin viscosity, the 
narrowest molecular weight distribution range, and a re- 
duced amount of low-molecular-weight fractions. Deter- 
mined values on the resins, enamels, and cured films are 

Table 4-Enamels f r o m  NPG Glycol-Based Resins 
(Calculated Values) 

lngredients 

Resin 11-1 (80%) in xylene 
Resin 11-2 (80%) in xylene 
Resin 11-3 (80%) in xylene 
"Cymel" 303 resin 
TiO, 
PTSA catalyst (40%) 
FC-430 additive (10%) 
Methyl amyl ketone 
Ektapro EEP solvent 
n-Butanol 

Weight % solids 
Volume % solids 
Enamel dcnsity, lblgal 
VOC, Ib volatilelgal paint 

minus H 2 0  
PigmenUbinder 
Polyesterlcrosslinker 
% PTSA catalyst X binder 
8 FC-430 additive x binder 

Parts by Weight 
- - 

496.5 - - 
- 507.3 - 
- - 525.4 
132.2 135.0 139.9 
352.8 360.5 373.4 

2.7 2.7 2.8 
5.8 5.9 6.1 

94.9 82.2 60.8 
23.0 23.5 24.3 
23.0 23.5 24.3 --- 

1130.9 1140.5 1157.1 
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Table 5-Determined Resin, Enamel, and Film Properties 
(Resins Based on TMPD Glycol) 

Resin Properties Resin 1-1 Resin 1-2 Resin 1-3 

M, (determined) 
M, (determined) 
Polydispersity M,lM,, 
Gardner viscosity (85%) in xylene 
ICI viscosity (125'C) 
OH value (cal) 

Enamel Propertles 
NV, %by  wt (determined) 
Viscosity (no. 4 Ford cup), sec 
VOC, Ibslgal (determined) 
Residcrosslinker 

Film Propertles* 
Thickness, mils 
Impact res. fronureverse, in./lbs 
Hardness, pencil 
MEK resistance (double rubs) 
Cleveland humidity, 48 hrs at 140°F 

Blisters 
Gloss, 60"120" 

3886 
1508 
2.57 
z, 

1.8 
170 

75.6 
37 
2.72 
70130 

1.3 
100120 

2H 
>200 

None 
92184 

2374 
1074 
2.21 

z 
1.6 
170 

76.5 
34 
2.64 
70130 

1.35 
140180 

2H 
>200 

None 
90182 

1555 
999 
1.56 
X-Y 
0.9 
185 

77.6 
36 
2.53 
70130 

1.5 
140180 

2H 
>200 

None 
91182 

Table 6-Determined Resin, Enamel, and Film Properties 
(Resins Based on NPG Glycol) 

Resin Properties Resin 11-1 Resin 11-2 Resin 11-3 
- - - 

Mw (determined) 2886 2007 1555 
M. (determined) 1424 1134 968 
Polydispersity M JM. 1.84 1.77 1.64 
Gardner viscosity (85%) in xylene Zg Z1 ZI 
ICI viscosity (125°C) 6.8 5.4 3 2 
OH value (cal) 175 175 180 

Enamel Propertles 
NV, % by wt (determined) 73.1 74.2 77.5 
Viscosity (no. 4 Ford cup), sec 37 35 34 
VOC, lbslgal (determined) 2.94 2.82 2.54 
Residcrosslinker 75125 75125 75125 

Film Properties. 
Thickness, mils 1.2 1.3 1.4 
Impact res. fronureverse, in./lbs 100132 1601140 1601130 
Hardness, pencil 4H 4H 4H 
MEK resistance (double rubs) >200 >200 >200 
Cleveland humidity. 48 hrs at 120°F 

Blisters None None None 
Gloss, 60°120" 90181 91181 91180 

(a) Coatings were applied lo zinc phosphate prcucated CR stecl pandr 

tabulated in Table 5 for TMPD glycol resins and Table 6 
for NPG glycol resins. 

In comparing the enamel solution properties after vis- 
cosity adjustment, it was quite apparent that staging the 
TMP in resin synthesis caused significant improvements 
in enamel solids and v O C . ~  VOC determinations were 
made using curing time and temperature for the enamels. 
For the TMPD resin-based enamels, 325OFI20 min was 
used, while 250°F120 min was used for NPG glycol resin- 
based enamels. 

In the cured films, the impact resistance was also no- 
ticeably improved without sacrificing hardness. This is 
due to the reduction in low-molecular-weight fractions 
which are known to adversely affect physical properties 
as well as the VOC of a coating.' 

RESULTS 

During this evaluation, molecular weight distribution 
determinations showed conclusively that low-molecular- 
weight fractions were greatly reduced with multiple addi- 
tions of TMP branching monomer over a single stage 
addition. It was also noted in related but unreported work 
that adding the branching monomer (TMP) in two stages 
was almost as effective as three or more additions of this 
material. 

The two-stage technique for the addition of the branch- 
ing monomer allowed for the formulation of lower molec- 

ular weight resins which produced higher solids enamels 
with improved physical properties. 

SUMMARY 

This work was designed to determine the effect of 
staging the branching monomer, such as trimethylolpro- 
pane (TMP), on resin viscosity, molecular weight distri- 
bution, and enamel properties. Two resin types, both 
using TMP monomer, were reported in this paper from 
several resins evaluated. 

In all cases, two-staging the TMP monomer resulted in 
a narrower molecular weight range and minimized the 
amount of low-molecular-weight fractions in the resin. 
Resin viscosity was greatly reduced, enhancing the VOC 
properties of the enamels. This staging technique also 
permitted the formulation of lower molecular weight res- 
ins with improved physical properties over systems em- 
ploying single stage TMP monomer additions. 
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Influence of the Design of lnstruments 
On the Accuracy of Color-Difference 

And Color-Matching Calculations 

H. Schmelzer 
Hoechst AG* 

In color-difference calculations for samples with ex- 
tremely high metamerism (uncommon in practice), 
an influence of the band width of the instrument or 
the number of measurement points is noticeable. In 
color-matching calculations for samples with steep 
reflectance factor curves, the error caused by the 
instrument design can be up to four CIELAB units 
bitween the sample and its calculated match. For 
common samples, the deviations caused by labora- 
tory work (sample preparation) or other factors, such 
a s  by pigment flocculation, are greater. If one calcu- 
lates the color strength of a pigment from K value at 
reflectance minimum, the results can be affected by 
the band width of the monochromator. 

INTRODUCTION 

Instruments for color measurement available today differ 
in the following three important areas: ( I )  number of 
measurement points ( 16, 3 I ,  64, or 3 10); (2) band width 
of the monochromator (5, 10, 20 nm); and (3) geometry 
of measurement (45"/0° or gold). To  meet the market 
needs for faster instruments, some manufacturers use sili- 
con diodes and arrays as detectors instead of photo-multi- 
plier tubes. The lower sensitivity of these silicon diodes 
and arrays leads to technical problems which can be 
solved by increasing the output of the light source. Be- 
cause there are compelling reasons for the use of poly- 
chromatic illumination, this way is restricted due to pos- 
sible thermochromic effects, which can be eliminated 
using flash lamps. 

Pmcntcd sr rhc Syrnpar~unl<>n Color und Appclrnncc In\rrumentattcm (SCAIl. tn Pilt\burph. 
PA.Aprll 17-18, 1985 

'ATA P. 6230 Frznkfurr 80. Wc\r Germmy. 

Another approach to solving noise problems is to  
broaden the half width of the monochromators, since, by 
doubling the half width, the radiation intensity reaching 
the detector is increased up to fourfold. At the same time, 
in many instruments the number of measurement points 
has been cut in half, because, according to some manu- 
facturers, instruments with 16 points and 20 nm band 
width are able to record spectral information as well as 
those with 3 1 points at 10 nm band width. 

To our knowledge, no manufacturer has answered the 
question of whether an instrument with 16 points mea- 
surement and 20 nm half width is equivalent to an instru- 
ment with 3 1 points measurement using a monochromator 
with very small half width as far as the problems of color 
measurement and color matching are concerned. We con- 
sidered this question when we were about to purchase 
faster instruments. To  eliminate the influence of factors 
such as geometry of the instrument or transformation of 
measured data, we simulated 16 and 31 points, as well as 
10 and 20 nm half width spectrophotometric measure- 
ment on a computer. Our main interest was to determine 
whether the design of the instrument alone has a signifi- 
cant influence on the measurement of coloristically close 
samples. The objective of this paper is, therefore, to 
estimate the largest possible deviations in measurements 
caused by the instrument design. 

INFLUENCE O F  NUMBER O F  MEASUREMENT 
POINTS AND BAND WIDTH 

The first investigation was to determine what influ- 
ence, if any, the number of measurement points and band 
width of the monochromator have on the calculated color 
difference. As was mentioned before, we simulated in- 
struments of different designs on the computer. Simula- 
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Figure 1 -Reflectance factor curves for sample no. 7 in Table 1 
(full line) and its metameric match (dotted line). Samples with 
such a high metamerism usually are not accepted in practice 

tion of instruments with 10 nm half width was based on 
the assumption that the transmittance of the monochroma- 
tor follows a triangular curve typical of prisms and grat- 
ings. Instruments with 20 nm half width were supposed to 
show a bell-shaped curve typical of interference filters. 
Also, the radiation intensity of the light source and sensi- 
tivity of the detector were supposed to be constant over 
the whole scanning range of the different monochroma- 
tors. This assumption certainly is somewhat critical at the 
extreme ends of the scanning range of the detectors. 
However, variation in reflectance values at the extreme 
ends has little influence on the colorimetric data. This is 
true only if the light sources used have a continuous 
spectrum. Any possible influence of broadened spectral 
lines of flash type sources was not investigated. 

Table I -Influence of the Band Width 
And the Number of Measurement Points 

On the Calculated Color Difference of Metameric Sample Pairs 
31 Reflectance Values 16 Reflectance Values AH 

1Onm 20nm 
Sample 

No. 

Band Width 
10nm lOnm 20 nm 20nm 

- - .  

A. Bb A B 
- - -- - 

2.0 2.0 2.0 2.0 
1.0 1.0 1.0 1.0 
0.2 0.2 0.2 0.2 
1.1 1.1 1.1 1.1 
2.3 2.3 2.3 2.3 
2.4 2.3 2.3 2.3 
0.7 0.3 0.4 0.4 
2.1 0.9 0.6 1.3 
1.4 1.5 0.9 2.2 
0.1 0.3 0.3 0.5 
0.9 0.7 0.4 1.0 
1.3 1.7 1.1 2.6 
0.7 1.4 0.9 1.9 
0.7 0.4 0.4 0.5 
1.1 0.6 0.7 0.7 
1 . 1  1.2 0.8 1.7 
0.8 0.9 0.5 1.1 
0.6 0.4 0.2 0.6 

(a) Method A-zvcry recond value of thc color-ntatch~ng lullclion olnitad 
(bl Mcthod B-value, of the color-match~ng iunruon ;~vcragcd. 

In this study, we selected coloristically-close samples 
with very steep absorption curves (usually found with 
filters, printing inks, or solutions) as well as samples with 
metamerism, to estimate the magnitude of the deviations 
between different design instruments. Fluorescent sam- 
ples were not studied. 

Non-Metameric Samples 

A yellow printing ink representing a sample with very 
steep absorption curve and the transmission curve of a 
violet dye in solution were used as examples. Both sam- 
ples were measured on an instrument with 5 nm band 
width. By mathematical transformation using spline func- 
tions, the reflectance data were then interpolated to 1 nm 
intervals. To generate a sample pair with very small color 
difference, each reflectance curve was shifted by I nm 
towards the longer wavelength. Furthermore, the curves 
were shifted within the visible spectrum so that the ab- 
sorption edges occurred at 430, 460, 490 nm, etc. This 
was done to estimate the influence of very small differ- 
ence in wavelength scale over the whole color space. 
Using these reflectance and transmittance curves. and the 
transmittance curves of the monochromators, spectro- 
photometric data for different measurement conditions 
were calculated. This was done by the summation of the 
reflectanceltransmittance of the sample multiplied by the 
transmittance of the monochromator. An example of the 
simulated data calculation for 10 and 20 nm band width is 
given in the following for 500 nm wavelength: 

and similarly for 20 nm half width: 

In this formula, T"' and T"' respectively represent the 
transmittance of the monochromator at 10 and 20 nm half 
width. The higher summation range for the 20 nm band 
width is due to the bell-shaped curve for interference 
filters. 

Using this method, we calculated reflectance data for 
10 and 20 nm band width for 31 points and, by omitting 
every second value, for 16 points measurements. Based 
on these data, color differences in the CIELAB systeni 
then could be calculated. No influence of the band width 
and the number of measurement points was noticed. 

Metameric Samples 

In the following, we wanted to show whether the same 
is also true for very metameric samples. We used 18 pairs 
of metameric samples, seven of which were metameric 
color matches obtained in our routine color matching and 
the other eleven were taken out of "Color Science." b!. 
Wyszecki and Stiles (see Figures I and 2). In both cases. 
though, we had to start with curves obtained by 3 1 points 
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INFLUENCE OF THE DESIGN OF INSTRUMENTS 

measurement at approximately 10 nm band width and, 
therefore. could only investigate what influence a band 
width of 20 nm, as well as the number of measurement 
points. has. 

Slmulatlng the measurement method was done as dls- 
cursed previously The measured data were ~nterpolated 
to 1 nm Intervals and then reflectance data for 10 and 20 
nm half wldth uslng 31 and 16 measurement polnts, 
respect~vely, were calculated The color dlfference be- 
tween each palr of metamerlc samples was calculated As SIMULA 

1s apparent. the number of measurement polnts and the lOnm 
half wldth of the monochromator have ad l s t~nc t  Influence 
on the total color dlfference between hlgh metamerlc 
sample palrs The results are glven In Table 1. 

Two different methods, A and B. were used to calcu- 
late the trlstlmulus values and the color d~fferences for 16 
polnts measurement. In method A,  every second value of 
the color-match~ng functlon was omltted. In method B ,  
the sum of 50% of the values of the color-matchlng 
functions on both sides of the measurement polnt was 
taken Into calculat~on It can be clearly seen that Instru- 
ments w ~ t h  16 polnts measurement c a p a b ~ l ~ t y  depend very SLOR DIFFERENCE 
much on the select~on of the color-matchlng funct~ons It STWEEN 
IS agaln stressed that these results are only applicable to 
very metamerlc samples Such paws of very metamer~c AND 5 2  (10) 
samples as represented in Figure 2 are h~ghly  uncommon AND S3 1101 
~n practlce AND 5 2  1201 

AND $? 131)) 

RESULTS 

The Influence of band wldth and number of measure- 
ment polnts 1s negllglble for color-difference calculat~ons Figure 3-Schemat1c Of the Of the simulated re- 

flectance curves 
for non-metamerlc \ample\ Thls also applies to Instru- 

201 R i  

- KIC 
I r 

Figure 2-Reflectance factor curves for 
extremely metameric samples (from: 
"Color Science," G. Wyszecki and W.S. 
Stiles, John Wiley & Sons, NY). The color 
differences in Table 1 were calculated rel- 

ative to sample no. 7 
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ments with 16 points measurement and 10 nm band 
width, although some spectrophotometric information is 
lost. In these cases, the results are not surprising since the 
human eye simulates "three point measurement" and 
"monochromators" with very broad band width. 

