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Tra1~8actione and Conanaunications 

A new versatile lead free pigment* 
By S. L. Davidson 
N.L. Industries Inc., P.O. Box 700, Hightstown, N.J. 08520 USA 

Summary 

With the development of latex paints for use on exterior wood Further studies of the product indicate that other properties, such 
substrates, it was found necessary to control the staining caused as corrosion resistance for metal substrates, are imparted by one 
by coloured bodies in certain types of wood. Lead pigments were of the products developed. Detailed studies have been made to 
found to give the reauired oerformance. so that when subseauent establish the comaosition of this new oroduct. which has been ~. 
coats of paint were applied ;he discoloraiion was contained. found useful as i n  anticorrosive ~igmknt in both oleoresinous 

and water reducible type of metal primer, and in finishes to be 
Recent legislation in the United States stipulates the use of lead free applied by electrodeposition. Correlation of actual performance 
materials for this purpose. Compounds with metallic ions, other and theoretical composition is demonstrated, and this illustrates 
than lead, have beenstudied and found to  be useful for this purpose. that sometimes performance is better than theory. 

Keywords 

Types and classes of coatings and allied products 

anticorrosive coating 
electroooating 
latex coating 
l y d  free paint 
prlmer 
water base paint 
wood finish 

Types and classes of structures or surfaces to be coated 

board and batten 
cedar 
siding 
steel 
wood 

Raw materials: prime pigments and dyes 

basic lead silicate 
basic lead chromate 
lead silico chromate 
lead phosphite 
zinc phosphite 

Un nouveau pigment exempt de plomb et polyvalent 

En raison de la mise au point des peintures4mulsions pour applica- 
tion aux subjectiles en bois, il est devenu k s s a i r e  B maitriser 
la saignde provoquk par les agents colores qui se trouvent en 
certaines espkes de bois. On a trouve que des pigments B base 
de olomb donnaient le comaortement exid. de facon aue I'alttra- 
tion de couleur est retenue au minimum &coun<de I'application 
des couchec de peinture subs.+quentee 

Les r6elernents recents aux Etats Unis exipent I'emoloi des oiements 
cxemp?s de plomb pour cette application.-0na &tidie desiokpods 
qui incarnent des Ions mCtalliques autres que ceux de plomb et 
I'on les a trouvks utile pour cet usage. 

Ein Neues Vielseitigen Bleifreies Pigment 

Die Entwicklung von Latexfarben fur Anwendung aussen auf 
Holzsubstraten machte es notwendig, die durch in gewissen 
Holzarten enthaltenen Farbstoffe auftretende Fleckenbildung zu 
kontrollieren. Bleipigmente erfiillten diese Erfordernis, sodass 
Verfarbung von daruber aufgebrachten Anstrichen verhindert 
wurde. 

Neuere Gesetzaebuna in den Vereiniaten Staaten schreibt fiir 
diesen Zweck bieifrei& Material vor. ~etal l ionen enthaltcnde Ver- 
bindungen, ausser Blei. wurden untcrsucht und alp fiir diesen 
Zweck brauchbar befunden. 

Properties, characteristics and conditions primarilj, 
associated with dried or curedfilms 

corrosion resistance 
nail head staining 
stain resistance 
weather resistance 

Des etudes supplementaires indiquent que d'autres caracttistiques, 
telles que la resistance B la corrosion des subjectiles metalliques, 
sont accordies par I'un des produits mis au point. Des etudes 
circonstancies ont ete effectuees en vue d'etablir la constitution 
de ce nouveau oroduit aui s'est dtmontre utile en tant aue pigment 
anti corros~on'et aussi'danc les primaires soil A base de iernis 
gras, soit du type diluable par I'eau, ct d'ailleurs dans les finitions 
destinks B etre appl~quees par electrodeposition. On demontre la 
corrdation entre ierendement observe et la constitution theorique, 
ce qui met en evidence de temps en temps que le rendement depasse 
les previsions theoriques. 

Weitere Untersuchungen deuten darauf hin, dass Verwendung 
eines der entwickelten Produkte weitere Verbesserungen, 2.B. 
Korrosionsschutz fur Metallsubstrate mit sich bringt. Es wurden 
ins einzelne gehende Studien gemacht, um die Zusammensetzung 
dieses als antikorrosives Pigment, sowohl in Metallprimern auf 
01- als auch wassergetragener Basis und in mittels Elektrophorese 
angewandten Primern niitzlichen neuen Erzeugnisses, festzustellen. 
Korrelation des Benehmens in Praxis mit der theoretischen Zusam- 
mensetzung wird aufgezeigt, woraus heworgeht, dass praktisches 
Verhalten mitunter besser als Theorie ist. 

'Paper presented at  the Association's Biennial Conference held at the Grand Hotel, Scarborough, Yorks, England, from 17 to 21 June 1975. 
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Introduction 

The general subject of this Conference is the performance 
of surface coatings and the question whether reality matches 
the theory. 

Before the reason why there should be a lead free pigment 
and why the author was concerned about developing one 
is discussed, a short history of the coatings industry in the 
United States is of interest. 

After World War 11, the coatings industry started marketing 
an interior wall paint in which the major volatile material 
was water. The solid portion of the vehicle was butadiene- 
styrene. It is to be noted that these were intended for interior 
use only. It was possible to formulate paints and predict 
their performance with a good degree of accuracy; the only 
doubtful property or properties being those which result 
from ageing of the paint. Butadiene-styrene was the first 
latex to  be used because of the facilities that were still avail- 
able from producing large amounts of this latex (used as 
synthetic rubber) during the war. These new latex paints 
were received enthusiastically by the home owner because 
the use of solvent was not required and water, or soap and 
water, could be used to clean up the tools used for its applica- 
tion. (At the same time, other latices for this purpose were 
under investigation. These were the polyvinyl acetate and 
acrylic latices.) 

Concurrently, studies were being made to  discover whether 
or not paints of this type could be used on exterior surfaces. 
The major problem that delayed their use as acceptable 
exterior coatings was the lack of knowledge of their per- 
formance on various substrates when exposed to the weather. 

The initial paints based on polyvinyl acetate, either the 
plasticised polymer or copolymer, showed very good results 
on masonry surfaces. There were still doubts whether or not 
these paints could withstand the distortion of the substrates 
when this was wood. Further, because of the use of water 
as the solvent, the problem of "grain raising" had to be 
overcome when the water thinned paints were applied to  
these exterior wood substrates. 

When it was found that these types of latex paints could 
be applied successfully t o  wood, with a resulting surface 
that was durable, the market for this type of finish started 
to  grow. If the problem of painting over surfaces that had 
been painted previously is disregarded, there remained 
nevertheless one particular problem with these types of 
coatings which marred their otherwise excellent performance. 

This problem was staining by tannin. This staining was 
limited and occurred primarily when the coatings were 
applied directly t o  cedar or redwood. Whilst studies have 
been made on this subject, not all of the water soluble ma- 
terials in these woods have been isolated and identified. It 
can be said, however, that the water soluble materials found 
in these woods are reactive pyrocatechol derivatives. Because 
they are water soluble, they are extracted from the wood 
and because of the porous nature of the latex film, it is 
possible for them to be leached to the surface. The concen- 
tration of these water soluble materials, which are usually 
referred to as "tannins", may vary within a particular piece 
of wood as well as from piece to piece, and the general result 
has been an unsightly appearance because of uneven staining. 