For strongly metameric samples (Table 1, numbers 8 to 
18), the results are quite different. The influence of the 
band width, the number of measurement points, and the 
color-matching functions selected is apparently great. 
However, in the case of sample pairs with metameric 
differences as encountered in practice (Table 1, numbers 
1 to 7), simulations in most cases lead to identical results. 

In these studies, we also observed that by shifting the 
absorption edge of very brilliant color samples by about 
1 nm, a hue difference of about AH = 1 is obtained. We 
know by experience that hue differences of AH = 0.2 are 
easily perceived in most cases. Therefore, the reproduc- 
ibility of wavelength in color measurement instruments 
has to be better than 0.2 nm. 

INFLUENCE OF INSTRUMENT DESIGN 

Influence on the First Color Match 

be true in calculating color-match formulations and the 
optical constants K and S .  In color-matching calcu- 
lations, the measured data is transformed into optical 
constants and these are then converted-using specific 
mathematical models-into reflectance data for other 
concentrations. It depends on many factors, such as the 
mathematical model, the total reflectance curve, etc., and 
to what extent these deviations in measured data influ- 
ence the final result. To investigate this, the following 
assumptions and simulations were applied. 

(1) Reflectance curves with sharp absorption curves 
again were used in our calculations since it is only there 
that an effect of the instrument design may be expected. 
Samples with such reflectance curves are, e.g., yellow 
printing inks and full shade paints with moly orange or 
chrome yellow pigments. In addition, the transmission 
curve of dissolved violet dye was used. All curves were 
measured at I nm intervals. 

(2) The mathematical model for color matching is 
based on Kubelka-Munk theory. For our studies, it is of 
no importance whether this theory shows any deviations 
from reality. The Lambert-Beer law or Multi-channel 

It has been shown that in most practical cases the theory may as well be used instead of Kubelka-Munk 
precision of color-difference calculation is only slightly theory. Our investigation was only concerned with devi- 
influenced by the number of measurement points and the ations caused by band width of the monochromator. Even 
band width of the instrument. However, the same may not the number of measurement points does not come into 

- REFLE 
-- 
--- 

CTANCE Bl 

Figure 4-Influence of the band width of the instrument on the Figure 5-Influence of the band width of the instrument on the 
position of the slope of the reflectance curves shape of the reflectance curve for a yellow pigment 
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t 
- REFLECT 

Figure 6-Error in the measured reflectance factor and in the 
corresponding K/S values for 10 and 20 nm band width in 
comparison with 1 nm band width instrument for sample in 

Figure 5 

play since, as we have seen already, it has no influence on 
the calculated color differences. 

(3) With the Kubelka-Munk theory, using one mea- 
sured reflectance curve and changing colorant concentra- 
tion, a host of curves that are designated R l ,  R2, R3 
whose reflectance data are calculated for 1 nm intervals 
(see Figure 3) can be calculated. These curves then corre- 
spond to curves of a series of tints of a non-scattering 
color pigment in an ideal white pigment measured using 
an instrument with I nm half width at 1 nm intervals. In 
practice, spectrophotometers have band widths between 
10 and 20 nm. Therefore, we simulated measurements 
with 10 and 20 nm band widths by using the above 
mentioned reflectance curves R I ,  R2, R3. The resulting 

LOO 500 

Figure ?-Same as in Figure 6 for a violet pigment and a band 
width of 20 nm 

reflectance curves now correspond to tints measured un- 
der realistic conditions. Therefore, they deviate from the 
correct curves R I ,  R2, R3. The new curves are called 
R1(10), R2(10), R3(10), and R1(20), R2(20), R3(20) 
where the numbers in parenthesis indicate the band width 
of the monochromator. In practical color-matching, these 
curves are used for calculating K and S values. 

For practical reasons, the calculations were based on 
the following conditions: 

(1) K and S were calculated using a single reflectance 
curve Rl(10) or Rl(20). 

(2) The curves R2(10), R3(10) resp. R2(20), R3(20) 
are to be matched. 

As was already mentioned, K / S  values are influenced 
by the larger band width of the monochromator. For this 

Table 2-Color Difference between the Sample 
And Its First Match Caused by the Band Width of the Monochromator 

Band Width 10 nm Band Width 20 nm 

Sample 460' 500 540 600 620 VIOb 460 500 540 600 620 VIO 

Conc. 
0.1 . . . . . . . . . . . . . . .  0.2 0.1 0.2 0.1 0.2 0.2 0.4 0.2 0.4 0.3 0.4 0.2 
0.2 . . . . . . . . . . . . . . .  0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.2 0.1 
2.0 . . . . . . . . . . . . . . .  0.7 0.3 0.6 0.4 0.7 0.3 1.0 0.4 0.8 0.6 0.7 0.3 
4.0 . . . . . . . . . . . . . . .  1.0 0.5 0.9 0.6 0.7 0.6 2.1 1.0 1.6 1.4 1.6 0.6 
8.0 . . . . . . . . . . . . . . .  1.9 0.9 1.3 0.7 0.8 1.0 4.0 2.0 3.2 2.5 1.9 1.1 

la1 The de\lgnntn,n 14641. 5lKI. e k . )  reprerent* the wavelength of thc 50% rcflcctvnrc butor value ol the \ample3 nt unit concentratlon. 
lbl VIO reprr\ent\ a rrrnple mnvalnlng a vlolut plgrncnt 
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Figure 8-Transmittance curves of a yellow glass-filter mea- 
sured on a Zeiss PMQ II spectrophotometer with variable band 

width 

reason, the calculated reflectance curves S2(10), S3(10), 
as well as S2(20), S3(20), will deviate from the curves 
R2(10), R3(10), and R2(20), R3(20) even though they 
were calculated for the same concentrations. The effect of 
these deviations on KIS values is indicated in Figure 4. 
The deviations caused by the different measuring meth- 
ods are summarized in Table 2. 

Table 3-Verification of the Simulation Model 

Transmittance Calculated from Measurements 
Measured on Zeiss PMQ II with 1 nm Band Width 

h(nm) BW 1' BW to BW20 BW30 BW to  BW2o BW 30 

(a1 RWI . . . BW30 give, the h;md widlh urcd &r rmnsrnir\ion rner\urmlml 

Figure 9-Transmittance curves for a green glass-filter mea- 
sured on a Zeiss PMQ II spectrophotometer with variable band 

width 

The method used here can only be employed as a 
guideline to "guesstimate" maximum deviations possi- 
ble in color matching. In general, deviations caused by 
color measurements are far smaller than those caused by 
other sources of error, such as the theoretical assumptions 
and errors in sample preparation. Since color-difference 
calculation is independent of the instrument design (at 
least as far as the points discussed here), any deviation 
due to the design of the instrument will be eliminated in 
the first correction of the calculated match. 

There is another peculiar phenomenon caused by in- 
struments using a 20 nm band width. Figure 4 shows 
three different series of reflectance curves. Series I repre- 
sents a I nm band width (dashed line) and a 20 nm band 
width measurement (full line) of a sample of known 
concentration. Series 2 and 3 represent curves calculated 
in two different ways. 

( I )  From the I nm measurement in series 1, the K I S  
values are calculated. By changing the colorant concen- 
tration, the new reflectance values are calculated and then 
a 20 nm band width simulation is applied to get the 
dashed lines in series 2 and 3. 

(2) The KIS values are calculated from the 20 nm 
band width measurement (full line in series I ) .  For the 
concentrations mentioned above, the full line curves in 
series 2 and 3 were calculated. 
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The deviation in the position of the slope of curves in 
series 2 and 3 is caused by the imprecise KIS values, 
calculated from the 20 nm band width measurement. The 
visual comparison of the curves may lead one to believe 
in the wrong choice of pigments in a calculated match. 
This pitfall can be avoided by using instruments with a 
band width smaller than 10 nm. 

Accuracy of the K/S Values 

As discussed above. the deviations in the first color 
formulation are due to inaccurate KIS values. This defect 
is directly related to the band width of the instrument 
used. It occurs on both sides of steep absorption edge and 
in the areas where the reflectance curve is strongly bznt. 
To  investigate this further. we again used an existing 
reflectance curve measured at I nm intervals. Once more, 
the reflectance values were transformed to simulate re- 
flectance values for 10 and 20 nm band width measure- 
ments by the procedure previously described. The results 
obtained for a yellow printing ink are given in Figure 5 
where full-line corresponds to measurements with I nm 
band width instrument, the dashed line and the dotted, 
respectively, 10 and 20 nm band width simulated curves. 

It can be easily observed that on both sides of the 
absorption band, the calculated curves are less bent and, 
therefore. there is a change in reflectance values. The 
optical constants were calculated from these simulated 
reflectance data and the percent deviation for 10 and 20 
nm band width is shown by comparing them with the 
optical constants calculated from reflectance curves using 
an instrument with very small band width. Figure 6 
shows clearly that deviations in the reflectance as well as 
in the KIS values can reach an important magnitude. 
Figure 7 shows the same calculations for a solution of a 

violet dye in which deviations up to 50% can occur in the 
reflectance data as well as in KIS values. 

In order to check our simulations, we used a Zeiss 
PMQ I1 spectrophotometer. This instrument allows trans- 
mission as well as reflectance measurements using differ- 
ent band widths. Figures 8 and 9 show the results for a 
yellow and a green filter. The numerical data are com- 
piled in Table  3 .  It can be seen that our model closely 
follows results obtained on a measuring instrument of 
good quality. 

SUMMARY 

The influence of the number of measurement points 
and the band width of the color-measurement instruments 
on deviations in the first color-match formulation was 
investigated by using a computer simulation. Both param- 
eters in most cases have only a minor influence on the 
results of the first match. Much more important are devi- 
ations caused by the sample preparation and the varnish 
system. The band width of the monochromator, on the 
other hand, has a very big influence on the accuracy of 
the optical constants. This is especially important if one 
uses the K-value at the reflectance or transmission mini- 
mum to determine the tinting strength of the colorant. If 
there is no wavelength shift of the absorption maximum 
between two samples, the influence of the band width is 
negligible. On the other hand, with an instrument of 20 or 
10 nm band width one cannot decide whether there is a 
shift or not. If,  for example, a violet as shown in Figure 7 
is shifted by 4 nm, a 20 nm measurement gives a differ- 
ence in color strength of 6%. If the KIS-method is ap- 
plied for determining color strength, only the flat area of 
the curve with minimum reflectance or transmission 
should be used. 
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Hiding Power and the Cost-Effectiveness 
Of Titanium Dioxide 

Fred B. Stieg 
Pigmentech Consulting* 

The  cost-effectiveness of titanium dioxide as a producer of white hiding power 
and tinctorial strength h a s  been a neglected variable in paint formulation. The 
hiding power of any existing paint formulation can b e  developed a t  minimum total 
raw-material cost by one,  a n d  only one, combination of titanium dioxide content 
and total solids volume-and this optimum combination may call for the  u s e  of 
more  titanium dioxide rather than less. Formulation variables, hiding power, and 
raw-material cos ts  are interrelated in such  a way that relatively simple mathemat- 
ics may b e  used to identify the  combination yielding maximum cost-effectiveness 
for simple paint sys tems.  Since this h a s  not been done  in the  past,  every existing 
product line offers opportunities for significant cost savings. 

Introduction 
The light-scattering ability of titanium 

d~oxide, deriving from its high refractive 
index. is the recognized source of its 
whiteness, brightncss, and opacity. This 
paper, however, will concern itself with 
the hiding power of trade sales coatings. 
rather than the scattering coefficient of 
tltanium dioxide, for while the latter is 
constant for any given effective PVC, the 
hiding power of the coating in which it is 
dispersed will vary with total solids con- 
tent. Furthermore, hiding power can be 
expressed in units that are meaningful to 
both the manufacturer of the coating and 
the consumer who applies it, while the 
scattering coefficient can not. 

.YO1 Reachvlew Dr.. Jekyll [\land. G A  315211 

Hiding power is the only appearance 
attribute of a pigmented coating that is 
recognized by the average consumer as 
direct evidence of quality. Color, gloss, 
and angular sheen or texture are attributes 
viewed in the light of individual prefer- 
ence-a preference that may be exercised 
at the point of sale, by means of selection 
based upon visual displays such as color 
cards-but the consumer has yet to be 
found who has expressed a preference for 
low hiding power. 

For almost 50 years, titanium dioxide 
has been essentially the only white pig- 
ment employed by the coatings industry 
for the sole purpose of developing white 
hiding power and tinctorial strength. In 
view of the importance placed upon hid- 
ing power by the consumer, it should not 
be surprising that the cost of titanium 

dioxide will comprise more than 40% of 
the total cost of many coatings, or that it 
has been estimated to represent at least 
25% of the industry's total expenditures 
for raw materials. Polymers come and go, 
but there is no substitute for titanium 
dioxide, and this has made it a favorite 
"whipping boy" when the industry has 
been faced with a profit-squeeze. 

At the 1985 annual meeting of the 
National Paint and Coatings Association 
in New Orleans, an official representative 
of the British paint industry reported that 
price increases for titanium dioxide over 
the previous 18 months would, during the 
12 months of 1985, erase the profits of 
the entire industry for 1984. This may 
well be more of an indictment of the Brit- 
ish paint industry's unrealistic pricing 
policies during 1984 than of excessive 
titanium dioxide price increases, but the 
reasoning is typical, and of potential 
harm to the coatings industry. 

Over the past 10-12 years, titanium 
dioxide loadings in paint systems, par- 
ticularly in trade sales coatings, have ex- 
hibited a steady decrease that is only now 
beginning to taper off. It has occurred 
because far too many paint manufacturers 
have responded to increasing raw-materi- 
al, energy, and labor costs by electing to 
compromise quality by removing titan- 
ium dioxide from their formulations, 
rather than by raising prices. Not all of 
the resulting quality reductions were evi- 
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Table I-Comparison of Two Alkyd Enamels 
Alkyd Enamel #I Alkyd Enamel #2 

Rutile TiO, . . . . . . . . . . . . . . .  ,250.0 Ibs 7.33 gal 31 1.0 Ibs 9.11 gal 
Alkyd resin (60%) . . . . . . . . .  ,615.0 1bs 79.35 gal 476.2 Ibs 61.45 gal 
Mineral spirits . . . . . . . . . . . . .  86.6 Ibs 13.33 gal 191.4 Ibs 29.44 gal 

pp -- 
951.6 Ibs 100.00 gal 978.6 Ibs 100.00 gal 

Formulation Constants 
% PVC.. . . . . . . . . . . . . . . . . . . . . . . . . .  15.0 
% Solids (v). . . . . . . . . . . . . . . . . . . . . .  .48.8 
Costlgal . . . . . . . . . . . . . . . . . . . . . . . . .  $6.11 
HPIeal . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,382 

dent to the consumer in the form of inad- 
equate hiding power, however. In many 
flat wall paints, the high dry-hiding pro- 
vided by increased dry-film porosity was 
used to compensate for reduced titanium 
dioxide content, and the consumer mere- 
ly found that flat wall paints were no 
longer as washable as they used to be. 

The plateau now being reached in re- 
spect to titanium dioxide loadings ap- 
pears to be the result of industry fears that 
further reductions in quality will jeopar- 
dize the competitive position of coatings, 
as compared to alternative decorative and 
protective finishing systems. Widespread 
dissatisfaction with low hiding power and 
poor washability has been voiced by both 
consumer advocates and the industry's 
own trade journals. Raw-material prices 
continue to rise, however, and this obvi- 
ously poses quite a dilemma for those 
who have looked uoon across-the-board 
titanium dioxide reductions as their only 
logical means of relief. It is the premise 
of this paper that at least a partial answer 
to that dilemma can be provided by in- 
creasing the cost-effectiveness of titan- 
ium dioxide. 

Cost-Effectiveness 

Titanium dioxide content is not the 
only factor that determines the level of 
hiding power developed by a given coat- 
ing, nor (contrary to the opinion appar- 
ently held by much of the coatings indus- 
try) is it the only raw material responsible 
for its cost. 

There are possibly just as many paint 
formulations in production today that can 
be reduced in cost by raising their titan- 
ium dioxide content, as there are those 
that might benefit from its reduction- 
without changing either hiding power or 
film porosity in either case. The goal of 
too many formulators has been that of 
reducing titanium dioxide content to a 
minimum, when they should have been 
striving to develop hiding power at mini- 
mum cost, and the two goals are far from 
synonymous. This can be demonstrated 
by a comparison of the two simple alkyd 
enamels shown in Table 1; the second 

was produced by modifying the first for 
maximum cost-effectiveness. 

Despite the fact that titanium dioxide 
cost represents 41% of the total cost for 
Enamel #2, as compared to only 32% for 
Enamel #I ,  and despite the fact that the 
scattering power of rutile titanium diox- 
ide at 22 PVC is only 80% of its scatter- 
ing power at 15 PVC, Enamel #2 is 24$ 
per gallon less expensive than Enamel # I  
and develops identical hiding powcr. Its 
titanium dioxide content has developed 
less hiding power per pound of pigment, 
but more hiding power per dollar of total 
raw-material cost. 

It is not implied that either of these 
formulations necessarily represents an 
acceptable commercial product. They are 
presented here for the sole purpose of 
illustrating two basic principles relating 
to the cost-effectiveness of titanium diox- 
ide: 

( I )  Exactly the same amount of hiding 
power per gallon of applied coating may 
be produced either by a relatively small 
amount of titanium dioxide in a thick 
film, or by a larger amount of titanium 
dioxide in a thinner film (dry film thick- 
ness is directly related to percent solids 
by volume in the example formulations). 

(2) For any given set of raw matcrials, 
there is one specific combination of pig- 
ment and binder that will develop a given 
level of hiding power at minimum total 
raw-material cost. Its composition is de- 
pendent both upon the level of hiding 
power desired, and the relative costs of 
pigment and binder. 

Mathematical Relationships 

The formula of Enamel #2 was gener- 
ated from that of Enamel # I  by comput- 
er, using a program designed to identify 
the combination of any given set of raw 
materials that will yield maximum cost- 
effectiveness with an accuracy of about 
one pound of titanium dioxide in a 100- 
gallon batch. Any possible change in this 
formulation, using the same raw matcri- 
als, will either increase cost or decrease 
hiding power. 

As an over-simplification, the comput- 
er program may be described as function- 
ing by first analyzing any input formula 
for the cost-effectiveness of its titanium 
dioxide content, and by then changing the 
composition as required to minimize cost 
without changing the original hiding 
power. This is only one of numerous ap- 
plications, since it is capable of retaining 
constant hiding power throughout any se- 
ries of modifications of a given formula. 
or of modifying hiding power by any 
specified amount. 

None of this would be possible using 
the typical trial and error procedures 
common to paint laboratories, for the 
simple reason that no adequately precise 
test method exists for the rapid determi- 
nation of relative hiding powcr. A hiding 
power difference large enough to vary the 
cost of either of the example enamels by 
as much as IOU per gallon would be too 
small to be detected by routine methods. 

The computer program avoids this dif- 
ficulty by calculating hiding power. us- 
ing a time-tested equation for predicting 
the performance of rutile titanium dioxide 
that was originally developed for solvent 
systems, hut which has proved equally 
effective for predicting relotive hiding 
power in latex systems. It is quite possi- 
ble to identify the composition of maxi- 
mum cost-effectiveness for a simple sys- 
tem, using manual calculations, if this 
same equation is employed. 

For such a simple system, the basic 
relationships arc: 

PVC = vol TiO,/(vol Ti02 + vol resin solids) 
( 1 )  

HPIgal = Ti0,Igal x 409 (.9045 - PVC1") 
(2)  

Costlgal = (vol TiO, X cost t vol resin solids 
x cost + vol solvent x cost)/100 (31 

For equation (3),  costs must be expressed 
as cost per gallon for all materials. 

Example Calculation 
The following raw-material costs were 

assumed for Alkyd Enamel #I: 

gallon 
Alkyd resin (60%) ( rr  65yipound = 

$8.54lsoIid gallon 
Mineral spirits ((1' $1.20lgallon 

The hiding powcr of Alkyd Enamel # I  is 
first calculated using equation (2): 

HPlgal = 2.50 x 409 (.9045 - 0.15' 'I 
= 38 I .6 sq ft (spreading rate at 

0.98 C.R.) 

Simple algebra is then used to calculate 
the formula composition for any other 
Ti02 loading: 
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Let x = gallons TiO,; y = gallons resin 
solids 

PVC = (.9045 - 381.6l(TiO,lgal x 
409) )3  

y = x1PVC - x 

Knowing x and y, cost is calculated using 
equation (3): 

$/gal = (26.62~ + 8 .54~  + 1.20(100- 
x-y) )I100 

= (25.42~ + 7 .34~  x 120)llOO 

Since most formulators arc apt to expect 
cost to be reduced by removing titanium 
dioxide, the first step in re-formulating 
Alkyd Enamel # I  might be a trial remov- 
al of 10 pounds of titanium dioxide from 
the 100-gallon batch: 

x = 240134.13 
= 7.03 gallons 

y = 7.0310.137 - 7.03 
= 44.28 gallons 

Since removing 10 pounds of titanium 
dioxide from the formula of Alkyd Enamel 
# I  has increased the total cost of its raw 
materials by 13e per gallon. the obvious 
next step is the trial udditioi~ of the same 
weight of pigment: 

PVC = (.9045 - 38 1.61(2.60 X 409) )' 
= 0.162 

x = 260134.13 
= 7.62 gallons 

y = 7.6210.162 - 7.62 
= 39.42 gallons 

With the addition of 10 pounds of titan- 
ium dioxide having produced a seven cents 
per gallon cost reduction, thc process is 
repeated. Each increment of pigmcnt will 
produce a smaller and smaller reduction in 
cost as the composition of maximum cost- 
effectiveness is approached. The final ad- 
dition required to provide a titanium diox- 
ide content of 310 pounds, which is very 
close to the computer-generated formula, 
will produce a cost reduction of less than 
one cent per gallon, and the next increment 
will cause the cost to increase by a similar 
amount. 

For such a system, titanium dioxidc con- 
tent, PVC, total solids by volumc, and cost 
per gallon are all interrelated if hiding pow- 
er is kept constant, and a hyperbolic curvc 
will be produced if titanium dioxide con- 

tent is plotted vs cost (Figure I ) .  Alkyd 
Enamel # I  contained too little titanium 
dioxide for maximum cost-effectiveness, 
but it is just as possible for another formula 
based upon the same raw materials to con- 
tain too much-in which case titanium 
dioxide must be removed. The potential 
saving, in either case, is entirely dependent 
upon the degree to which the original for- 
mulation deviates from the composition of 
maximum cost-effectiveness. 

Additional Variables 

When the original formulation is such 
that the composition of maximum cost- 
effectiveness mav be avvroached bv re- 
moving titanium.dioxide, PVC may be 
kept constant by using a spacing extend- 
er. If the extender is fine enough to pro- 
vide a dilution efficiency equivalent to 
that of resin solids (Ed = 1.0), manual 
calculation of the composition of maxi- 
mum cost-effectiveness is little more 
complicated than that just described. It 
simply becomes necessary to replace the 
PVC term in the hiding power equation 
(2) with the effective PVC (PVC,) of the ti- 
tanium dioxide, and to add a new varia- 
ble (z) for the volume of spacing extender: 

PVC, = vol TiO,/(vol Ti02 + vol spacer + 
vol resin solids) (4) 

The following formulation, modeled 
after a recommendation published by a ma- 
jor polymer producer, will be used to illus- 
trate the calculation changes introduced by 
the use of a spacing extender: 

Acrylic Latex Semi-Gloss #1 
Rutile TiO,. . . . . . . . . . 220.0 Ibs 6.45 gal 
Acrylic latex (48%) . . . 400.0 Ibs 44.94 gal 
Water + additives.. . . 405.0 Ibs 48.61 gal -- 

1025.0 Ibs 100.00 gal 

% PVC - 24.40 
% Solids (v) - 26.4 
CosVgal - $3.56 
HPIgal - 251.6 sq ft 

The cost of the additives typical of 
latex paints - thickener, surfactants, de- 
foamer, etc. -need not be included in the 
calculations, since it may be considered to 
be unaffected by the formula changes to be 
made in approaching maximum cost-effec- 
tiveness. The following costs were as- 
sumed for the remaining raw materials: 

Rut~le TiO, @ 78elpound = $26.621 
gallon 

Spac~ng extender 61' I l $/pound = 
$2.48lgallon 

Acrylic latex (48%) @ 46elpound = 
$9 2llsolid gallon 

This time, the assumption that cost will be 
PVC = (vol TiO, + val spacer)/(voI TiO, + reduced by removing titanium dioxide 
vol spacer + vc~l resin solids) (5) from the formula proves to be correct: 

h" A1 kyd Enamel #1 

$5.80 L I 

2.5 3.0 3.5 

POUNDS TI02 PER GALLON 

Figure 1-Cost vs TiO, content for alkyd system 
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PVC, = (.9045 - 251.61(2.10 X 409) )' 
= 0.2287 

x = 210134.13 
= 6.15 gallons 

(X t y + z) = 6.1510.2287 
= 26.89 gallons 

(X f 2)  = 26.89 X 0.244 
= 6.56 gallons 

y = 26.89 - 6.56 
= 20.33 gallons 

z = 6.56 - 6.15 
= 0.41 gallons 

The fact that the reduction in cost amounts 
to only four cents per gallon is indicative 
that the formula recommendation in its 
original form was relatively close to the 
composition of maximum cost-effective- 
ness, and since each successive increment 
of titanium dioxide removed will produce a 
smaller and smaller added saving, it is also 
indicative that the maximum cost reduction 
will also be small. As a matter of fact, the 
computer-generated composition of maxi- 
mum cost-effectiveness provides a cost re- 
duction of only six cents per gallon: 

Acrylic Latex Semi-Gloss #2 
Rutile Ti02. . . . . . . . . . 193.5 Ibs 5.67 gal 
Spacing extender. . . . . 26.7 Ibs 1.18 gal 
Acrylic latex (48%). . . 425.3 1bs 47.79 gal 
Water t additives.. , . 377.8 Ibs 45.36 gal -- 

1023.3 Ibs 100.00 gal 

% PVC - 24.40 
% Solids (v) - 28.1 
CosUgal - $3.50 
HPlgal - 25 1.6 sq ft 

It will be noted that the interrelationship 
between titanium dioxide content and total 
solids is such that, whereas solids were 
reduced when titanium dioxide was added 
in the first example, total solids arc in- 
creased when titanium dioxide is removed. 
This tends to reduce the potential saving 
when titanium dioxide is to be removed, 
due to the high cost of the solids that must 
be increased. 

The use of a spacing extender, as in the 
above example, increases the potential sav- 
ing when titanium dioxide is removed by 
lowering the cost of these solids. Had the 
extender not been used, and the PVC per- 
mitted to drop as the titanium dioxide con- 
tent was lowered, the total saving produccd 
by re-formulation would have been less 
than one cent per gallon for the Acrylic 
Latex Semi-Gloss, instead of six cents per 

gallon, again indicative of ttie relatively 
high cost-effectiveness of the original for- 
mulation. 

Effect of Vehicle Cost 

The location of the composition of 
maximum cost-effectiveness on the hy- 
perbolic curve of titanium dioxide con- 
tent versus cost is affected by the cost of 
vehicle solids relative to that of the pig- 
ment. If, for example, the acrylic latex of 
the previously described semi-gloss were 
to be replaced with a vinyl copolymer 
emulsion costing only 36.5t per pound at 
55% solids, the cost of the original for- 
mulation (minus the cost of additives) 
would be reduced from $3.56 per gallon 
to only $2.99 per gallon, and the comput- 
er-generated composition of maximum 
cost-effectiveness would appear as be- 
low: 

Vlnyl Semi-Gloss 
Rutile TiO, . . . . . . . . . 183.3 Ibs 5.37 gal 
Spacing extender . . . . 39.4 Ibs 1.75 gal 
Vinyl latex (55%). . . . 386.3 lbs 42.92 aaI 
Water + additives.. . 416.2 Ibs 49.96 i a l  -- 

1024.2 Ibs 100.00 gal 

% PVC - 24.40 
% Solids (v)  - 29.2 
Costlgal - $2.88 
HPIgal - 251.6 sq ft 

Despite the lower cost of thc starting 
formulation, its conversion to the compo- 
sition of maximum cost-effectiveness has 
produced a cost reduction of I Iq pcr gal- 
lon, as compared to only six cents using 
the more expensive latex. This apparent 
paradox is due to the fact that thc saving 
that may be produced by re-formulation 
is greatly influenced by the degree to 
which the starting formulation deviates 
from maximum cost-effectiveness, and 
this will vary with the cost of vehicle 
solids. 

This is most easily explained in terms 
of hiding power per gallon of total solids, 
and for a system without extender. The 
composition of these solids that will pro- 
duce the maximum hiding power per dol- 
lar of cost will vary with the cost of the 
resin component. In the case of thc alkyd 
enamel, this composition is identified by 
the 22.1 PVC of Alkyd Enamel #2. If. 
instead of keeping the PVC constant by 
the addition of spacing extender, the latex 
semi-gloss examples had been similarly 
treated, thus permitting the PVC to vary 
as the composition of maximum cost- 
effectiveness was approached, the calcu- 
lations would result in 23.29 PVC for the 
more-expensive acrylic polymer. and 
20.19 PVC for the less-expcnsive vinyl. 
The higher the cost of resin solids, the 

higher is the percentage of titanium diox- 
ide in the total solids. 

When, as in the case of the semi-gloss 
formulations, these optimum PVC's are 
lower than the PVC of the starting formu- 
lation, it is indicative that titanium diox- 
ide must be removed from the total solids 
to achieve maximum cost effectiveness. 
If, however, the volume of removed ti- 
tanium dioxide is replaced with a spacing 
extender instead of with resin solids. 
keeping the formula PVC constant, the 
effect is the same as lowering the cost of 
the resin solids. Insofar as the hiding 
powerlcost relationship is concerned, the 
spacing extender is replacing resin solids 
as a diluent. 

Hiding Power Changes 
And Cost-Effectiveness 

Hiding power per gallon of coating. as 
applied, is simply a percentage of hiding 
power per gallon of solids - a percent- 
age that is identical to the percent total 
solids by volume. Consequently, the hid- 
ing power of Alkyd Enamel #2 might be 
increased by withholding mineral spirits. 
or decreased by an addition. without 
changing relative cost-effectiveness: the 
optimum PVC remains the same. The 
same would be true of the latex semi- 
gloss formulations. 

Thus, if a given formulation is to be 
both reduced in hiding power and re-for- 
mulated for maximum cost-effectiveness. 
it would make no difference whether the 
hiding power reduction were first pro- 
duced in the original by the addition of 
thinner and by then calculating the com- 
position for maximum cost-effectiveness. 
or whether the composition of maximum 
cost-effectiveness were first calculated 
for the original formula and the result 
diluted with thinner to provide the hiding 
power reduction. The end result would be 
the same in either case. 