When these exterior paints were first introduced to  the 
market, the usual recommendation was to prime the surface 
with an oleoresinous primer. This was particularly applicable 

to a previously painted house where the coating was "chalk- 
ing". It was felt that the use of this type of primer would 
"tie the chalk down", so that adhesion between the latex 
paint and the chalky surface would be maintained. It should 
be realised that because of the nature of the film formation 
of latex paints, they do not penetrate the substrate t o  any 
degree and accordingly do  not adhere to the surface. 

Whilst the use of an oleoresinous primer eliminated or 
certainly minimised most of the problems, including tannin 
staining, there was a desire to market a water reducible 
primer so that the same ease of clean up could be obtained 
as when a latex topcoat was used. 

I t  was found possible t o  obtain the desired adhesion by 
modifying the priming coat with an oleoresinous binder, but 
the problem of "tannin staining" or "cedar staining" still 
remained. 

Studies indicated that lead compounds formed complex 
chelates with the coloured compounds so as to render them 
insoluble in water. 

There is some doubt whether this insolubilisation is the 
result of physical absorption or chemisorption, and it is felt 
that both may occur simultaneously, depending on the 
particular lead compound involved in the reaction. From a 
practical point of view, it is enough to  say that once the water 
soluble coloured bodies have been immobilised in the primer, 
the stain does not migrate into the finishing coat and, as 
a result, the unsightly appearance of these finishes is elim- 
inated. 

Whilst several lead compounds were investigated, the most 
economical ones were found to  be either the basic lead silico 
type or of the basic lead phosphite type. 

The paint manufacturer usually does not know the sur- 
face on to which his product will be applied or under what 
conditions, so he attempts to formulate his coating so that 
any possible problem will be avoided. As a result, a rather 
large market in lead compounds to control cedar staining 
was developed. 

Public Law 91-965 "Lead Paint Poisoning Prevention 
Act" was passed on 13 January 1971. In essence, it banned 
the use of lead containing compounds in those paints with 
which children could come into contact. The industry was 
aware that such legislation would be enacted and had started 
work to develop other conipounds or, in one case, a different 
vehicle that would perform the same function in controlling 
"cedar stain", a function that the lead pigments had done so 
well. This legislation reflected the growing concern of the 
government over the necessity to control those products 
which adversely affected the ecology. Whilst the immediate 
need was to find a replacement for the lead pigment used to 
control cedar staining in paints, it was also obvious that 
other materials would be required to perform the functions 
of lead pigments. The major function of lead pigments, other 
than their use as colorants, is to protect metal from corrosion, 
so there are really two problems. The one which appeared 
to need an immediate solution was to develop a material 
t o  control cedar stain, the other was to develop an anticor- 
rosive pigment. Whilst the legislation was directed primarily 
to minimising or eliminating the use of lead in paints, it also 
indicated the undesirability of using other heavy metals, 
such as  antimony, arsenic, cadmium and mercury and water 
soluble barium. The industry was also aware of a strong 
possibility that within the not too distant future, chromium in 
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the form of chromate would be considered an undesirable resistance has been determined, so that other weathering 
ingredient for paint. characteristics can be found (Fig. 3). 

Experimental 

At the time when lead based compounds were used to control 
cedar stain, the problem of obtaining reproducible results 
arose because cedar is not uniform. The amount of coloured 
bodies in wood can vary from piece to piece and, therefore, 
the amount of control required will vary. In order to test for 
cedar stain control, the method of extracting the coloured 
bodies from cedar by boiling in water has b ~ e n  adopted. 
This concentrate is adjusted so that the coloured bodies 
will be eliminated by a definite amount of lead based pigment. 
Details of the preparation of the test solution are given in 
Appendix I .  A test procedure utilising this solution is used 
for rapid screening. If the test pigment shows control of 
cedar stain by eliminating the coloured bodies (which is 
indicated by a clear supernatant solution), then a second test, 
the "bull's eye" test (Fig. I), is used. In those cases where 

Fig. 2. Results of tests to show dqree of efficiency in controlling 
cedar staining after coatings' exposure to high humidity conditions 

Fig. 1. Results of the "bull's eye" test to show degree of efficiency 
in controlling cedar stain 

the pigment shows control of cedar stain, it is made into a 
water based or latex based primer and applied over cedar 
panels using standard formulae. In all cases a control contain- 
ing a lead based pigment and a control with no lead pigment 
are used for purposes of comparison. After the cedar panel 
is primed, a top coat is applied and allowed to dry overnight. 
The amount of discoloration after exposure to high humidity 
conditions, illustrated in Fig. 2, gives the amount of control 
of cedar staining. All of these tests listed in Appendix I 
have been used for screening. If satisfactory control of 
"cedar stain" is shown, then cedar shakes, cedar panels and 
redwood siding are primed and top coated with a latex paint 
and exposed on tcst fences in Hightstown, NJ. After about 
ten days' wenthcring, the stain, if not controlled propcrly. 
will show through on thc top coat of the pnncl. These panels 
are allowed to continue to  weather after the cedar stain 

Fig. 3. Test panels heing a!lowcd to weather after stain resistance 
has Iwen determined in order to mensure other weathering parameters 

Rccausc of ecological considerations and Ihc lcgislation 
limiting the usc of lead based pigments in paint, it was very 
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desirable to obtain a lead free anticorrosive pigment equivalent 
t o  lead anticorrosive pigments. The salt fog resistance of an 
oil-alkyd paint with and without anticorrosive pigments 
and over steel panels has been used for a number of years 
in order t o  determine whether or not a pigment will impart 
corrosion resistance to a coating. The panels are exposed to  
salt fog using ASTM method B117-73. Limitations on the 
type of solvents that can be used for metal protective coating 
has provided further impetus for developing coatings that 
provide corrosion resistance and are made from water 
reducible vehicles or latices. The same test for solvent thinned 
paints is used to determine the corrosion resistance of these 
paints. As these films can be porous, the effect of moisture 
vapour transmission must be determined and the paints are 
consequently exposed to high humidity conditions. These 
tests are used for screening purposes and if the paints with 
the test pigments show promise, they are exposed at Ocean 
City, NJ and at test fences in Hightstown. Dramatic 
differences between water based paints can be demonstrated 
after short periods of exposure, because the conditions that 
exist at Ocean City are quite drastic because of the marine 
environment. The exposure conditions at Hightstown are 
very moderate compared with those at Ocean City and as 
a result longer periods of time are required to  determine 
whether or not satisfactory anticorrosive properties have 
been incorporated into the paint. In order to determine 
whether or not good results will be obtained over various 
types of ferrous substrates, the paints are exposed at Ocean 
City and Hightstown on sandblasted steel panels as  well as 
panels which are sandblasted and subsequently rusted. 
Experience has shown that performance on rusted panels 
is not the same as that obtained from paints applied to  
freshly sandblasted panels. The latter panel is much more 
active and can lead to  another problem when using paints 
that are water reducible, that of "flash rusting". Freshly 
sandblasted panels will determine whether or not the anti- 
corrosive pigment in a particular system will stop the "flash 
rusting". The test coatings and methods of application are 
given in detail in Appendix 2. 

Coatings applied by electrodeposition fall into the anti- 
corrosive category, so pigments used in them are tested in 
this type of coating for this property. 

Further consideration of today's ecology has indicated 
the need not only for a lead free pigment, but also for a 
pigment that does not contain chromate ions. In the future 
there will be severe limitations on the discharge of any waste 
materials that contain chromate ions. 