Actually, however, there is no need to 
perform two separate calculations for 
such a hiding power change and for maxi- 
mum cost-effectiveness. It is only neces- 
sary to change the hiding power figure 
obtained for the original in conformance 
with the desired decrease (or increase) 
before calculating for maximum cost-ef- 
fectiveness. Hiding power, being directly 
related to total solids by volume, is also 
involved in the interrelationships of titan- 
ium dioxide content, PVC, total solids by 
volume, and cost per gallon. Thus. the 
effect of adding five gallons of mineral 
spirits to the 100-gallon batch of Alkyd 
Enamel # I  might be simulated by divid- 
ing its calculated hiding power by 1.05 
(381.611.05 = 363.4). and changing the 
first step in the addition of titanium di- 
oxide to: 

Journal of Coatings Technology 



TITANIUM DIOXIDE 

PVC = (.9045 - 363.4/(2.60 X 
409) )' 

= 0.178 

x = 260134.13 
= 7.62 gallons 

y = 7.6210.178 - 7.62 
= 35.19 gallons 

Continuing the process of adding 
successive increments of titanium dioxide 
until a minimum cost is achieved will 
result in a cost per gallon ($5.65) that is 
exactly the same as that resulting from 
the addition of five gallons of mineral 
spirits to the 100-gallon batch of Alkyd 
Enamel #2, while the PVC will have 
been increased to the same level. 

Flat Wall Paints 
And High Dry-Hiding 

While the manual calculations required 
to locate the composition of maximum 
cost-effectiveness for gloss and semi- 
gloss finishes are not too difficult, al- 
though somewhat time-consuming, the 
complications introduced by more-highly 
pigmented formulations make manual 
treatment of the problem virtually impos- 
sible. These derive from two sources: the 
presence of large-particle-size flatting 
extenders, and the development of high 
dry-hiding due to film porosity. 

Large-particle-size extenders have an 
effect upon formula PVC that is directly 
proportional to their volume, but their 
effect upon the effective PVC (PVC,), 
and therefore upon hiding power, is di- 
minished by their relatively low dilution 
efficiencies as compared to those of spac- 
ing extenders. While the experimental 
technique for establishing dilution efli- 
ciency has been published, % values are 
rarely supplied for their products by ex- 
tender manufacturers, making the accu- 
rate calculation of hiding power impossi- 
ble when previously untested extenders 
are involved. Rough estimates can be 
made, however, from published values of 
Ed for other extenders of similar particle- 
size distribution. The methods used by 
the computer program to calculate these 
values from mean particle-diameter have 
not been published. Fortunately, extreme 
accuracy is not required for the Ed values 
for such extenders, since their over-all 
dilution effect will tend to remain con- 
stant if the extender content is held at a 
constant percentage of the total dry-film 
volume - not too difficult for a comput- 
er. but somewhat involved for manual 
calculations. 

FRED B. STIEG's contributions regarding white hiding power and applications of 
CPVC during his 49-year career in the paint industry are widely recognized. 
Honored by the Federation a s  the 1967 Mattiello Memorial Lecturer at its Annual 
Meeting, he has been a member of the Los Angeles, New York, and Southern 
(Atlanta Section) Societies. Among his many citations is that of Honorary Member 
of ASTM Committee D-1. His most recent activity has involved incorporating the 
concepts of hiding power and CPVC into a computer program for the working paint 
formulator, technical service representative, and industry consultant. Mr. Stieg is a 
chemical engineering graduate of Lehigh University. 

Of greater significance is the effect of 
dry-film porosity upon hiding power. The 
hiding power calculated from equation 
(2) is "basic" hiding power which, in the 
case of highly pigmented finishes, must 
be multiplied by a porosity factor to truly 
represent the dry hiding power that will 
be produced by a given amount of titan- 
ium dioxide. This "porosity factor" is 
determined by the ratio of binder-demand 
to binder-supply, and this ratio (which is 
not a simple PVCICPVC ratio) may be 
expected to vary as the result of pigmen- 
tation changes made during the process of 
re-formulation for maximum cost-effec- 
tiveness. 

Since the concept of titanium dioxide 
cost-effectiveness is based upon the at- 
tainment of a specific level of hiding 
power at minimum total cost, and any 
increase in film porosity will permit that 
hiding power to be produced by a smaller 
amount of titanium dioxide, it is impossi- 
ble for calculated values to be meaningful 
unless dry-film porosity is also matched. 
Once matched for porosity, two formula- 
tions with the same calculated basic hid- 
ing power will develop the same high 
dry-hiding. The computer program uti- 
lizes volumetric oil absorption determi- 
nations for this purpose, providing the 
dry pigment blends to be used. The meth- 
od for calculating these blends has been 
described in the literature, as has a 
graphical procedure for matching film 
porosity. 

The more familiar PVC-ladder method 
for matching dry-film porosity by means 
of tinctorial strength comparisons may 
also be used, but is considerably more 
time-consuming. If both the high- and 
low-PVC bases for the PVC-ladder are 
first adjusted to maximum cost-effective- 
ness, it may be assumed that the same 
will apply for any intermix. 

Limitations 

It must be recognized that the calculat- 
ed composition of maximum cost-effec- 
tiveness will not necessarily be a com- 
pletely practical paint formulation, 
although this is not generally a problem. 

To achieve this maximum, as repre- 

sented by minimum cost for a given level 
of hiding power, it is necessary to vary 
total solids content. When titanium diox- 
ide is to be removed, total solids will 
increase to retain the original level of 
hiding power per gallon; when titanium 
dioxide is to be added, total solids will 
decrease. As a consequence, total solids 
may be either excessively high or exces- 
sively low at the composition of maxi- 
mum cost-effectiveness-particularly if 
the original formulation was somewhat 
abnormal in this respect. This may also 
prove to be true of other variables. 

So-called "junk" flat wall paints, for 
example, are generally characterized by 
abnormally low titanium dioxide con- 
tents, abnormally low total solids, and 
abnormally high dry-film porosity-the 
latter is sometimes the result of abnor- 
mally high PVC, sometimes the result of 
abnormally high oil absorption extenders, 
and sometimes a combination of both. 

Because of their originally low titan- 
ium dioxide contents, such formulations 
may almost invariably be increased in 
cost-effectiveness by adding titanium 
dioxide while reducing total solids. With 
some vehicle systems, however, there 
may be practical limitations to total solids 
content reduction, and the originally low 
total solids will present a problem. 

Furthermore, since the addition of ti- 
tanium dioxide will have been accompa- 
nied by the removal of extender to retain 
the original PVC, it is quite probable that 
binder-demand will have been reduced, 
calling for a PVC increase to match po- 
rosity and high dry-hiding. If the original 
PVC was already abnormally high, an 
increase may not be practical. In other 
words, while the process of identifying a 
formula composition of maximum cost- 
effectiveness can be reduced to a few 
manual calculations, or even to the press- 
ing of a single computer key, there is no 
substitute for the critical judgement of an 
experienced paint formulator in respect to 
the practical limits of some formulating 
parameters. 

Fortunately, however, the very abnor- 
mality of such formulations leads to sav- 
ings that are disproportionately large in 
comparison with original formula cost, 
and it becomes possible to expend some 
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part of them on quality improvements 
such as reduced dry-film porosity. 

Conclusion 
Paint formulators have not employed 

the described procedures in the past to 
reduce raw-material costs for the simple 
reason that the basic principles involved 
were published at a time when industry 
profits were higher than they are today, 
and they lacked any economic incentive 
to burden themselves with calculations to 
which they were not accustomed. It was 
easier to label them "theoretical" and 
"impractical"-and to ignore them. 
Once ignored, they were easily forgotten, 
because the trade journals in which they 

had been published seldom found their 
way into the reference libraries accessible 
to students of the paint courses conducted 
by university departments of polymer 
science. 

As a consequence, the present product 
lines of the coatings industry have been 
created without regard for these princi- 
ples, and we must expect to find individ- 
ual formulations randomly distributed in 
respect to cost-effectiveness, irrespective 
of their technical excellence or the inno- 
vative thinking that they may represent. 
There may possibly be some tendency for 
the distribution to be skewed toward ex- 
cessively low titanium dioxide contents 
because of past efforts to reduce raw- 

material cost that have concentrated sole- 
ly upon the removal of that pigment. 

There seems little reason to doubt that 
the correction of past errors in respect to 
cost-effectiveness can, in the aggregate. 
represent a significant contribution to- 
ward the relief of the profit-squeeze pres- 
ently faced by the coatings industry. 

With the common availability of pock- 
et-size computers that will automatically 
perform all of the necessary calculations 
for even the most complicated system. 
there is no longer any excuse for paint 
formulators to ignore the waste that has 
found its way into the product lines of the 
industry--or to ever again permit it ac- 
cess. 

FSCT 
PAINT SHOW 

and ANNUAL MEETING 

Across Down 
1. 577 Booths 1. Over 230 Exhibitors 
2. In Atlanta, GA 3. World Congress Center 

Attending is no puzzle. . . 
the solution% i n  

ATLANTAZNOVEMBER 5-7 
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Society Msatinsrs - 

CLEVELAND.. . . . . . . . . . . . . MAY 
"Past-Presidents' Night" 

Society Past-President Robert Thomas, 
of PPG Industries, lnc., introduced the 
fourteen other Past-Presidents in attcn- 
dance: Gene Ott. Chester Leopold, George 
Selden. Ken Waldo. Don Fordycc. Tom 
Keene. Helen Skowronska. Carl Knauss, 
Mike Malaga, Fred Hollenbcrg, Sam 
Huey. Charles Beck. Paul Houck, and Vic 
Sandorf. 

The Society Award of Merit was prc- 
sented to Jim Benduhn, of Dar-Tek. Inc.. 
for his work on the Finance and Mcmbcr- 
ship Committees. The Frank Seldcn 
Award. which recognizes outstanding scr- 
vice to the community and Society, was 
presented to Society Rcprcscntativc Fred 
Schwab, of Coatings Rcsearch Group. 
Inc.. by George Sclden, of Sclden Chemi- 
cals Consultants, Inc. Accepting for Mr. 
Schwab was Steve Damko. 

The presentation of three 25-Year Mcm- 
bership Pins followed. Pins werc awarded 
to Fausto Hidalgo. of Gliddcn Coatings 
and Resins, Div. of SCM: Tom Kcenc, of 
HarshawiFiltrol; and Stanley Rapaport, of 
Plasti-Kotc Co. 

Milton Hardt, of Shcrwin-Williams Co.. 
provided a talk on "A~To~o ' r lV1~  AITI.K- 
MARKET COATINOS. " 

Mr. Hardt began his presentation by cx- 
plaining that each automobile manufacturcr 
introduces 15-30 new colors cvcry ycar. 
The new colors nlust thcn be matched by 
aftermarket (rcfinishlrcpair) formulators. 
The main chcmistry cmploycd by OEM 
paint chemists is alkydlmclaminc. 

Next, he noted that basecoaticlearcoat is 
becoming a dominant trcnd. This technol- 
ogy allows extra pigment to be used in thc 
basecoat to achievc special color and gloss 
effects. He told that in Europc a basccoatl 
mica-filledlclearcoat technology is grow- 
ing in use. This poses an even grcatcr chal- 
lenge for the aftcrmarkct. 

The methods for achicving color match- 
ing, including color application variables 
and formulation. wcre thcn addrcsscd by 
the speaker. He cxplaincd that a lighter 
color can be attaincd by grcatcr solvcnt 
reduction, more atomizing air prcssurc. us- 
Ing faster thinning solvents. and incrcascd 
distance to substrate. These achicvc a thin- 
ner liquid coat, which keeps the mctallic 
additive near-surfacc for lcss dcpth of col- 
or. Conversely, darker colors arc obtaincd 
with less solvent reduction with slowcr sol- 

vents, less atomization, and shorter gun-to- 
substrate distance, stated Mr. Hardt. This 
yields a thicker wet film, in which the 
metallic pigments sink deeper. 

Next, he described aftermarket finishes, 
which rely chiefly on acrylic lacquer. 
acrylic enamel, or acrylic urethanes. An 
obsolescent technology i s  alkyd enamel, 
due to weathering deficiencies. 

In closing, Mr. Hardt stated that the 
choice of system for a given refinish job is 
determined by handling, finish, and quality 
requirements, as well as cleanliness of 
shop. and other factors. 

RICHARD R. ELEY. Secretary 

KANSAS CITY . . . . . . . . . . . . APR. 
"Solvent Recovery" 

Society Prcsidcnt Steve Bussjacger rcad 
the Nominating Committee's proposed of- 
ficers for 1986-87. They are: Prcsidcnt- 
Steve Johnson, of Cook Paint & Varnish 
Co.; Vice-Prcsidcnt-Jerry Hefling, Loc- 
tite Corp.; Secretary-Roger Haines. 
Tnemec Co., Inc.; and Treasurer-Nick 
Dispcnsa, of Davis Paint Co. 

Jamcs O'Brien, of Du Pont Co.. report- 
ed on the activities of the Educational 
Committcc. Hc noted that the Kansas City 
Science Fair would be held the week of 
April 14, and that projects pertaining to thc 
paint and coatings industry would be 
judged and awarded. The winners, along 
with their parcnts and tcachcrs, would be 
invitcd to the Society's next meeting, he 
explained. 

Prcsidcnt Buss.jaegcr reported on the 
upcoming annual Joint Meeting with 

St. Louis Society to be held June 6-7 at the 
Holiday Inn, Lake of Ozarks, MO. 

The evening technical presentation was 
provided by Gary Brown, of Midwest 
Spray Equipment. With the assistance of a 
slide presentation, Mr. Brown discussed, 
"SOLVENT RECOVERY BY DISTILLATION." 

STEVEN D. JOHNSON, Secretary 

LOS ANGELES.. . . . . . . . . . . MAY 
"Awards Night" 

Society President, Mike Gildon, of 
Guardsman Chemicals, presented Ed 
Marberg, Consultant, with a 50-Year Pin. 

Lloyd Haanstra, of Guardsman Chemi- 
cal, awarded 25-Year Pins to the following 
members: Steve Bosan, Amcron PCD; 
W.S. Benton, retired; Al Curado, Western 
Specialty Co.; Andy Ellis. NL Industries, 
Inc.; Richard Erwin, retired; Vern Erland- 
son, Frank D. Davis Co.; Larry Goodman- 
son, retired; Bert Gottschalck, Engard 
Coatings Corp.; Joe King, McCloskey 
Corp.; Dave Kittredge, E.T. Horn Co.; 
Mario Montferrand. Given Paint Co.; 
Henry Nakano, Cargill, Inc.; Joe Pagan, 
Devoe Marine Coatings; Ron Petry, BASF 
Inmont Corp.; Max Saltzman. Consultant; 
and Martin Weisman, Sher-Mar Cosmet- 
ICS. 