Results 

It might be assumed from the methods described previously 
that each sample went through the entire battery of tests. 
This is not so. The author's objective was to obtain a pigment 
that would control cedar staining and contain no lead. 
With experience of the type of lead compound that gave 
satisfactory results, namely basic silicate white lead and 
dibasic lead phosphite, it became apparent that the pigments 
would have t o  be basic in nature and that it might be possible 
t o  find pigments which were based upon metallic cations 
other than lead but which might have different anions. 

After a study had b x n  made of several pigments that 
met the requirements of being basic and containing a divalent 
cation, a compound made from zinc as a cation and a phos- 
phite anion was developed. Each test described above indi- 
cated that this compound (called "Nalzin (TM) SC-I") 
would control cedar staining. The physical properties of the 
product are shown in Table 1. 

TabL I 
Nalzin (TM) SC-I 

Description Nalzin SC-I, a zinc phospho oxide complex 
is a rust inhibitive pigment for metal 
protective paints and a cedar and redwood 
stain control agent for use in exterior latex 
wood paints. 

Typical properties Form Fine white powder 
Specific gravity 4.06 
Zinc content 61 "/, 
Average particle size lessihan 1 pm 
Water solubility 0.1 % maximum 
Oil absorption 50-70 (kg of oi1/100 

kg of pigment) 
Apparent density 0.16-0.24 kg d m 8  
Light sensitivity Excellent (no change 

24 hours fadometer) 
Fields of application Nalzin SC-I is suggested for use in medium 

voltage electrocoating primers, where a 
lead free pigmentation is indicated. Throw- 
ing power and can stability are excellent. 
In latex paints Nalzin SC-1 minimises 
flash rusting. 
As a cedar stain control agent, Nalzin SC-I 
is similar in performance to the very satis- 
factory lead compounds which have been 
used. As with lead based pigments, the 
effectiveness of Nalzin SC-I is proportional 
to the concentration. Somewhere between 
0.06 and 0.1 1 kg d m s  is suggested. In 
latex paints, incorporation can be by a 
method similar to that used for other 
pigments. Because of product's high oil 
and water demand, sufficient quantities of 
the proper types of surfactants must be used 
to disperse satisfactorily Nalzin SC-I. 
Tamol 850 or equivalent is suggested for 
optimum dispersion and viscosity stability. 
In solvent based systems (i.e. oil/alkyd), 
Nalzin SC-I has proved to be excellent. 
In weak vehicles of this type, the improve- 
ment in performance is proportional to 
concentration. Due to the high oil absorp- 
tion of Nalzin SC-I, however, care must 
be taken to keep the PVC below that of 
the pigmentation critical PVC. It is sug- 
gested, therefore, that a "ladder" of 
Nalzin SC-1 be made in 0.05 kg dm-3 
steps to find the optimum level. 

WAVENUMBERS IN CM-' 
3oo[F , y I?, , , , I0,W 9F YO 700 6f5 

5 so 

1R curve 

Electron microgrsph 
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In all the screening tests, control of cedar stain was demon- 
strated. Exposures were made a t  Hightstown and good control 
of cedar stain was verified. In these exposure tests, woods 
other than cedar were used to determine whether any dele- 
terious effects on the performance of the paint would result 
from continued weathering. In testing for (nail head) rusting, 
it was found that the paint containing Nalzin SC-1 showed 
no rusting, whilst paints without it did. 

These results indicated that Nalzin SC-1 might have 
anticorrosive properties and indeed it was found to  have all 
the properties that were sought for in a lead-free anticor- 
rosive pigment. This was established using laboratory 
screening tests and tests in Ocean City. Exposures are still 
in progress at Hightstown. Comparisons were made using 
other lead free anticorrosive pigments as well as basic lead 
silico chromate in all types of systems and in all these, the 
new product demonstrated the desired anticorrosive pro- 
perties and a general equivalence to lead based pigments. 

Because of the corrosion resistant properties of the water 
reducible coatings made with the pigment, the effectiveness 
of the product when used as an anticorrosive pigment was 
determined in coatings applied by electrodeposition. Several 
objects, having a wide variety of shapes, were coated and the 
pigment was found to have excellent throwing properties 
as well as imparting corrosion resistance to  the coating. 

Whilst panels were being prepared for exterior exposure, 
it was found that latex paints containing Nalzin SC-1 elim- 
inated "flash rusting" when compared with a paint applied on 
the same type of panel not containing anticorrosive pigment. 

Discussion 

Control of cedar staining by Nalzin SC-1 is satisfactory in 
most cases. Where it is not, it has been determined that the 
amount of coloured bodies present in the wood is extremely 
high, and in these cases other cedar stain control pigments 
have also failed to be effective. 

The performance of Nalzin SC-I as an anticorrosive 
pigment seems to outweigh its performance as a cedar stain 
control agent. In all the author's tests, it has shown good 
resistance to corrosion when used in oleoresinous, latex or 
water reducible alkyd systems. It is unique in that whilst it 
controls corrosion, its colour is white so there is no limita- 
tion on the colour of the coating that can be made from it. 
It can be used in coatings for electrodeposition to cover 
completely objects with complicated shapes. It has been 
found that the coating bath is very stable. Equally good 
coatings have been obtained after the bath has been stored 
in the diluted form for periods of two to three months. 

Whilst "flash rusting" is only a minor problem, because 
it occurs only on a very active iron surface, nevertheless 
Nalzin SC-I in the coating eliminates the problem. 

Conclusion 

The subject of this conference asks whether reality matches 
the theory. It has been deduced that a product similar in 
chemical composition to  existing materials could perform 
in surface coatings as  well as these. In the case of Nalzin 
SC-I, however, it is difficult t o  propound a theory that will 
explain its overall mechanism as an anticorrosive pigment. 
That a unique compound had been developed was established 
using modern analytical tools and techniques. Theoretically, 

it can be said that because there is no reaction with the vehicle 
in spite of the basicity of the chemical and because of its 
capability of reacting with metal substrates, the properties 
it shows are t o  be expected. It must be concluded, therefore, 
that in the performance of these surface coatings, reality 
does indeed match the theory. 
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Appendix 1 

Preparation of test solution 

Cedar shake shingles are cut into strips one cm wide and ten to 
twelve cm long. The strips are placed vertically in a three-litre 
beaker and the beaker is filled with deionised water until the strips 
are covered. The beaker is covered w~th a watch glass and the water 
boiled gently for three hours. The coloured solution is poured off 
and more water is added and boiled again. The coloured solution is 
standardised by adding Ig of standard Nalzin SC-I to five millilitres 
of the solution at 25°C in a test, tube. Thrs 1s shaken vigorously 
and then centrifuged untrl the plgment has completely settled. If 
the supernatant liquid is "water white", the test solution has the 
correct strength. If the supernatant liquid is still coloured, more 
Nalzin SC-I is added in 0.5g increments until the supernatant 
liquid is water white. The test solut~on 1s concentrated until the 
addition of Ig of Nalzin SC-I results in a supernatant liquid that is 
water white. 

Cedar stain control 

Rapid screening mefhod 

Add Ig of the pigment under test to five millilitres of test solution 
in a test tube. Shake vigorously. Prepare another mixture in a 
test tube in the same manner using a standard sample of Nalzin 
SC-I. Centrifuge both tubes until pigment is completely settled 
and supernatant liquid is clear. Compare the supernatant liquids 
in both tubes. If both are water white, then the test prgment shows 
control of cedar stain. 

"B111l's eye" test nrfhod 

A lOcm diameter circle is drawn on a white sealed paper chart. 
The circle is coated with the stain solution and allowed to dry for 
24 hours. Standard white paints are prepared using the pigment 
under test and the control pigment. (If no control pigment is 
available a blank paint is used.) The formulae for the paints are 
shown aher the third method. The two test paints are applied over 
the coated and uncoated test panel using a 75pm film applicator, 
7.5cm wide. The film is allowed to dry for 24 hours and a commer- 
cial white latex house paint is then cast across the prime coat using 
(the same film applicator) and allowed to dry. When dry, the areas 
over the coloured "bull's eye" are compared. No bleeding of the 
test solution into the topcoat indicates good stain control. 

High humidity exposure method 

The paints used in the "bull's eye" test are used as the primers on 
one cedar siding panel (15cm x lm). All tests shall include areas 
having primers with no "cedar stain" control pigment,, the pigment 
under test and the standard stain control pigments, in turn. The 
panel primed with the different paints is allowed to dry 24 hours. 
A commercial white latex house paint is applied over the entire 
panel leaving an uncoated strip approximately 2-5cm wide. 
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After drying for 24 hours the cedar panel is placed face down on 
a Cleveland humidity box and exposed for 72 hours. The panel 
is allowed to dry and the panel examined for staining of the topcoat. 

White acrylic latex honse paint primer (no stain control pigment) 
T-21379 

Materials 100 US gallon batch 
Pounds US gallons 

Kronos RNCX titanium dioxide . . 145 4.25 
Amorphous silica-Silver Bond R . . 86 3.90 
Bentone LT gellant . . . . . .  4.5 0.30 
Tamol 850 (Rohm & Haas) dispersing 

agent . . . . . . . . . .  12 1.25 
Triton X-100 (Rohm & Haas) wetting 

agent . . . . . . . . . .  5.5 0.62 
Potassium tripolyphosphate . . . .  1.8 0.12 
Super Ad-It (Tenneco) can preservative 1.6 0.20 
Nopco NXZ (Nopco) defoamer . . 2 0.26 
Rhoplex AC 388 (Rohm & Haas) latex 400 45.45 
Aroplaz 1271 + drier* (Ashland) alkyd 30 3.61 
Tributyl phosphate . . . . . .  14 1.71 
Ethylene glycol . . . . . . . .  36 3.88 
Water . . . . . . . . . .  295 35.41 - - 

1033.4 100.96 

'Driers: 0.5% cobalt 6%; 0.5% manganese 6%; 1.4% lead 
24 %. 

PVC (%) 
Pigment (%) 

25.3 Weight/gallon, Ibs: 10.24 
22.8 

White acrylic latex house paint primer (with stain control pigment) 
T-21265 

Materials 100 US gallon batch 
Pounds US gallons 

--- 
Kronos RNCX titanium dioxide . . 145 4.25 
Nalzin (TM) SC-1 stain control pigment 130 3.90 

. . . . . .  Bentone LT gellant 4.5 0.30 
Tamol 850 (Rohm & Haas) dispersing 

agent . . . . . . . . . .  12 1.25 
Triton X-100 (Rohm & Haas) wetting 

agent . . . . . . . . . .  5.5 0.62 
Potassium tripolyphosphate . . . .  1.8 0.12 
Super Ad-It (Tenneco) can preservative 1.6 0.20 
Nopco NXZ (Nopco) defoamer . . 2 0.26 
Rhoplex AC 388 (Rohm & Haas) latex 400 45.45 
Aroplaz 1271 drier* (Ashland) alkyd . . 30 3.61 
Tributyl phosphate . . . . . .  14 1.71 
Ethylene glycol . . . . . . . .  36 3.88 
Water . . . . . . . . . .  295 35.4 

- -- 
1077.4 100.96 

'Driers: 0.5% cobalt 6%; 0.5% manganese 6%; 1.4% 
lead 24%. 

PVC (%) 25.3 Weight/gallon, Ibs: 10.67 
Pigment (%) 25.9 

Appendix 2 

Panel preparation for eorrosion test exposures 

Sand blasted and rusted steel panels 

Sand blast hot rolled steel panels (15cm x 30cm x 2.5cm) with 
commercial blast using aluminium oxide grit. Coat immediately 
with basic lead silico chromate primer (US Specification TT-P- 

615 Type 11). When primer is dry sand blast the other side to 
white metal. Expose panels facing kouth at 5" from the vertical. 
Spray exposed panels daily with water. Expose until 100 per cent 
rusting of the base side is obtained. (Approximately 60 to 90 days 
required: this time varies with the temperature and humidity 
during the exposure period.) Just prior to application of paint, 
wife brush lightly and remove all loose particles of rust. Apply 
pruner. 

Sond blastedpaneb 

Prepare panels as above. Do not expose after blasting to white 
metal. Coat immediately if possible. Observe for rust stains if 
priming coat contains water as the volatile part of the vehicle. 

Typical formulae used for testing mrroslon resistance 

White ACprimer latex-alkyd modified type T-21710 

Materials 100 US gallon batch 
Pounds US gallons 

- 

Bentone LT . . . . . . . .  5 0.33 
Nalzin (TM) SC-1 staincontrol pigment 100 2.96 
Kronos RNCX titanium dioxide . . 100 2.93 
Mica 325 mesh WG . . . . . .  35 1.49 
Nytal 300 magnesium silicate . . 89.75 3.78 
Tamol 850 (Rohm & Haas) dispersing 

agent . . . . . . . . . .  8 0.8 1 
Triton XI00 (Rohm & Haas) wetting 

agent . . . . . . . . . .  5 0.56 
Ethylene glycol . . . . . . . .  20 2.16 
NXZ defoamer (Nopco) . . . .  5 0.66 
Ucar 4341 (Union Carbide) latex . . 420 49.07 
Aroplaz 1271 (Ashland) alkyd . . . .  45 5.39 
6% cobalt naphthenate (Tenneco) . . 1 0.13 
6% Zirco catalyst (Tenneco) . . . .  1 0.14 
Water . . . . . . . . . .  240 28.81 

- - 
1074.75 99.22 

29.8 Weight/gallon, Ibs: 10.83 
30.7 

Non-volatile vehicle (%) 32.9 

White ACprimer latex-alkyd modified T-21727 

Materials 
100 US gallon batch 
Pounds US gallons 

Nalzin (TM) SC-I stain control pigment 
Kronos RNCX titanium dioxide . . 
Mica 325 mesh WG . . . . . .  
Nytal 300 magnesium silicate . . 
Bentone LT slurry-2% gellant . . 
Borax . . . . . . . . . .  
Dimethylethanolamine . . . . . .  
Makon 10 (Stepan) dispersing agent . . 
Victawet 358 (StaulTer) wettingagent . . 
NDW defoamer (Nopco) . . . .  

. . . .  Polyco 2370 (Borden) latex 
Aroplaz 1271 (Ashland) alkyd . . . .  
6% cobalt naphthenate (Tenneco) . . 

. . . .  6% Zirco catalyst (Tenneco) 
Water . . . . . . . . . .  