Mr. Haanstra thcn presented the Soci- 
ety's "Outstanding Service Award" to 
three recipients: Don Curl, of E.T. Horn 
Co.; Earl Fenstermaker, of Conklin-Fen- 
stermaker; and Romer Johnson, of Dorsett 
&Jackson, Inc. The award recognizes con- 

CLEVELAND SOCIETY PAST-PRESIDENTS were honored at the May meeting. Those 
in attendance were a s  follows. Seated (left to right): Sam Huey, Gene Ott, George 
Selden, and Helen Skowronska. Standing (left t o  right): Ken Waldo, Bob Thomas, Vic 
Sandorf, Charles Beck, Paul Houck, Carl Knauss, Tom Keene, Chester Leopold, Don 

Fordyce, Mike Malaga, and Fred Hollenberg 
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PRESENTATION OF 25-YEAR PINS was made at the May meeting of the Toronto 
Society. Recipients were (left to right): Gord Brown, of APCO Industries Co. Ltd.; 
Greg Loane, of Loane Associates Ltd.; Elmar Mikazans, of Pioneer Executive Consul- 
tants; and Bill Giffen, of DuPont Canada, Inc. Absent from the meeting were: Tom 
Callaghan and Babla Pasta, of McNaughton-Brooks Ltd.; Roy Kennedy and Helmut 
Schweisfurth, of BASF lnmont Canada, Inc.; Len Harrison, of Rust-Oleum Corp.; and 

Al McDonald, of Nuodex Colortrend Corp. 

tribution of talent, cffort, and devotion to 
the aims and objectives o f  the Socicty. 

Next. Mr. Haanstra awarded John A.  
Gordon, Jr., o f  Eastern Michigan Univcrsi- 
ty, with Society Honorary Mcmbcrship, 
the highest award a Socicty can bcstow on 
an individual. 

Socicty Scholarship Committcc mcmhcr 
Chuck Miyada, of Rcichhold Chcmicals. 
announced the studcnts who wi l l  bc rccciv- 
ing Society scholarships for thc 1986-87 
academic year. A graduatc studics scholar- 
ship was presented to Jcffrcy Gray. Col- 
lcgc Junior rccipicnts include Douglas F. 
Spaeth and Edward Rcilly; Sophomore rc- 
cipicnts were Ncrissa KO, Douglas Gray. 
and Jacqueline Calkin. Incoming Freshman 
scholarships were prescntcd to children o f  
three Socicty rnembcrs: Linda Ellis, daugh- 
ter o f  Andrew Ellis. N L  lndustrics. Inc.: 
Warren Holmcs, son o f  Brian Holmcs. 
Union Chcmicals Div.; and Gcrald Sartc. 
son of Eduardo Sartc. Li l ly Industrial Coat- 
ings, Inc. 

Earl Smith, Chairman of thc Nominating 
Comrnittec, introduccd Parker Pacc, o f  
Behr Proccss Corp.. the Socicty candidate 
for election to thc Board. Mr. Smith told 
that nominations wi l l  hc acccptcd from thc 
floor at the Society's Junc niccting, at 
which time voting for thc ncw board mcm- 
her wi l l  takc place. 

An Environmental report was thcn givcn 
by Lloyd Haanstra. He bcgan by discussing 
the Architectural Coatings Task Forcc 
hcaded by John Gordon. Two EPA ofli- 

cials in opposition o f  thc cxtcnsion to the 
380 Rulc, attcndcd thc lnccting of thc task 
force, hcld in Ontario. CA. The EPA, hc 
explained, is doing thcir own investigation 
to determine i f  thc paint industry is justi- 
licd in needing the 380 Rulc cxtcnsion. 
Districts rendering thc cxtcnsion, cspccial- 
ly the South Coast District. arc being scru- 
tinized as wcll. he noted. As it now stands. 
thc Rulc, which rcduccs VOC of  380 to 
250 wi l l  go into cffcct in Scptclnbcr 1986 
for many districts. It is not ccrtain whether 
the changc wi l l  bc cnforccd. Mr. Haanstra 
told thc group, but thc South Coast District 
has cxtendcd thc Rulc until Scptcn~bcr of 
1989. 

In discussing Rulc 1107, he cxplaincd 
that it is slated to changc but workshops 
rcgarding thc Rulc havc not bccn schcdulcd 
at thc prcscnt timc. 

Prcsidcnt Gildon nnnounccd that the 
Goldcn Gate Socicty would be conducting 
their Confcrcncc '86 on Junc 16. 1986. 
The thcme is "Dc~nonstretionIDctcr~nina- 
tion of Volatilc Organic Compounds in 
Solvcnts and Watcr-Bornc Coatings." 

Thc first spcakcr for the cvcning was 
A l  Eilcndcr. of Coaan Chcmical Corp. Mr. 
Eilcndcr. thc Lcgislativc Coordinator for 
NPCA for Ncw Jcrscy, ciiscusscd "P,\~sr 
WASTE." 

Using a slidc presentation, thc speaker 
addrcsscd a nulnbcr o f  timely subjects. He 
stalcd that thc Calilbrnia Asscn~bly is con- 
sidcring two bill5 pcrtaining to household 
wastc. including paint and coatings prod- 
ucts. He thcn discussed how the bills will 
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affect the paint manufacturer, the raw ma- 
terial supplier, the customer, and their 
inter-relationship with the State and Fcd- 
era1 Resource Conscrvation and Recovery 
.Act. 

Richard Ensmingcr, of NL Chemicals1 
N L  Industries. Inc.. providcd the second 
presentation. "TITANILIM DIOXII)I-WIIY 
S o  MANY GRADI~S'?" 

A discussion o f  the inllucncc o f  inorgan- 
ic and organic treatments o f  titanium diox- 
ide comprised Mr .  Ensminger'a program. 
To illustrate the effccts of inorganic trcat- 
ments. he showcd rcsults on a scries o f  
piements in which inorganic trcatmcnt was 
closely controlled. Hc noted that diffcrcnt 
grade\ arc commonly available due to the 
morphology of thc pigment surface and 
various trcatment Icvcls. 

Q.  Whur cctusrs some, lots cf TiOz to 
ht1r.e strorlger tinting strcjngths thrtr~ other 
lotr in the sctme grct(1eY 

A. Titanium dioxide is micronized as 
part o f  the finishing process at a rate of a 
ton every tive minutes. Occasionally the 
chamber wi l l  becomc clogged and the TiOz 
does not get ground properly. Maybe three 
bags wi l l  turn out this way out o f  a ton. 

Q. If u c.onrpctny wished ro clc.~,c,lol) their 
O\I.II orgrrrtic c o a r i t ~ ~  fb r  .specific require- 
~nc.r~t,s. who! gru& shoctld the! sturr wit11:) 

A. I would start with one o f  the general 
purpose grades. The most widely used 
TiO, has only the alumina treatment on it. 

M~I.INI)A K .  RUI ~.t..~)cit:, S~(.returv 

NORTHWESTERN . . . . . . . . . MAY 
"Metal Pretreatments" 

Officer nominations for the 1986.87 So- 
ciety year were presented to the mcmber- 
ship: President-Larry Brandenburger, 
Valspar Corp.: Vice-President-Joan B. 
Lamberg. Horton-Earl Co.: Secretary- 
R~chard Karlstad. Ceramic Industrial Coat- 
inys: and Treasurer-Mark Uglem. 
Hirschfield's Paint Mfg.. Inc. The slate 
was voted in unanimously. 

Technical Committee Chairman Ed 
Ferlauto. o f  Valspar Corp.. announced that 
the annual Committce meeting would be 
held May 9. 1986. at H.B. Fuller Com- 
pany. The "Permeability o f  Films" project 
wi l l  he discussed, hc stated. 

Society Representative Richard Frickcr. 
of Valspar Corp.. reported on two inter- 
related environmental matters. Extensive 
testing o f  ozone levels around the country 
has shown that levels have not been going 
down. EPA has decided that the regula- 

OFFICERS OF THE PACIFIC NORTHWEST SOCIETY for 1986-87. Left to right: Secretary 
John Daller, Vice-President Yvon Poitras, President Dennis Halfield, Society Represen- 

tative Carlton Huntington, and Treasurer Emil lraola 

tions on the books wi l l  have to be strictly 
enforced. Additional enforcement officers 
and attorneys are being hired to carry out 
the work. 

Mr. Fricker then told o f  the New York 
Society's request to the Federation regard- 
ing member insurance. The Society is in- 
terested in learning i f  FSCT can offer an 
insurance plan to members as other organi- 
zations have done. He explained that there 
would be more reports on the issue after he 
attended the Spring Board Meeting. 

B i l l  Witke, o f  Oakite, provided the 
f i rst  presentation on "METAL PKE- 
TREATMENTS." 

Commencing the program, the speaker 
stated that you don't paint metal, you paint 
a conversion coating. He further explained 
that a clean, inactive surface is necessary 
for optimum adhesion and corrosion pre- 
vention. A proper conversion coating wi l l  
lessen the effects o f  abrasion, U V  expo- 
sure, heat. and humidity. The primary job 
o f  the conversion coating process is to re- 
move soil and surface imperfections, as 
well as establish a corrosion barrier. 

Next, Mr. Witke discussed two basic 
methods o f  applying a conversion coating. 
One way is through tank immersion, the 
most simple method to employ, but with 
the major shortcoming o f  a relatively low 
rate o f  through-put. The other method, 
spray coating, can increase speed and re- 
duce the total amount o f  materials neces- 
sary. The latter method should be used 
when cleaning and coating over 2500 
sq ft per hour. For every square foot to be 
treated, approximately 2% gallons per 
minute o f  pump capacity is required. 

The type o f  phosphate to be used was the 
next area explored by the speaker. Phos- 
phate selection depends on soil, quality o f  
metal, and type o f  metal, he explained. 
Iron phosphates have the lowest cost, but 
give the least amount o f  protection. They 
form a non-crystalline barrier with cover- 
age o f  approximately 25-70 mg per sq ft. 
Zinc phosphate gives a thicker coating, a 
higher degree o f  protection, and are much 
more expensive. I t  forms a crystalline bar- 
rier o f  approximately 150-200 mg per sq ft. 

Mr. Witke discussed two basic types o f  
washer systems used. One is a three-stage 

LLOYD LOMAS (left), Founder 
and Chairman of the Board of 
L.V. Lomas Chemical Co. Ltd., 
was awarded Honorary Member- 
ship by the Toronto Society at 
the May 1986 meeting. Society 
President Ted Stevenson pre- 
sented a plaque to Mr. Lomas i n  
recognition of h is  contribution 
not only t o  the Society, but also 
for his life-long interest in help- 
ing people succeed i n  the coat- 
ings industry. Mr. Lomas joins 
W.B. Bats, William Dunn, and 
Dr. Joseph W. Tomecko i n  the 

Honorary class 
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system which includes a cleanerlphos- 
phate, a rinse, and a sealer stage. The other 
system contains five stages comprised of 
an alkaline cleaner. water rinse. cleaner1 
phosphatize, rinse, and sealer. 

Thc speaker also dcscribcd some of the 
quick tests which can bc used to dctcrniine 
if your mctal has hccn properly trcated. 
Thc simplest tcst is to ohscrvc whcthcr the 
coating can hold a solid lilm of water for 
30 scconds. Anothcr t o t  is to spray a linc 
mist on thc coating and ohscrvc whcthcr 
the drops run tc~gcthcr. A slightly lnorc 
complicated tcst involvcs using a niild acid 
solution (pH 4) ;lnd observing whcthcr the 
coating can hold ;I solid lilm for 30 scc- 
onds. All of thcsc tests. cxplnincd Mr. 
Witkc, tell it' your surfacc is clcan. 

Today, dcionizcd watcr rinscs have bc- 
come incrciisingly important hccau\c with 
the thin lilm coatings uhcd today. watcr 
spots will show up or cvcn be magnilied. 

In conclusion. Mr. W~tkc  noted that. 
with both pho~phatc systcms. organic and! 
or mctallic accclcri~tors c;ln \ignificantly 
affect thc performance of thc conversion 
coatings. 

The second prcscntation of the cvcning 
was given by Ron Schara. of thc Minnc- 
apolis Sttrr & l'rihttr~c,. Hc \poke on 
"SI,RING 'WAI.I.I YE' F ISI I IVC;  T I I , ~ , "  
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"Reflections on the Phenomenon 

of Fading" 

Officcr nominations for the 1986-87 
year were read: Presidcnt-Anthony J. 
Isaccn 11, of Puritan Paint 8( Oil Co.: Vice- 
President-Mark D. Troutmiin. of Bradley 
Paint Co.: Secretary-Rich Marci. of 
Royston Laboratories; and Treasurer-Ed 
Threlkcld, of Ashland Chcrnical Co. Votes 
were takcn and the nominees wcrc unani- 
lnously clccted to the pc~sts. 

Educational Chairman. Don Boyd, of 
PPG Industries. Inc., introduced the two 
recipients of thc Socicty's Award k' liven at 
the Buhl Science Fair for pro,jccts related to 
the coatings industry. Thc junior winner 
was Heather Fugger, of Monrocville High 
School, whose project was entitled "Ef- 
fects of Moisturc on Wood." The senior 
winner was James Knapron. of McKees- 
port High School. for his project o n  "Ef- 
fcct of' Salt on Car Paint." Both students 
received monetary awards donated by the 
Society. 
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Thc gi~cst speaker was Ruth Johnston- 
Feller. of Mellon Institute. Mrs. Feller 
gave a slide presentation and talk cntitled 
"RHI.I.I.C..I.I~NS ON .1.111- PIII:NOMI:NOS OF 

FAI>IN~; ."  This presentation was published 
in the May 1986 issue of the  JCT. 
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BIRMINGHAM 

Arrive 

LEE. BRIAN D.-Holden Surface Coatings Ltd., 
Birmingham. 

C-D-I-C 

Active 

HARM~YER,  TERESA L.-Talsol Corp., Cincin- 
nati. OH. 

KUBALAK, ANDREW-Majestic Paint Co.. 
Columbus, OH. 

PERRY. Cl tn l s~ov~rn  W. Il-Beecham Home 
Improvements. Tipp City. OH. 

Associate 

KNECHTLY. REX E. - Reichhold Chemicals, 
Inc.. Columbus. OH. 

NEEB. JOHN 6.-Ashland Chemical Co.. Cin- 
cinnati. OH. 

CHICAGO 

Active 

ANDERSON. J~FFRBY L.-S.C. Johnson & Son, 
Inc.. Racine. WI. 

BENIER, HOWARI) S.-Masonite Corp., St. 
Charles. IL. 

DADE. RONALD I.-Sherwin-Williams Co., 
Chicago. IL. 

DOLIINGO, JOSE L.-Sewice Coatings. Harvey. 
IL. 

DONOVAN, MARCELI.A G.-General Paint & 
Chemical Co., Cary. IL. 

FUHS. THEOM)RE I.-General Paint & Chemical 
Co.. Cary. 

KAWA. MICH~LI.F L.-Universal Chemicals, 
Elk Grove Village, IL. 

KESTN~R,  ANN E.-Union Carbide Corp.. Al- 
SIP, IL. 

KIRKEGAARD. P H I I . L I P - ~ ~ ~ ~ ~ O ~ S  Bronze Paint 
Co.. Lake Zurich. IL. 

L ~ N C I D N I ,  L b o ~ ~ ~ u - T h e  Enterprise Cos.. 
Chicago. 

LYT~ON. R~CHAKD N.-Markal Co.. Chicago. 
MICHAEL. WILLIAM E.-PPG Industries. Inc.. 

Oak Creek, WI. 
PLACEY. AI.BEHT W.-Polychrome Chemical 

Corp., Chicago. 
PDMYKALA. RICIIARD-DeSoto. Inc., Des 

Plaines, IL. 
RICH. ART F.-DeSoto, Inc.. Des Plaines. 
VAN HEUI.E, JIM-Rockford Chem Coatings. 

Rockford, IL. 
WWITMAN. W A Y N I - - G ~ I I ~ ~ ~ \  Paint &Chemical 

Co.. Cary. 
YGI.ESIAS. PATRICIA I.-Union Carbide Corp.. 

Alsip. 