PVC (%) 30.4 Weight/gallon, Ibs: 10.84 
Pigment (%) 28.2 
Non-volatile vehicle (%) 29.8 
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White ACprimer water soluble alkyd type T-21704 White AC primer T-21557 D 

Materials 
100 US gallon batch 
Pounds US gallons 

Materials 

Nalzin (TM) SC-I stain control pigment 100 2.96 
Kronos RNCX titanium dioxide . . 100 2.93 
Nvtal 300 maenesium silicate . . 175.7 7.40 
~ d n - ~ - G e l  EK suspending agent 5 0.23 
Kelsol2560 (75 % NV) (Spencer ~ e l l o i i  
WS alkyd . . . .  337.3 38.50 
NDW defoamer ~ N O D C O ~ '  . . . .  5 0.67 
6 %  cobalt octoace (~enneco) . . . .  5.6 0.76 
6% Zirco catalyst (Tenneco) . . 3.8 0.53 
Butvl cellosolve (Union ~ a r b i d k j  . . 83 11.05 
~riithylamine . . 25 4.12 
Ucar 360 (~nion'darbidej  latex' . . 64 7.09 
Water . . . . . . . . . .  251 30.13 

PVC (%) 30.4 Weightlgallon, Ibs: 10.86 
Pigment (%) 32.9 
Non-volatile vehicle (%) 35.8 

White ACprimer wafer soluble alkyd type T-21698 

Materials 100 US gallon batch 
Pounds US gallons 

Nalzin (TM) SC-1 stain control pigment 100 2.96 
Kronos RNCX titanium dioxide . . 100 2.93 
Nytal 300 magnesium silicate .. 127 5.34 
Ben-A-Gel EW suspending agent . . 5 0.23 
Potassium tripolyphosphate .. I 0.01 
Arolon 376 (Ashland) WS alkyd . . 536 61.61 
NDW defoamer (Nopco) . . . .  3.6 0.49 
Triethylamine . . . . 5.4 0.89 
24% lead naphthenate (~knnecbj . . 0.6 0.06 
6% cobalt naphthenate (Tenneco) . . 2.4 0.30 
Water . . . . . . . . . .  257.1 30.86 - - 

1138.1 105.68 

PVC (%) 29.8 Weightlgallon, Ibs: 10.77 
Pigment (%) 29.3 
Non-volatile vehicle (%) 33.7 

White electrodeposition primer Nalzin SC-I  T-21735 

Materials 11 7 US gallon batch 
Pounds US gallons 

(Nalzin) (TM) SC-I (2) Stain control 8.3 0.24 
pigment 

Kronos RNCX (2) Titanium dioxide 14.0 0.41 
A (Ben-A-Gel) EW (2) Suspending agent 1.0 0.05 

(Arolon 369-80) (I) Alkyd 50.0 5.72 
(Butvl alcohol) 6.0 0.89 
(Arolon 369-80) (1) WS alkyd 33.3 3.81 

B (6% manganese naphthenate) 0.2 0.02 
(De-ionised water) 

C (Triethylamine) 
D Water 

Grind A on 3-roll mill, add B to grind paste A. "Slowly" 
add (A+B) to C on high speed dissolver. Reduce to 10% 
non-volatile content with D 

P/V 113 (by weight) Fineness of grind 6 
Bath solids 10% Weightlgallon, Ib: 8.55 
pH 8 
Deposition voltage IOOV for 2 min (I) Ashland Chemical or 

equal 
Baking cycle 20 min at  135°C (2) NL Industries 

100 US gallon batch 
Pounds US gallons 

Nalzin (TM) SC-I stain control pig- 
ment . . . . . . . . . .  100 2.96 
Kronos RNCX titanium dioxide . . 209.4 6.13 
Mica 325 mesh WG . . . . . .  26 1.11 
Kadox 15 zinc oxide (NJ Zinc) . . 6.1 0.13 
Atomite-calcium carbonate (Thomp- 

. . . . . . . .  son Weimman) 45.4 2.01 
Bentone LT gellant . . . . . .  3 .20 
Rhoplex MV-I (Rohm & Haas) . . 600.9 67.52 
Tamol 850 (Rohm & Haas) dispersing 

agent . . . . . . . . . .  15 1.56 
Triton XlOO (Rohm & Haas) wetting 

agent . . . . . . . . . .  2.2 0.24 
. . . .  NXZ defoamer (Nopco) 6.6 0.87 

Tributyl phosphate . . . . . .  5 0.61 
Super Ad-It (Tenneco) can preservative 3 0.37 

. . . . . . . .  Ethylene glycol 22 2.37 
. . . . . . . . . .  Water 109.8 13.18 

Ammonium hydroxide, 28 % . . . .  1 .I3 
- - 
1255.4 99.39 

PVC (%) 30.3 Weightlgallon, Ibs: 12.63 
Pigment (%) 31.1 
Non-volatile vehicle (%) 36.1 

White ACprimer latex type T-21716 

Materials 100 US gallon batch 
Pounds US gallons 

Nalzin (TM) SC-1 stain control pigment 100 2.96 
Kronos RNCX titanium dioxide . . 100 2.93 

. . . . . .  Mica-325 mesh WG 35 1.49 
. . . .  Nytal 300 magnesium silicate 113.75 4.79 

Kadox Grade 15 zinc oxide (NJ Zinc) . . 6.1 0.13 
Bentone LT slurry-2 % gellant . . 82 9.75 
Tamol 850 (Rohm & Haas) dispersing 

agent . . . . . . . . . .  8 0.81 
Triton CFlO (Rohm & Haas) wetting 

. . . . . . . . . .  agent 2.2 0.25 
NXZ defoamer (Nopco) . . . .  4.4 0.58 
Ethylene glycol . . . . . . . .  30 3.23 
Rhoplex MV-2 (Rohm & Haas) latex 600.9 67.52 
Texan01 (Eastman) coalescing agent . . 5 0.65 
Skane M8 (Rohm & Haas) preservative 2 0.23 
Ammonium hydroxide, 28 % . . . .  3 0.40 
Water . . . . . . . . . .  28 3.36 - - 

1120.35 99.08 

PVC (%) 30.0 Weight/gallon, Ibs: 11.31 
Pigment (%) 31.7 
Non-volatile vehicle (%) 36.0 
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Discussion at Scarborough Conference 

MR C. E. HOEY said that all the tests for prevention of 
corrosion described in the paper were carried out on steel 
substratesland he wondered whether the author had done any 
work on non-ferrous metals. 

MR DAVIDSON said he had started to  make investigations 
in this direction and UD to the Dresent time had not encoun- 
tered any differences ;bout which he was concerned. One 
feature of non-ferrous substrates, however, was that it was 
almost "unnecessary" in very many cases to use an anti- 
corrosive pigment at all, except perhaps to  passivate the 
surface so promoting intercoat adhesion. For example, there 
was the problem of oxide formation; on aluminium, for 
example, the white aluminium oxide might go unnoticed but 
it was nevertheless present and reactions could take place. 
In summary, therefore, they were exposing non-ferrous 
panels and so far the results had been very encouraging. 

MR L. J. A. WILLIAMSON asked the author whether he 
could indicate the chemical difference between "Nalzin" and 
conventional zinc phosphates. It was assumed that zinc 
phosphate acted by forming an anodic barrier. He wondered 
whether the author felt that Nalzin acted both as an anodic 
barrier and possibly by an electro-chemical side effect. 

MR DAVIDSON replied that the compound Nalzin was an 
oxide of phosphorus and zinc, but he could say no more 
than that. On the second point, he personally was inclined 
to agree with Mr Williamson's suggestion. 

DR M. L. ELLINGER asked whether it could be said that 
in the case of a white electrophoretic coating, the inclusion 
of this pigment would not only promote anticorrosive 
efficiency, but would also permit the use of a white electro- 
coat on steel without phosphate pretreatment, which hitherto 
was inevitable in order to prevent staining or discolouration 
due to iron ions. 

MR DAVIDSON replied that when the pigments had been 
incorporated in a one-coat system, no staining had been 
observed. 

MR M. KALEWICZ asked whether the author had any 
experience in the application of this pigment in "welding 
primers". 

MR DAVIDSON regretted that he did not have any informa- 
tion on this subject at the present time, although he did not 
expect to observe any differences from the results with other 
anticorrosive pigments. 

M.R F. G. DUNKLEY asked what were the conditions under 
which the blast-cleaned surface was exposed prior to painting 
and, if these were rural conditions, whether the author would 
expect a similar improvement in the performance of the paint 
on the rusted steel. 

MR DAVIDSON answered that the panels were first sand 
blasted and then left out-of-doors in a rural atmosphere 
to "weather" them for approximately six weeks. He would 

certainly expect a similar improvement in performance in 
an industrial atmosphere where there was far more dirt. 

MR A. N. MCKELVIE commented that the paper did not 
give the film thicknesses used in the tests. He was surprised 
to see on the slides illustrating the test panels that the blast- 
cleaned and rusted panels were giving superior protection 
when overcoated than the blast-cleaned panels unmsted 
and similarly overcoated. If the same Blm weights were 
applied, then it was highly likely that the rusted panels had 
a smoother profile because of the rusting of the peaks and 
were, therefore, more evenly covered, whilst the paint on the 
unrusted panels had flowed away from the high peaks to 
give a lower film thickness over the peaks and thus, of course, 
given rise to an earlier onset of rusting. 

MR DAVIDSON answered that firstly, all their paints were 
applied on a weight basis. Coats were applied by brush 
and, in the case of the oil paints, the film thickness was a t  
least 75pm. In the case of the latex paints, they had applied 
two coats to ensure that the total film thickness was again 
about 75pm. This had been standard practice for a number 
of years not only in these tests but for accelerated outdoor 
exposure and for angle iron. They were using cold-rolled 
steel and when this was sand blasted it became a very active 
substrate and this too made a great deal of difference. Gene- 
rally, the procedures which had been followed should have 
been adequate to ensure that any possible effects of the type 
described by Mr McKelvie would be insignificant. 

MR A. G. HOLT wondered whether the use of Nalzin SCI 
affected the stability of an electrocoat paint when used as an 
anticorrosive pigment. Large volumes of paint of low solids 
content were involved and the turn-over of new paint might 
at times be very slow. 

Secondly, box sections of cars were, in parts, inevitably 
washed free of some of the phosphate pretreatment and he 
asked whether Nalzin SCI performed equally well over 
unpretreated steel as it did over pretreated steel. 

MR DAVIDSON replied that they had taken Nalzin SCI and 
made up an electrodeposition coating reduced it to 10 per cent 
solids, which would be the coating composition, and stored 
it-and in fact obtained the same type of coating three 
months later. This could not be done with some other pig- 
ments. In reply to the second part of the question 
Mr Davidson said that he could not give any information 
on this subject. 

MR G. W. ROTHWELL commented that red cedar was not 
so  generally painted in the UK but there was a knot staining 
problem on soft wood both when initially primed and when 
knot resin bleeding occurred after a length of time. it was not 
economically attractive either to eliminate knots or treat 
them individually, and a water-based stain-resistant system 
was highly desirable. 

MR DAVIDSON said that this was not the stain to which he 
referred and a knot sealer should be used. 
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Protection : from hypothesis to principle* 
By P. J. Gay 

91 Newiand Park, Hull HU5 PDT (formerly Technical Director, Storry Smithson & Co. Limited) 

Summary 

Much that is called theory is only hypothesis or supposition and 
because of this there has been disappointment in the results of 
introducing new materials and, particularly, in applying specifica- 
tions to the craft-based sections of the ~rotective coatings industry. 
Codes of Practlcc usually state the concepts upon which they are 
based and the uncertaint~es arc shoun by the variety of alternative 
procedures offered. 

Protective systems aim to preserve materials in their required 
condition and assumptions are made about the anticipated pro- 
tective qualities of coating materials in unknown circumstances 

Keywords 

Types and classes of coatings and allied products 
corrosion resistant coating 
marine finish 
structural steel coating 

La protection: de I'hypothhse au principe 

RCsumC 

Une bonne partie decequ'on appelle la thtorie n'est que d'hypothkse 
ou de supposition et par condquent on a t t t  d&u par les rtponses 

I'introduction de nouveaux mattriaux, et surtout par les tentatives 
a introduire les normes aux secteurs artisanaux de I'industrie de 
revetements protecteurs. En gtneral les codes de la pratique donnent 
les concepts auxquels on les a bads et ils mettent en tvidence les 
incertitudes en raison des diverses mtthodes mentionnks. 

Les systkmes protecteurs ont pour but de retenir des mattriaux a 
la condition requise et I'on doit faire des suppositions I'egard des 
caracttristiques protectrices attendues des revetements dans ces 
circonstances inconnues et aprks les alttrations dues au processus 

Schutz: Von Hypothese zum Prinzip 

Zusammenfassung : 

Viel von dem, was Theorie genannt wird, ist lediglich Hypothese 
oder Vermutung. Aus diesem Grunde gab es Enttauschungen in 
den Resultaten mit neu eingefuhrten Materialien und insbesondere 
bei der Anwendung von Liefervorschriften in den, auf praktischen 
Erfahrungen basierenden. Teilen der Schutzlacke herstellenden 
Industrie. In "Codes of Practice" (Kode fur die Prax~s) werden 
gewohnlich die Begriffe, auf denen sie aufgebaut sind, dargelegt, und 
die Schwiichen sind an der Verschiedenheit der zur Wahl gestellten 
Verfahren erkenntlich. 

Das Ziel von Schutzsystemen ist, Werkstoffe in dem geforderten, 
guten Zustande zu erhalten, wobei Annahmen gemacht werden 
hinsichtlich der voraussichtlichen Schutzqualititen des Anstrich- 

Introduction 

The Conference title suggests that there is a complete system 
of theory in paint performance and that if reality falls short, 
the theory has been flouted. The viewpoint adopted in this 
paper is that genuine theory is rarely applied in the protective 
aspects of the coatings' industry, and when it is, the match 
with reality is surprisingly good. Theory, in scientific or 
technical language, is a philosophical structure based on 
observed facts, which helps t o  produce new information 

after changes due to drying etc have occurred. Performance in 
protection is an extrapolation of measurable properties. Testing in 
standardised conditions is the basis of specifications, but the 
relationship between tests and performance in "on site" operations 
is uncertain. 

Examples are given of disappointing results following the use of 
specifications, which did not take into account all factors involved 
in the work. By contrast a successful instance of ship protection is 
quoted, which involved the application of theory, with a knowledge 
of all the important factors. 

Processes and methods primarily associated with service 
or utility 

corrosion 

weathering 
Specifirations, standards and regulations 

specifications 
standard procedure 

de skhage, et cetera, sont intervenues. Le rendement protecteur 
est une extrapolation des caracttristiques mesurables. Les essais 
effectuts sous des conditions spkifiques constituent la base de la 
normalisation, mais le rapport entre les essais et le rendement 
obtenu "au pied d'oeuvre" reste incertain. 

On donne les examples des rtsultats dtdvants obtenus lors de 
I'utilisation des normes aui ne tenaient Das comDte de toutes les 
factellrs qui exercent une'lnfluence sur I 'ouvrage. '~~ contralre on 
mentionne un exemple qui entrainall I'applicatlon de la theorie et 
tgalement de la connaissance de toutes les facteurs importantes. 

materials unter unbekannten Umstinden, nachdem Veranderungen 
als Folge von Trocknung etc. stattgefunden haben. Schutzwirkung 
ist eine Extrapolation von messbaren Proportionen. Prufen unter 
genormten Bedingungen ist die Grundlage fur Liefervorscbriften 
aber die Beziehung zwischen Priifungen und Leistung bei ~nwen l  
dung "auf der Baustelle" ist ungewiss. 