Assorinre 

BATT. JAMES M.-Union Carbide Corp., 
Chicago, IL. 

CUCA, GERALD-Fitz Chem. Corp., Chicago. LEONLY, WILLIAM W. -DuPont Co., Hoffman 
GOLD, BARRY A.-Reichhold Chemicals, Inc., Estates. 

Oak Brook, IL. WALTENSPIEL, HERB F.-Kay-Fries, Inc., 
HORATH, RAYMOND F. -BASF Corp., Palatine, Benvyn, IL. 

IL. WRIGHT, MICHAEL D.-American Hoechst 
LEE. JIMMIE S.-DuPont Co., Hoffman Estates, Corp., Wood Dale. IL. 

IL. 

Due to internal promotion; an important position is available for 
the proper candidate. 

MANAGER OF RESEARCH & DEVELOPMENT 
in our Coatings section. 

The candidate must have a minimum M.Sc with at least, seven 
years of experience in industrial coatings. Areas of expertise 
should be in baking, coil coating, high solids technology, etc. 

Ability to work along with managers of three different 
laboratories. 

Must be capable of running a large Quality Control Department, 
Pilot production laboratory, Analytical and Library. 

Due to expansion a new position has become available. 
PERSONNEL MANAGER 

Must have a minimum of five years experience in setting up 
personnel files and records, as well as experience in setting up 
and running quality circles. 

FORMULATING PAINT CHEMISTS 
are required for our industrial coatings. 

B.Sc with at least three years of experience. 
A comprehensive Benefits Package is offered. 

Send resume in confidence to: 

Tony Guertin, Jr. 
President 

Guertin Bros. Coatings & Sealants Ltd. 
50 Panet Road 

Winnipeg, Manitoba 
R2J OR9 

Due to expansion, Guertin Bros. Coatings & Sealants have a 
position available for a Production Manager. The candidate 
should have a minimum of five years experience in the 
manufacturing of coatings andlor sealants for Industrial Markets. 
Please send resume in confidence to: 

Mr. George Hawranik 
Plant Manager 

Guertin Bros. Coatings & Sealants Ltd. 
50 Panet Road 

Winnipeg, Manitoba 
R2J OR9 

Vol. 58, No. 739, August 1986 



NORTHWESTERN 

Active 

WERNER, TODD A.-Cargill, Inc., Minneapo- 
lis, MN. 

Associate 

BURKHARO, D. Rl~H.4RD-Henley & Company, 
Genoa, IL. 

EducarorlStudent 

MCDONALD, WILLIAM F.-North Dakota State 
University, Fargo, ND. 

ROJAS, EVELISSE M.-North Dakota State 
University, Fargo. 

ROJAS, RAMON A. -North Dakota State Univer- 
sity, Fargo. 

PHILADELPHIA 

Active 

EBERHARDT, GARY L.-Thoro Systems Prod- 
uct, Bristol, PA. 

Associate 

CAMPBELL, RICHARD G.-LOOS & Dilworth, 
Inc.. Bristol. PA. 

CARROLL, ROBERT E . - R . E .  Carroll Inc.. 
Trenton, NJ. 

Our thermo-optic flash-calcined aluminum 
silicates - OPTIWHITE*, OPTIWHITE P*,  
AND TISYN -are loaded with cavities whlch 
provlde exceptional light-scattering proper- 
ties for more hiding power.. . an amorphous 
particle shape assures low angular sheen and 
sheen control. voids in our 
OPTIWHIE the most versatile of our demOptic cbYs thermo-optic s~licates, provides true hiding 
power with the greatest whiteness and for- 
mulatlon efficiency Ellminates need for flat- 
tang agents or coarse extenders to maintain 
low angular sheen and sheen control. 

mean better . . 
hidiny power at 

OPJIWHITE P. AND TISYN, provide excellent 
opaclty in latex or solvent systems. They are 
ideal olaments for functional hldino extenders . " 
for T IO~ - and recommended for lhls pur- 
pose by major suppliers of T10z. 

DOMEN, VICTOR ].-Quaker City Chemicals 
Inc., Philadelphia, PA. 

FAULKNER, THOMAS D.-Heraeus Inc.. Equip- 
ment Div., W. Conshohocken, PA. 

GLAVIN, MICHAEL 1.-M.A. B ~ d e r  & Sons 
Inc., Broomall, PA. 

HILFIKER. FRANK R.-CIBA-GEIGY Cop.. 
Newport, DE. 

PATRICK. GEORGE R.-CIBA-GEIGY Corp.. 
Newport. 

RUGGIANO. MICHAEL A.-M.A. Bruder & Sons 
Inc.. Broomall. 

WHITELEY. RICHARD 1.-LOOS & Dilworth. 
Inc., Bristol. 

PIEDMONT 

Active 

BRIWS. VON W.-Reliance Universal. Inc.. 
High Point. NC. 

OCAMW. DON 0. -Rexham Corp.. Matthews. 
NC. 

ROBERTS. ROB~RT-Consultant. Charlotte. NC. 

Associare 

CHICELLA. DONALD V.-Rieke Cop., Linden, 
NJ. 

LINOELL. MICHAEL G.-Environmental Op- 
tions. Roanoke. VA. 

NUT-TALI., WILLIAM E.-Burris Chemical. Inc.. 
Charlotte. NC. 

PITTSBURGH 

GEIER. RICHARD P.-V.L. Towner, Pittsburgh. 
PA. 

RAILSBACK. PAUL T.-Sauereisen Cements 
Co.. Pittsburgh. 

STURM, JEFFK~Y C.-Koppers Co.. Inc.. 
Monroeville. PA. 

POWELL. JOSEPH J. - Union Carbide Corp.. 
Latrobe. PA. 

ST. LOUIS 

BROWN, K~NNITII 1. SR.-Carboline Co.. St. 
Louis. MO. 

GIERY, ROHEK.I J.-Onini Industrial Coatings 
Inc.. St. Louis. 

K~MPBR. JOHN W.-Sinnett-Elpaco Coatings 
Corn.. St. Louis. 

LINI)SI.EY, JAMES B.-Lanchem Corp.. E. St. 
Louis. MO. 

PETI.:RSEN. CARI. E.-P.D. George CO.. St. 
Louis. 

PHELPS, ROBERT B.-P.D. George Co.. St. 
Louis. 

Pcrrrs. KEITII B.-Futura Coatings. Inc.. Ha- 
zelwmd, MO. 

SCHINN~H. JOSEI'II R.-Sterling Lacquer Mfg. 
Co.. St. Louis. 

SCI~WE~KAKI'. JAMLS W.-Lamhem Corp.. E. 
Sf. Louis. 

SHAH. D A L ~  0.-Dennis Chemical Co.. St. 
Louis. 

TAYLOR. TIMOTIIY A.-S~atz Paint. Inc., St. 
1 Louis. 

Journal of Coatings Technology 



John A. Gordon, Jr., who has been 
associated with thc coatings industry ror 
nearly a half-century and is still going 
strong. was elected an Honorary Member 
of the Los Angclcs Socicty on May 14, 
1986. He was Prcsident of the Socicty in 
1975 and for many years has hecn actlve in 
environmental matters on the West Coast. 

He was graduated from San Diego State 
College with a B.A. Degrce in Chemistry. 
His first employer was Cal Ink Co. in San 
Francisco and later, National Lead Co. in 
the same city. He was with Monsanto Co. 
in Santa Clara. CA, and Springfield, MA. 
for I0 years. Then followed four ycars with 
Technical Coatings Co. in Santa Clara and 
10 ycars with (what is now) Unocal Chemi- 
c a l ~  Div. of Union Oil Co. in Charlotte, 
NC, and La Mirada. CA. 

In 1978. Mr. Gordon joined the Univcr- 
sity of Missouri-Rolla as Dircctor and 
Lecturer of thc Paint Short Courses. He 
moved to a similar pos~tion with Eastern 
Michigan University in 1985. 

Promotions of John Becker to Wcstcrn 
Sales Managcr and Victor Herhert to 
Eastern Salcs Managcr have bccn an- 
nounccd by Union Proccss. Inc.. Akron. 
OH. Both mcn will be rcsponsihlc for 
sipcrvising salcs and markcting in the 
U.S. and Canada through a nctwork of 
manufacturers rcprcscntatives. 

Arnold M. Gavin, Prcsident of EM1 
EXIlM Corp.. Scottsdale. AR, has bccn 
elected President of the American Oil 
Chemists' Socicty for 1986-87. Mr. Gavin 
succeeds Joyce Beare-Rogers, of the 
Canadian Department of Health and Wel- 
fare. He and the other oflicers were in- 
stalled at the organization's 77th annual 
meeting. Other officers electcd included: 
Vice-President-Robert Hastert, Har- 
shawIFiltrol Partnership; Trcasurcr- 
Timothy L. Mounts, USDA; and Sccre- 
tary-David R. Erickson, Amcrican Soy- 
bean Association. 

David Lunzer has joined UCAR Emul- 
sion Systems, Union Carbide Corp.. Cary, 
NC. as Staff Chcmist at its Torrance, CA, 
facility. Mr. Lunzer will providc technical 
service support to West Coast customers 
and assist in the lirm's product dcvclop- 
ment and process improvement activities. 

J.A. Gordon, Jr. J.M. Williams D.A. Lillback J.J. Compass 

James M. Williams has been appointed 
Executive Vice-President of Chemcentral 
Corp.. Chicago, IL. Mr. Williams suc- 
ceeds D.J. Resch who retired in 1985. 

David A. Lillback has been named 
Product Manager, dispersions at the Har- 
shaw1Filtrol Partnership, Cleveland, OH. 
He joined the firm in 1981 and has held the 
position of Production Supervisor, indus- 
trial chemicals. 

DeSoto's Research Center, Des Plaines, 
IL, awarded Gregory Shay, Arthur Rich, 
and James Kail the prestigious "Research- 
er of the Year Award." These three scicn- 
tists, with their expertise in polymer and 
coatings science, were honored as a team 
that developed new thickener technology 
for latex paint formulations. All three are 
members of the Chicago Society. 

In addition, DeSoto has appointed Ron 
Lewarchik to Manager of Industrial Re- 
search. Mr. ~ewarchik, also a member of 
the Chicago Society, will be responsible 
for the activities of the firm's Aerospace, 
Automotive, and Coil Research and Devel- 
opment Groups. 

The Coatings Division of Ferro Corp., 
Cleveland. OH, has promoted Kevin P. 
McLaughlin to the position of a Senior 
Market Development Representative. He 
will be responsible for sales and technical 
service of powder coatings to the auto- 
motive market. 

In addition, Ferro's Coatings Division 
has named Richard A. Holt to the post of 
District Sales Manager for FRP coatings, 
western region, and Jack B. Branch to 
SaleslService Representative for powder 
coatings, western region. 

Reichhold Chemicals, Inc., headquar- 
tered in White Plains, NY, has appointed 
James J. Compass to Division President 
of the newly formed Chemical Coatings 
Div. Mr. Compass will serve from the divi- 
sion's headquarters in Pensacola, FL. 

W.H. Clark, Jr., Chairman of the 
Board. President and Chief Executivc Offi- 
cer of Nalco Chemical Co., has been elect- 
ed Chairman of the Board of thc Chemical 
Manufacturers Association. He succeeds 
George J. Sella, Jr., Chairman of the 
Board. Prcsident and Chief Executive Offi- 
cer of American Cyanamid Co. 

Robert C. Forney, of E.I. du Pont de 
Nemours & Co.. was clcctcd Vice-Chair- 
man of the Board and Harold A. Sorgenti, 
of ARC0 Chemical Co.,  was named 
Chairman of the Executive Committee. 

The "PeltzIRowley Chemical 
Award to Past-Presidents" was in- 
troduced at the annual awards dinner 
of the Philadelphia Society in April. 
Plaques were prepared by the Peltz- 
Rowley Chemical Co. for 30 Past- 
Presidents of the Society. Thirteen 
were present at the affair to accept 
their plaques: H.A. McConaghie, 
P.J. Whiteway, Jr., D.J. Fritz, 
J.R. Kiefer, Jr., R.C. Sonntag, 
S. LeSota, W.A. Kraus, L.S. 
Sander, C.W. Fuller, B. Oppen- 
heim, W. Johnston, F. Bartuse- 
vic, and W. Georgov. In the future, 
the plaque will he presented annual- 
ly to the immediate Past-President. 
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Wexler Named Recipient of New York Society's 
PaVaC Award 

Obituary 
Marvin Wexler, 

of Troy Chemical 
Corp., Newark, NJ, 
received the New 
York Society's cov- 
eted PaVaC Award 
on May 13, 1986, 
for "outstanding 
contributions to the 
advancement of the 
Protective Coatings 

Industry and the New York Society for 
Coatings Technology." He was the 39th 
member to be so honored since the award 
was established in 1951. 

Mr. Wexler is a native New Yorker and 
a graduate of the City College of New York 
with a B.S. Degree in Chemistry. He is 
a Purple Heart veteran of World War 11, 
having served with the 94th Infantry Div. 
in Europe. 

Rocky A. Courtain has joined the head- 
quarters staff of Myers Engineering. Bell. 
CA, as a Sales Engineer. Mr. Courtain has 
been associated with the mixeridispcnscr 
industry for the past 14 years. 

His career in the coatings industry began 
in 1947 as a Control Chemist with 20th 
Century Paint & Varnish Co. From 195 1 to 
1968, he was associated with H. Kohn- 
stamm Co., Subox, Inc., and Luminall 
Paints. He joined Lehman Bros. in 1969 as 
Chief Chemist and moved to his present 
position in technical sales with Troy, in 
1977. 

Mr. Wexler joined the New York Soci- 
ety in 1955 and subsequently served on 
many committees prior to going through 
the Chairs. He was President in 1972. 

He is still active, particularly on the 
Scholarship Committee which gave him 
the opportunity to visit high schools and 
lecture on careers in the coatings industry. 
A long-time member of the Technical 
Committee, he received the Society's 
Kienle Award in 1961. 

Chemray Coatings Corp., Kcnilworth, 
NJ, has promoted John S. Bilinski to the 
position of President. Mr. Bilinski joined 
the company in 1970 and has over 20 years 
of experience in the paint industry. 

Emory G.A. Fleming, retircd Tcchni- 
cal Director of The McCloskcy Corp.. 
Philadclphia, PA. died on June 8, 1986. 
He was 78. 

He rcceivcd his formal education in 
chemistry at the Evening College of Drcxel 
University, linishing in 1932. He joined 
McCloskcy in 1942 as Chief Chemist in the 
research and devclopmcnt laboratory, and 
retircd in 1973. 

Mr. Fleming was Prcsidcnt of the Phila- 
delphia Society for Coatings Technology in 
1955. He was Chairman of the Technical 
Committee from 1964-67 and chaired the 
seminar in 1969. He rcceivcd the Society's 
Liberty Bcll Award in 1964 and Technical 
Committee Award in 1973. 

Don Kressin, 49, Past-President of the 
Western New York Society (1984-85) died 
on May 13, 1986. Mr. Kressin had worked 
for Lucidol Division of Pennwalt from 
1962-72 and was last employed with Spen- 
cer Kcllogg ProductsiNL Chemicals. Inc. 
During his career there, he held positions 
as Technical Service Representative and 
Project Chemist. 

Vbenvou need a 
pigmeit errtender, 
you need GENSTAR. 

CAMEL-WITIT&CAMEL-WITE SLURRX7he industry CAMEL-CARE A quality extender that's economically 
standard. Exceptionally white, fine particle size, wet-ground priced. Produced from white Calcite. Provides uniform 
product produced from high-grade calcite limestone. low vehicle demand, good color, high brightness. 
CAMEL-TEX: Fine ground general purpose grade of cal- CAMEL-CAL" &CAMEL-CAL SLURRYNew from Genstar. 
cium carbonate produced from extremely white Calcite. Ultra-fineground calcite limestone with extender efficiency 
Low vehicle demand, rapid dispersibility. and hiding power of precipitated calcium carbonate. 

GENSTAR 
Genstar Stone Produclr 
Hun1 Valley Md 21031 
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ACS Particle Size Analysis Workshop 
To be Conducted, September 6-7 

The American Chemical Society will particle and droplet sizing; column chro- should have a technical, chemical, or engi- 
conduct a two-day workshop on "Modem matography analysis; field flow fractiona- neering degree or equivalent experience. 
Methods of Particle Size Analysis," on tion methods; and image analysis. Fee for the workshop is $350, which 
September 6-7, in conjunction with the an- Drs. Keith Beddow, University of Iowa; includes lecture notes, beverage breaks and 
nual meeting of the Division of Polymeric J. Calvin Giddings, University of Utah; two lunches. There is a limited registra- 
Materials: Science and Technology, in Anthony J. McHugh, University of Illi- tion. 
Anaheim. CA. nois; Theodore Provder, Glidden Coatings Details and additional information can 

Directed towards persons who require a and Resins, Div. of SCM Corp.; and Bruce be obtained from Dr. Theodore Provder, 
basic understanding of modern particle size Weiner, Brookhaven Instruments Corp. Glidden Coatings and Resins, Div. of SCM 
analysis methods, the workshopoffers both will deliver the lectures. Corp., 1665 1 Sprague Rd., Strongsville, 
lectures and demonstrations of some select- The course is designed for those scien- OH 44136. 
ed state-of-the-art particle size techniques. tists, engineers, analytical chemists, prod- 
Lectures will be presented on the following uct development specialists, technical - .- ---. -- - 
topics: particle size distribution concepts managers and other technical professionals 
and statistics; classical methods, including whoengage in characterizing, quantitating, OCCAI~ surfex '86 ~ ~ h i b i t i ~ ~  
turbidity, angular scattering, diffraction, evaluating and controlling the quality of ~~~~~~t~ ~ t t ~ ~ d ~ ~ ~ ~  of 1,700 
electro-zone sensing, microscopy, and particulates, particulate formulations, sus- 
quality control methods; sedimentation pensions and dispersions, including latex, The Surfex '86 exhibition of the Oil and 
methods; photon correlation spectroscopy; pigments, paints, and inks. Participants Colour Chemists' Association attracted a 

registered attendance of 1,694 to the Har- 
rogate International Conference Center, 
Yorkshire, England, May 14-15. 

Kent State University Schedules Surfex is an exhibition of raw materials 

Two Coatings Courses for October and equipment used in the manufacture of 
paints, printing inks, and allied products. 

The Coatings Division of thc Chemistry Complete details on both courscs are Surfex '88 will also be held at the Harro- 
Department at Kcnt State University will available from Carl J. Knauss, Program gate Center, June 15-16. For information 
sponsor two coatings courses in Octobcr Chairman, Kent State University. Chcmis- write to: Surfex '88, P.O. Box 161, Wigan 
1986. at the campus in Kent. OH. try Dept.. Kcnt, OH 44242. WN2 5TG, England. 

"Painting Processes: Industrial Paint 
Technology" will bc held October 15-16, 
and "Introduction to Coatings Tcchnol- 
opy" will be conducted October 20-23. 
Both programs arc dcsigncd for persons 

CALL FOR PAPER i 
enraged in formulation. jesting, research. 
manufacture, and sales of organic coating 
materials. 

Professor Norman R. Roobol, of thc 
GMI Engineering lnstitutc and NR Con- 
sulting Services will nrovidc the lccturcs of 
the lirst course. Topics to be covcred in- 
clude: modern industrial coatings mcthods. 
paint application mcthods and cure, as wcll 
as safety, economic, cncrgy, and ccologi- 
cal considerations for the various nicthods. 

The second course features Professor 
John A. Gordon, of Eastern Michigan Uni- 
ver5ity and Pacilic Technical Consultants. 
Many raw materials will be discusscd, 
along with their functions in both architec- 
tural and industrial finishes. Hc will also 
detail regulatory restrictions. and cconomic 
forces and other factors which inlluencc 
the composition and performancc of coat- 
ings. In addition. Dr. Gordon will provide 
formulating techniques, describe manufac- 
ture and testing. and give new trends in 

Water-Borne and Higher-Solids 
Coatings Symposium 

New Orleans, LA 
February 25-27, 1987 

Thc Southern Society for Coatings Technology and the Department of Polymer 
Science at the University of Southern Mississippi invite all interested persons to 
submit papers for presentation at the 14th Annual Water-Borne and Higher-Solids 
Coatings Symposium. 

Papers relating to the chemistry, formulation, and marketing.of water-borne, 
highcr-solids, and other advanced coating systems, as well as engineering aspects 
of coating systems or solvent abatement are solicited. 

Papers to be presented at the symposium will be chosen based on abstracts. Titlc 
and abstract should be submitted by September 30, 1986 to: 

Dr. Gordon L. Nelson, Chairman 
Department of Polymer Science 
University of Southern Mississippi 
Southern Station Box 10076 
Hattiesburg, MS 39406-0076. 

The completed paper should bc submitted by December 15, 1986. It is prefcrred 
that all papers be original and of scientific value. 

coating materials. ., . . . . . . . . . _ - -. " - -..-~._--.., ,#I 
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MEMBERS OF THE FEDERATION 

Use This Form to Order (or Renew) 
Your Subscription to OCCA Journal 
In 1987 at Special Rate of $65.00 

1987 

Here is your opportunity to renew-or to place for the first time-your personal subscription to the Journal of the 
Oil and Colour Chemists' Association. Under the special exchange agreement between the Federation and the Oil 
and Colour Chemists' Association, Federation members are permitted to subscribe to this outstanding monthly 
technical journal at the special rate of $65.00 a year. 

Order your 1987 subscription now by filling out the order form below. Send the order, with check or money order 
enclosed, to the Federation office in Philadelphia. 

This OFFER GOOD TO FEDERATION MEMBERS ONLY. All others must order subscriptions directly from the Oil 
and Colour Chemists' Association, Priory House, 967 Harrow Road, Wembley, Middlesex, England HA0 2SF, at the 
regular subscription rates. 

FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY 
131 5 Walnut Street 
Philadelphia, Pennsylvania 19107 

Please enter my subscription to the OCCA Journal for 1987. (Subscriptions accepted on a calendar year basis 
only). 

My check or money order for $65.00 is enclosed. (Please make checks payable to the Federation of Societies for 
Coatings Technology). U.S. Funds. 

NAME 

COMPANY 

STREET (OR BOX NO.) 

CITY 

STATE OR PROVINCE ZIP CODE 

COUNTRY 

I am a member of the Society for Coatings Technology 
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Adhesion Material 
A high performance vehicle system, 

based on new technology, which yields 4H 
plus hardness and 160 in.-lhs impact resis- 
tance is described in a technical bulletin. 
This one-component material is designed 
to adhere well to all substrates with corro- 
sion resistance over treated or untreated 
steel or plastics. For further information, 
contact Denomi Corp., 3407 Kilrner Ln. 
N.. Plymouth, MN 55441. 

Cartridge Filters 
Material selection, pressure losses, cor- 

rosion allowances, and cartridge sealing 
systems are among the many topics dis- 
cussed in a new 30-page cartridge filter 
housings guide. The guide is designed to 
provide both the first time user, or the sea- 
soned specifier of filtration products with a 
quick reference on the technical consider- 
ations in filter housing selection. Copies 
are available from the Industrial Marketing 
Dept., Filterite, 2033 Greenspring Dr.. 
Timonium, MD 21093. 

Specialty Chemicals 
Chemical analysis, properties, and parti- 

cle size distribution of new high purity 
aluminas are presented in a new compre- 
hensive 16-page catalog. Also included in 
the catalog are descriptions and typical 
properties of a complete line of specialty 
chemicals. Copies of the "Product Cata- 
log" can be obtained from ARC0 Special- 
ty Chemicals, 3801 West Chester Pike, 
Newtown Square, PA 19073. 

Lead for Corrosion-Resistant 
Applications 

A 132-page soft-cover guide which fa- 
miliarizes engineers and engineering stu- 
dents with corrosion resistance, design and 
fabrication data on lead and lead-based 
equipment is now available. The fully-il- 
lustrated book presents the latest informa- 
tion on lead's use by chemical processors 
and other industries where corrosion is a 
problem. Included are discussions of appli- 
cations, qualitative and categorical chemi- 
cal data; basic design considerations. 
construction, and chapters on inspection 
and maintenance. "Lead for Corrosion Re- 
sistant Applications" (publication number 
H-6) is available free of charge from Asso- 
ciation Services Dept., Lead Industries As- 
sociation. Inc.. 292 Madison Ave., New 
York. NY 10017. 

Pigments Industry Study 
A new report provides an overall assess- 

ment of pigment markets in the U.S., west- 
em Europe, and Japan-the three regions 
which together produce and consume more 
than 75% of the world's pigments. In- 
depth coverage of producers, products, 
consumption patterns and processes are 
provided for iron oxides, chromes, mixed 
metal oxides, and organics. For further in- 
formation on "Overview of the Worldwide 
Pigments Industry," contact Thomas C. 
Gunn, Director, Chemical Economics 
Handbook Program, SRI International, 
333 Ravenswood Ave., Menlo Park, CA 
94025. 

Alkyd Resin 
A new high solids baking alkyd resin is 

the subject of a recently released product 
bulletin. For full details, contact U.S. 
Polymers, Inc., 300 East Prim St., St. 
Louis, MO 63 1 1 I. 

Water-borne Vinyl Resins 
A new Line of water-borne vinyl resin 

dispersions for printing inks has been intro- 
duced in literature. Developed for gravure 
and flexographic applications, these dis- 
persions are compatible with acrylics and 
other resins currently used in water-borne 
inks. For more information, write to Union 
Carbide Corp., UCAR Coatings Resins, 
Dept. L4489, 39 Old Ridgebury Rd., Dan- 
bury. CT 068 17-000 1. 

Additives Wall Chart 
A wall chartiselector guide to a com- 

pany's additives for industrial coatings is 
now being offered. The chart includes the 
entire line of anti-settling, anti-float, thixo- 
tropic, dispersing, anti-cratering, and anti- 
mar agents and defoamers. Also covered 
are products for use in solvent, water re- 
ducible and high-solids systems. For addi- 
tional information, contact Manager of 
Marketing Services, Troy Chemical Corp., 
One Avenue L, Newark, NJ 07105. 

Drum Fillers 
A line of net weight drum fillers is de- 

scribed in technical literature. Standard 
features of the drum fillers include elec- 
tronic console with digital display, target 
selection keypad, and signals for fast and 
slow filling. Additional details may be ob- 
tained by contacting Serac, Inc., Executive 
Plaza, 510 North Church, Rockford, IL 
61103. 

Rheology Modifier 
Literature which describes a new paint 

rheology modifier that reportedly improves 
brush drag and reduces roller spatter is now 
available. The modifier is designed specifi- 
cally to improve both the application and 
curing properties of paint, and at the same 
time, improve leveling properties to help 
minimize roller and brush marks. For tech- 
nical information regarding DSX-1514, 
write Diamond Shamrock Process Chemi- 
cals Division, 350 Mt. Kemble Ave., CN- 
1931, Momstown, NJ 07960-1931. 

Acrylic Polymers 
A recently issued technical bulletin de- 

tails the features of newly developed acryl- 
ic polymers. These coatings are designed 
to offer adhesion to treated and untreated 
metals, flexibility, solvent-resistance, met- 
al protection, gloss, and depth of image, as 
well as hot print and block resistant capa- 
bilities. For additional information, contact 
Rohm and Haas Co., Marketing Services 
Dept., Independence Mall West, Philadel- 
phia, PA 19105. 

Co-axial Disperser 
A new labipilot dual drive co-axial dis- 

perser designed to handle small batch dis- 
persing or mixing up to 10 gallons is the 
subject of literature. Applications include 
scale-up exercises, trial batching of new 
products, and daily production of small 
batches of putties, epoxies, adhesives, 
Rush pigments, inks, resins, and caulks. 
For details, write to Schold Machine Co., 
Southern Manufacturing, 10590 Oak St. 
NE, St. Petersburg, FL 33702. 

Coatings Evaluation Techniques 
A recently released application note de- 

scribes the use of electrochemical im- 
pedance techniques to evaluate corrosion 
protection of organic coatings on metallic 
substrates. Prepared in accordance with 
Lehigh University's Center for Surface and 
Coatings Research, the note reviews a 
variety of approaches to coatings evalua- 
tion and illustrates the benefits of using 
electrochemical impedance tests. Inquiries 
for copies should be addressed to EG&G 
Princeton Applied Research, Electro- 
chemical Instruments Div., CN 5206, 
Princeton, NJ 08540. 
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May JCT Draws Rave Reviews 

Paper 
Film 
Coatings 
Converting 

CUSTOM 
COATING 
We get it together 
better! 
Less Expensively. 
With one of the most 

advanced continuous web 
processing operations in the 
country, Gaisser people pay 
a little more attention to 
detail, put in that little extra 
effort, and sweat the specs 
just a little more because its 
their reputation on the line 
every time. 

They have the pilot and 
commercial solvent and 
aqueous coating facilities, 
technology, and experience 
to help you develop and 
produce the coated 
materials you require. 

Or use their technical 
assistance and facilities to 
verify laboratory findings. 

In short, you can put E.J. 
Gaisser and its people to 
work for you to produce the 
best possible product. 

They've been doing that 
for more than 50 years. 

@ 
E.J. GAISSER, INC. 

49 Liberty Place ,  P 0. Box 44 
Stamford, Connect icut  06904 

(203) 324-7315 

Congratulations on the excellent choice 
of technical papers published in the recent 
May 1986 issue of the JCT! 

In the past I have been one of many 
Society members who have criticized the 
excessive publication of 'highly' technical 
Basic-Research type papers (in the JCT). 
However, I thoroughly enjoyed reading 
with ease all of the quite practical and very 
interesting papers in the May '86 issue. 

Please try to continue this pattern, at 
least after every two or three issues! 

Congratulations to Tom Miranda and the 

. 

PHYSICAL PROPERTIES 
OF POLYMERS 

BY 
James E. Mark 
Adi Eisenberg 
William W. Graessley 
Leo Mandelkern 
Jack L. Koenig 

Published by 
American Chemical Society 
Washington, D.C. 
1984 
246 pages, $44.95 

Reviewed by 
Percy E: Pierce 
PPG Industries, Inc. 
Allison Park, PA 

The purpose of this book is to provide 
information on recent advances in the 
physical chemistry of polymers that arc of 
imponance to the utilization of polymeric 
materials. The five chapters of the book. 
each contributed by a different author. cov- 
er rubber elasticity, the glassy, viscoclas- 
tic, and crystalline states in polymers, and 
polymer spectroscopy. 

Each chapter covers an introduction to 
basic concepts, detailed descriptions of 
current topics of importance, comments on 

others on the Publications Committee, as 
well. 

R.C. Pierrehumbert 
(Retired Honorary Member 

-Dallas Society) 

Your May 1986 issue was packed with 
very good technical information. 