Es werden Beispiele enttauschender Resultate als Folge von 
Liefervorschriften gegeben, wobei nicht alle mit der Ausfuhrung der 
Arbeiten verbundenen Faktoren in Betracht gezogen wurden. Im 
Gegensatz dazu wird ein erfolgreiches Beispiel fur den Schutz von 
Schiffen aufgefuhrt, bei dem die Anwendung von Theorie in Ver- 
bindung mit der Kenntnis aller wichtigen Faktoren verwickelt war. 

for the advancement of knowledge and experience. There 
must always be an element of the unknown or untried in 
theory, but it must be soundly based on fact. Much of what 
passes for theory is supposition, or hypothesis, which the 
Concise Oxford Dictionary defines as "a supposition made 
as a basis for reasoning". I t  is because the industry often 
acts on such supposition that theory and practice are fre- 
quently regarded as antagonistic; the so-called practical man 
falls back within his own limited experience and the theorist 
loses confidence. Principle, on the other hand, is in one of 
its meanings defined as "fundamental truth as a basis for 
reasoning3'-a much surer basis for reality. 

*Paper presented at the Association's Biennial Conference held at the Grand Hotel, Scarborough, Yorks, England, from 17 to 21 June 1975. 
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In sections of the protection industry, tradition based on 
craft experience not always critically examined and sifted 
but deeply entrenched, has been built up. Efforts to advance 
these craft-based processes by the introduction of new types 
of material and particularly by the adoption of specifications 
have not always been successful. In the opinion of the author 
this is because often in the design of a protective system many 
of the factors involved are ignored and some of those which 
are taken into account are suppositions or hypotheses rather 
than established facts. This is almost certainly the case where 
public specifications are involved. 

This raises a doubt about the whole system of Specifica- 
tions and Codes of Practice for the surface coatings industry. 
Specifications for materials, other than simple composition 
specifications, are based upon concepts which may or may 
not be sound, or proven. In that respect the specifications 
are theoretical. Even composition specifications, in so far 
as they imply a standard of performance, rely upon theories of 
performance. Most Codes of Practice in the field of protection 
state the concepts upon which they are based and they 
attempt to marry them with established practice1, a. The 
uncertainties or inadequacies of the theories adopted are 
reflected in the precision or vagueness of the guidance given 
and the divergences between the alternatives offered. 

The fundamentals of protection 

The basic concepts upon which protective systems are built up 
are, in the opinion of the author, as follows: 

1. Protection aims to prevent change in the substrate so 
that its initial, presumably required, condition is maintained; 
for example, steel remains as steel not as rust, concrete 
remains in its existing form with its initial strength etc. 

2. In a secondary role, protection may enhance the proper- 
ties of the substrate. For example, a protective coating may 
reduce the permeation of water or vapour through concrete 
and masonry. 

3. Materials for protective coatings are not supplied in 
their final form. They are "unfinished" materials. 

4. It is believed, or assumed, that a given starting material, 
some of whose properties can be measured, will have certain 
closely defined properties after going through a process of 
change, for example, drying. 

5. Theoretical concepts are used to envisage the process 
of change to give a finished product with predetermined 
properties-the dry film. 

6. It is believed that if the dried film, produced under 
certain standardised conditions, has the correct measurable 
properties, then it will give the required performance, 
although in practice it will not be produced under the test 
conditions. 

7. The performance of protective coatings depends upon 
their interaction with their surroundings, atmosphere, 
substrate etc. In foretelling performance, theorists often 
concentrate their thinking on one or a few properties, to 
the exclusion of others and, thereby, do not get a complete 
or balanced forecast. 

It may be justifiably argued that the uncertainties arise 
with items 4 to 7 in the above list, because it is here that the 
chemical changes during film formation and the interplay 
of the coating with the surroundings operate outside the full 
control of the designer or user. Thus protective performance 

is an extrapolation of measurable properties. It is often 
questionable whether the measurable properties bear much 
relationship to the deductions based thereon. Only in fully 
controlled industrial processes is it likely that a true relation- 
ship exists. 

Test methods for coating materials 

Ref. 3 

Test methods for protective coatings fall within three groups: 

(a) In-can tests aimed to define the condition of thematerial 
as supplied. 

(b) Film-property tests intended to give information 
concerning certain physical and chemical properties of coat- 
ings under standard conditions, such as hardness, flexibility, 
etc. The author contends that these tests do no more than 
compare a range of materials under these standard condl- 
tions. 

(c) Durability/protection tests intended to indicate in a 
short time what the dried coating, produced under the 
unpractical conditions described in (b), will give in the way 
of protection in different conditions over a long time. Speci- 
fication tests in this, the key category, can only have meaning 
if there is a recognisable relationship between the test and 
practice. This relationship is the nub of the testing problem, 
and rests upon knowing whether acceleration of change or 
the subjection of the coated surface (not merely subjection 
of the coating) to excessive stress or influences of a different 
nature from those met in practice gives a true or distorted 
result. This particular aspect of the problem has been the 
subject of discussion over many years. The author was 
involved in the discussion a quarter of a century ago8 and 
it has not yet been resolved. This fact alone sufficiently 
indicates the inadequacies of theory in specification proce- 
dures. 

Relationship between test methods and use 

In this relationship, the protection industry can be divided 
into four categories: 

1. Where the coating material and substrate can be closely 
defined and controlled; its method of application accurately 
controlled and conditions of use are simple and controlled. 
In such circumstances if sufficient care is taken the result 
should be assured. 

2. Where the coating material and substrate can be closely 
defined and controlled; its method of use accurately controlled 
but where the conditions of use may vary widely, as for 
example with weather variables. Here it is to be expected 
that with care an adequate result should be obtained within 
a range of conditions of use. 

3. Where the coating material and substrate can be 
defined and controlled, but where conditions of application 
are uncontrolled and conditions of use vary widely. This 
situation calls for skill. in understanding the properties of 
the materials being used and in assessing probabilities of 
performance. 

4. Where the coating material can be controlled but the 
substrate cannot, or is not. In this situation usually neither 
the application nor conditions of use are controllable and, 
accordingly, it is in this region that most problems for the 
industry arise. It includes a large part of the coatings 
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industry's field, embracing virtually all building painting, 
maintenance of structural steelwork, public utilities, shipping 
etc. Here, in spite of excellent work by inspection and quality 
control engineers, it is not possible to ensure a good result. 

Simply stated, tests can be devised and fully applied in 
category 1 with little or no area of uncertainty. In category 2 
the area of uncertainty is limited, and in category 3 the 
opportunities for departure from the norm are great and 
poor performance may be expected from time to time 
regardless of the quality of material. In category 4 at best it 
is possible only to define the limits outside which disappoint- 
ment is likely and within which there is a reasonable chance 
of success. 

A particularly noteworthy fact about much of the research 
into problems arising in categories 3 and 4, and hence in 
the expectation of performance, is the preponderance of 
effort given to explaining failures, and as a result of the mass 
of published work on the subject it is difficult to see why 
coatings used in these circumstances ever succeed. This 
leads to a position where it is necessary to explain success 
rather than failure over a wide range of protective painting. 