It was by far one of your better issues. 
Congratulations! 

Eric Simon 
Southern Texas Chemical Corp. 

unsolved problems, and projections for fu- 
ture research. The material prcscnted is de- 
rived from an American Chemical Society 
short course dcvelopcd through a series of 
oral, audio. and telcconfcrence presenta- 
tions. 

The coverage and treatment of topics is 
directed primarily toward those working 
with high polymers, such as elastomers and 
structural polymers. However. much of the 
information developed is relevant to or can 
be adapted to coatings problems. The sec- 
tions on rubber elasticity, thc glassy state. 
and viscoelasticity are especially recom- 
mended to coating technologists. 

The chapters arc reproduced from typed 
text with a wide margin suitable for reader 
notes. The ligures and tables arc taken 
from different sources. but are readable 
and relate well to the text. Each chaptcr is 
wcll documented with rcfercnccs and most 
chapters contain a sclcctcd bibliography for 
furthcr reading. 

The book is neither a basic textbook nor 
a specialized monograph. Instead. it fulfills 
the valuable function of leading the reader 
from the relevant basics through the intri- 
cacies of thcir application to real world 
problems and on to the frontier of unsolved 
problems. It thus bridges the gap between 
conventional textbooks and specialized 
monographs. It will be especially useful to 
individuals encountering polymer prob- 
lems for the first time, those requiring a 
quick lix of information, or persons need- 
ing a refresher and update on the specific 
topics covered. 
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by Earl Hill 

Solution 
to be 

publ~shed m 
September rssue. 

No. 13 

ACROSS 

3. Large English chemical company 
6. Plaster substrate substitute, e.g. 
7. Turpentine alcohol 
10. Natural resin, S- 
14. Cyclohexanol (syn) 
15. Synonym for I down 
16. Ink build-up (Printing) 
17. Printing fluid 
20. Well known color comparator 
21. Printing defect 
22. Hardness 
24. Pebble-like finish 
26. English (Br.) Journal 
27. Varnish clarifying process 
29. Enamel surface attribute 
30. Ac~dic condensation resin 
32. Luminance booster 
33. Flow curve 
34, Iron corrosion 

DOWN 

1. Coarse s~ngle yarn fabr~c 
2. G- cotton 
3. Chemical prefix 
4. Th~n protrus~ons on blasted metal 
5. Famous for dr~ers 
8. Petroleum hydrocarbon, C, 
9 Type of prlnted Image 
10 S~lk- 
1 1. Weed wacker 
12. Unique form of printing 
13. Glazing mater~ai 
16. Chem~cal element grouplng 
18. Support~ng ttmber (Const ) 
19. Internattonal chemistry organization 
23 Type of oven 
24. APHA color scale 
25. l n t t ~ a l  (Abr.) 
26. W~ndow framing 
28. Amount of reflection 
31. Sea weed gel substance 
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For information on FSCT meetings, contact FSCT, 1315 Walnut St., 
Philadelphia, PA 19107 (215-545- 1506). 

* ? ,, ,., 
! :23r, 

(Sept. 23-24)-Meeting of Technical Advisory Committee with 
Society Technical Committee Chairmen. Louisville, KY. 

(Nov. 5-7)-64th Annual Meeting and 51st Paint Industries' 
Show. World Congress Center, Atlanta, GA. 

(Apr. 29-May 2)-Combined Federation Spring Week and Pacif- 
ic Northwest Society Symposium. The Westin Hotel, Seattle, WA. 
FSCT Society Officers Meeting on April 29; FSCT Board of Directors 
Meeting on April 30; Seminar on May 1-2. Concludes with a dinner 
dance on May 2. 

(Oct. 5-7)-65th Annual Meeting and 52nd Paint Industries' 
Show. Convention Center, Dallas, TX. 

(Feb. 23-25)-Southern Society 14th Annual Water-Borne and 
Higher-Solids Coatings Symposium. New Orleans, LA. (Dr. Gordon 
L. Nelson, Chairman, Department of Polymer Science. University of 
Southern Mississippi, Southern Station Box 10076, Hattiesburg, MS 
39406-0076). 

(Feb. 23-25FWestern Coatings Societies' Symposium and 
Show, Monterey Convention Center, Monterey, CA. (Barry Adler, 
Royell, Inc., 1150 Hamilton Ct., Menlo Park, CA 94025). 

(Apr. 1-3)-Southern Society. Annual Meeting. Dutch Inn, Lake 
Buena Vista, FL. (C. Lewis Davis, 802 Black Duck Dr., Port Orange. 
FL 3201 9). 

(Apr. 29-May 2)-Combined Federation Spring Week and Pacif- 
ic Northwest Society Symposium. The Westin Hotel, Seattle, WA. 
April 2 S F S C T  Society Officers Meeting; April 30-FSCT Board of 
Directors Meeting; PNW Golf; PNW Evening Activities; May 1- 
Seminar; May 2-Seminar continued; PNW Sports Competition; 
Dinner Dance. 

(June 12-13)-Joint meeting of St. Louis and Kansas City Soci- 
eties. Holiday Inn, Lake of Ozarks. (A.E. Zanardi. Thermal Science, 
Inc., 2200 Cassens Dr., Fenton, MO 63026). 

(Apr. 13-15)-Southern Society. Annual Meeting. Charleston, 
SC. (Scott McKenzie, Southern Coatings Co., P.O. Box 160, Sumter, 
SC 291 50). 

(Apr. 28-May 1)-Pacific Northwest Society. Annual Sympo- 
sium. Vancouver, B.C., Canada. (Yvon Poitras, General Paint Corp., 
950 Raymur Ave., Vancouver, B.C., Canada V6A 3L5). 

(Sept. 3-4)-Industrial Color Technology Seminar sponsored by 
Applied Color Systems, Inc. Lancaster, PA. (Ms. Bobbie Deel. ACS, 
2848 M Carolina Center. 1-85 S., Charlotte. NC 28208). 

(Sept. 3-5)-"Estimating for Painting Contractors and Mainte- 
nance Engineers" Short Course. Univ. of Missouri-Rolla, MO. (Prof. 
James 0. Stoffer, Dept. of Chemistry, Univ. of Missouri-Rolla, Rolla, 
MO 65401). 

(Sept. 6-7)-Workshop on "Modern Methods of Particle Size 
Analysis." Sponsored by ACS Div. of Polymeric Materials: Science 
and Engineering. Anaheim, CA. (Dr. Theodore Provder, Glidden 
Coatings and Resins, Div. of SCM Corp.. 16651 Sprague Rd.. 
Strongsville, OH 44136). 

(Sept. 7-12)-Symposium on High Solids Coatings. Sponsored 
by the ACS Div. of Polymeric Materials: Science and Engineer~ng. 
Anaheim, CA. (George R. Pilcher, Hanna Chemical Coatings Corp., 
P.O. Box 147, Columbus, OH 43216). 

(Sept. 7-12)-192nd National Meeting. American Chemical So- 
ciety. Anaheim, CA. (ACS, Barbara Hodson, 1155 16th St. N.W., 
Washington, D.C. 20036). 
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(Sept. 9-11)-RadCure '8CAssociation for Finishing Pro- 
cesses of the Society of Manufacturing Engineers Conference and 
Exposition. Baltimore Convention Center, Baltimore, MD. (AFPISME 
Public Relations, Society of Manufacturing Engineers, One SME Dr., 
Dearborn, MI 48121). 

(Sept. 15-17)-13th lnternational Naval Stores Meeting. Wal- 
dorf-Astoria, New York, NY. (Douglas E. Campbell, Executive Direc- 
tor. Pulp Chemicals Assn., 60 E. 42nd St.. New York, NY). 

(Sept. 15-19)-53rd lntroductory Short Course on "The Basic 
Composition of Coatings." Univ. of M~ssouri-Rolla, MO. (Prof. James 
0. Stoffer. Dept. of Chemistry. Univ. of Missouri-Rolla, Rolla, MO 
65401). 

(Sept. 18-19)-"Radiatlon Curing of Polymers" Symposium 
sponsored by the Royal Soc~ety of Chemistry, Industrial Div., North- 
west Region. Lancaster University, England. (Dr. D.R. Randell. 
CIBA-GEIGY lndustrlal Chemicals, Tenax Rd., Trafford Park, Man- 
chester MI7 1 WT, England). 

(Sept. 21-23)-Canadian Palnt and Coatings Association. 74th 
Annual Convention. Hilton Hotel. Quebec City, Que.. Canada. 
(CPCA, 515 St. Catherine St. W, Montreal, Que., Canada H3B 184). 

(Sept. 21-26)-XVlllth Congress of FATIPEC. (Federation of 
Associations of Technicians in the Paint, Varnish, and Printing Ink 
Industries of Continental Europe). Venlce, Italy. (C. Bourgery, Secre- 
tary General of FATIPEC, 76 Blvd. Pereire. 75017 Paris, France-or- 
Amleto Poluzzi, AITIVA, Piazzale R. Morandi 2,20121 Milano, Italy). 

(Sept. 22-25)-"Your Chosen Finish." FINSTRAT Conference 
and Exposition sponsored by the Association for Finishing Pro- 
cesses of the Society of Manufacturing Engineers. Long Beach, CA. 
(Gerr~ Andrews, SME, Public Relations Dept., One SME Dr., P.O. 
Box 930, Dearborn, MI 48121). 

(Sept. 23-25)-"Industrial Painting Processes" clinic sponsored 
by AFP'SME. Indianapolis, IN. (Diane Korona. SME Special Pro- 
grams Div., SEM Dr., P.O. Box 930, Dearborn, MI 48121). 

(Sept. 29-Oct. 3)-13th lntroductory Short Course on "Paint 
Formulation." Univ. of Missouri-Roila, Rolla, MO. (Prof. James 0. 
Stoffer. D e ~ t .  of Chemistw. Univ. of Missouri-Rolla. Rolla. MO 
65401). 

(Oct. 1-2)-Industrial Color Technology Seminar sponsored by 
Applled Color Systems, Inc. Minneapolis, MN. (Ms. Bobbie Deel, 
ACS, 2848 M Carolina Center, 1-85 S., Charlotte, NC 28208). 

(Oct. 8-10)-SPIISPE Plastics Show and Conference--South. 
Georgia World Congress Center, Atlanta, GA. (Jeffrey A. Forger, 
Conference and Programs Director, SPE, 14 Fairfield Dr.. Brookf~eld 
Center, CT 06805-0403). 

(Oct. 13-17)-"Physical Testing of Paints & Coatings" Short 
Course. Univ. of Missouri-Rolla. Rolla, MO. (Prof. James 0. Stoffer, 
Dept. of Chemistry, Univ. of Missouri-Rolla, Rolla, MO 65401). 

(Oct. 15-1 6)-"Industrial Paint Application Technology'' Course. 
Sponsored by Kent State University. Kent, OH. (Dr. Carl J. Knauss, 
Kent State University. Chemistry Dept.. Kent, OH 44242). 

(Oct. 20-23)-"Introduction to Coatings Technology" Course. 
Sponsored by Kent State University. Kent, OH. (Dr. Carl J. Knauss, 
Kent State University. Chemistry Dept.. Kent, OH 44242). 

(Oct. 27-28)-Industrial Color Technology Seminar sponsored 
by Applied Color Systems, Inc. Dalton, GA. (Ms. Bobbie Deel, ACS, 
2848 M Carolina Center, 1-85 S., Charlotte. NC 28208). 

(Oct. 27-31)-"Modern Instrumentation for the Polymer & Coat- 
ings Industry" Short Course. Univ. of Missouri-Rolla. Rolla, MO. 
(Prof. James 0 .  Stoffer, Dept. of Chemistry, Univ. of Missouri-Rolla, 
Rolla, MO 65401). 

(Nov. 3-4)-Industrial Color Technology Seminar sponsored by 
Applied Color Systems. Inc. Atlanta, GA. (Ms. Bobbie Deel, ACS, 
2848 M Carolina Center, 1-85 S., Charlotte, NC 28208). 

(Nov. 3-5)-Paint Research Association. Sixth lnternational 
Conference, Sheraton Hotel, Brussels, Belgium. (D. Dasgupta, PRA, 
8 Waldegrave Rd., Teddington, Middlesex TW11 8LD. England). 

(Nov. 3-5)-Annual Meeting of National Paint and Coatings 
Association. Hilton Hotel. Atlanta. GA. (Karen Bradley. NPCA. 1500 
Rhode Island Ave., Washington, D.C. 20005). 

(Nov. 5-6)-Ninth Resins and Pigments Exhibition. Brussels, 
Belgium. (Exhibition Director, Queensway House, 2 Queensway, 
Redhill, Surrey RHl lQS, England). 

(Nov. 21-23)-39th Annual Show and Convention of National 
Decorating Products Association. Cervantes Convention Center, St. 
Louis, MO. (Lillian Smysor, NDPA, 1050 N. Lindbergh Blvd., St. 
Louis, MO 63132). 

(Dec. 3-5)-Industrial Color Technology Seminar sponsored by 
Applied Color Systems, Inc. Orlando, FL. (Ms. Bobbie Deel, ACS, 
2848 M Carolina Center, 1-85 S., Charlotte, NC 28208). 

(Jan. 19-22)-Annual Meeting and Symposium of Steel Struc- 
tures Painting Council. Fairmont Hotel, New Orleans, LA. (James G. 
Busse, SSPC, 4400 Fifth Avenue, Pittsburgh, PA 15213). 

(Feb. 4-6)-"Formula" Forum on Chemical Specialties spon- 
sored by the Societe Francaise de Chirnie, Nice. (Societe Francaise 
de Chimie, Departement Congres, 250 rue Saint Jacques 75005 
Paris, France). 

(Feb. 8-1 1)-Inter-Society Color Council. Williamsburg Confer- 
ence on "Geometric Aspects of Appearance." The Lodge, Colonial 
Williamsburg, VA. (Dr. D.H. Alman, Du Pont Co., P.O. Box 2802, 
Troy, MI 48007). 

(Mar. 9-13)-CORROSIONl87. National Association of Corro- 
sion Engineers. Moscone Center, San Francisco, CA. (NACE, P.O. 
Box 21 8340, Houston, TX 7721 8). 

(Mar. 17-19)-Powder Coatings '87. G-MEX Exhibition Center, 
Manchester. England. (Mervyn W.K. Little, Specialist Exhibitions 
Ctd., Grantleigh House, 14-32 High St., Croydon, Surrey CRO lYA, 
England). 

(Mar. 26-29)-Colour 87-the lnternational Exhibition for Paint- 
ing Techniques and Colour Application. Cologne, Germany. (Koln 
Messe, Postbox 210760, D-5000 Cologne 21, Germany). 

(Apr. 5-10)-ACS, Div. of Polymeric Materials: Science & En- 
gineering. Anaheim, CA. (T. Davidson, Ethican, Inc., Route 22, 
Somersville. NJ 08876). 
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believe me, Hemingway was never going to write Pa~wo~hobia-Abnormal desire for d cledrt uesn. 
book about me. The trouble with tt as a sport is that I -Laurence J. Peter 
are always more fishermen than fish. And although Raymond Hull 
may be the more intelligent creature on land, the rev 
is true on water. The fish has the home court advanta~ 11 J CVCII ~~drder for the average ape to believe that he has 
is a sad commentary on our civil~zation that pollut~ from man. 
killed more fish than hooks. I once encountered a -H.L. Mencken 
man who had left his writings on the bulkhead of a 
boat. If not a pessimist, he was at least a reali! Ive the health of a salmon-a strong heart and 
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