Limitations of specifications 

There are three ways to decide on protective measures: to 
adopt specifications governing materials and procedures; 
to invoke Codes of Practice outlining minimum standards 
of procedure; and what some regard as no control at all, 
but which in practice is often the best control, reliance upon 
the skill and integrity of the team responsible for the protec- 
tion. The basis of Specifications and Codes of Practice has 
been discussed earlier; it is a mixture of assumption and 
certain chemical and physical testing. The basis of skill and 
integrity is less easy to code, but the author submits that 
it is composed of known fact supported by theoretical 
deductions according to the strict discipline of science. 
Where facts are unobtainable and the discipline of theory 
cannot be applied the wise and honourable designer of 
protective schemes introduces a wide margin of safety; 
the venturesome or irresponsible accepts the risk of the 
unknown without any provision for safety and hopes to 
bluff his way through. It is the too frequent adoption of 
this latter practice in past years which has led to the plethora 
of specifications and so forth, to the embarrassment of the 
paint industry as a whole. 

It is understandable that no development takes place 
without some risk, because development always involves 
at its driving point some yet untried theory and one is not 
sure that the reasoning has been sound, or that some impor- 
tant factor has not been overlooked. The problem then is 
to decide at what point it is acceptable to undertake a major 
job, and when the theoretically derived conclusion can be 
accepted as proven, and as fact. However, sound reasoning 
derives from sound training, and provided the necessary 
information is available, reasoning should not go far wrong. 
Unfortunately, in the field of protective coating, what is 
regarded as theory is frequently nothing more than a series 
of ad hoe tests, which has given certain results. 

It is not possible to build up with confidence a protective 
system which will perform the task intended, working merely 
from a set of standard specifications, except in the most 
ordinary of circumstances. This, in itself, is justification for 
this Conference. The reality does not equal what the speci- 
fications lead the customer to expect, and the specifications 
are, to him, the theory. The deficiency is largely explained 

by the fact that desk-made specifications cannot by their 
nature take into account all the factors involved in a proteo 
tive job of the type envisaged in categories 3 and 4 outlined 
above. These are what are usually known as "site jobs". A 
small number of examples will illustrate the point. Some 
years ago during erection of a major bridge, early corrosion 
appeared on the underside of the deck structure and appeared 
to be spreading to a serious extent. Indeed, the information 
available suggests that the problem has not yet been mastered. 
Official specifications for the paints were followed and there 
is no evidence to suggest that the work had been badly done, 
or that the paints were deficient, at least in terms of the 
specification. What the specified system did not allow for 
was that the hollow deck sections were launched into a river, 
floated to site and kept in the tidal water, moored to the 
bank by steel chains for periods up to nine months before 
hoisting into position. During this period the sections were 
effectively moored ships, but they had not been given the 
type of protection which would be expected on ship bottoms. 
The matter was further aggravated by the fact that the steel 
chains and metal mooring posts provided an electric circuit 
which allowed corrosion currents to flow. Moreover, ship 
bottoms, after some months in the water, are not hoisted 
high into the air and subjected to drying out, and the effect 
of sun and atmosphere. In this case the reality fully followed 
theory, but was not what the specifying authority expected. 

In a quite different field, a piece of heavy duty machinery 
was designed to run at a closely defined temperature, so 
that the special oil was at the optimum condition, near the 
upper temperature limit, and worked well for a long period 
in this condition. In order to improve general conditions in 
the factory, painting specifications were issued involving 
amongst other things heat resisting aluminium paint to be 
used on all machinery. Improved working conditions were 
achieved, but the machinery in question failed and the critical 
oil carbonised because the heat radiation from the machine 
was reduced by about 15 per cent and temperature rose to 
30-40°C above the critical level. Here again, reality followed 
theory but the result was not what the engineer expected. 

The use of theory 

These "failures" serve to emphasise the importance of know- 
ing all the facts and applying theory in a disciplined manner. 
Theoretical considerations show that when steel is cathodi- 
al ly protected in sea water at - 4 . 8 N  potential4, there will 
be a pH of 10.9 at the surface, and at lower potentials, which 
are achieved in practice to ensure protection, the pH will 
be higher. Measurement in practical situations confirms 
the theory. Clearly then, when coating a ship's bottom which 
is to be protected cathodically the paints used, particularly 
the primer, must be capable of resisting attack by alkali at a 
pH above 11. Further, theories of adhesion indicate that the 
metaljprimer interface may have a greater concentration 
of highly polar, relatively small reactive molmles than the 
bulk of the film, and thereby constitute a layer sensitive to 
alkali attack, though the film in general is resistant. Anderton6 
has postulated a water-rich layer, which is conductive of 
ionic current and may give rise to blistering and stripping 
under cathodic protection. Furthermore, without cathodic 
protection, when rust forms at anodic areas on underwater 
plating, alkali forms at cathodic areas, sometimes at high 
concentration. Thus theory points clearly to the need for 
using highly alkali-resistant primers for all underwater 
plating. If this were done more widely a great many of the 
disappointments in ship painting would be avoided. Some 
major shipowners, particularly some oil companies, fully 
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recognise this and when ships are to be cathodically protected 
require either that prefabrication primers and pretreatment 
primers be completely removed before painting or that only 
very special types should be used. Those who take this 
precaution, frequently have trouble-free protection for many 
years. 

The "theoretical" approach to protection problems can 
be used satisfactorily only if theory can be applied to all 
the facts. This applies with particular emphasis in complicated 
situations, such as ship painting, where modern long-l~fe 
coatings are involved. The development of underwater 
epoxy resin coatings depended upon overcoming blistering 
and adhesion problems, which in the early days were asso- 
ciated with epoxy resin based paints. Investigation showed 
that whereas certain polar groups in the film were necessary for 
good adhesion, some of these same groups in the solvent 
used had an adverse effect because of retention of the critical 
solvent for long periods, particularly at the interface. After 
immersion of the coatings in water, adhesion dropped 
alarmingly. This produced Anderton's "water-rich layer". 
By provision of the necessary polarity within the film structure 
and its elimination from the solvent, adhesion problems were 
overcome. 

When T. S. S. Canberra was inhilding in 1960, painting 
problems arose because the steel had been blast cleaned, 
left unprirned and allowed to rust during construction. 
Yards at that time did not have modem cleaning equipment, 
but it was known that residual light rust was not harmful 
provided the content of sulfate was not above a certain 
critical level" Evidence had been obtained from laboratory 
and raft tests that paints based on chemical resisting media 
and using some basic pigment (for example, basic lead 
pigment), would tolerate trapped sulfate to a greater extent 
than the 1 mgm per square inch reported, though clearly 
this was a desirable level to achieve. It was also known that 
the ship was likely to be fitted with impressed current cathodic 
protection, and to compound the problem, painting had to 
be carried out between Christmas and March, with tempera- 
tures likely to fall below that at which epoxy resins cure 
at an appreciable rate. With all this information available, 
critical reasoning and control were applied at all stages. It 
was found by analysis that rust on the flat bottom contained 
very little ferrous sulfate, which was more in evidence on the 

Discussion at Scarborough Conference 

h f ~  A. N. MCKELVLE commented that in his paper, Mr 
Gay had touched on the aspects of responsibility in the 
success of protection by coatings. The point had been raised 
earlier in the Conference that where there were so often so 
many separate responsibilities-the paint manufacturer, 
the main contractor, the sub-contractor, the independent 
inspector and so forth-it was always "the other fellow" 
who was blamed for failure. It had been suggested that the 
only way out of this dilemma was for the paint manufacturer 
to take full responsibility and provide the complete package 
deal, particularly for large and important jobs in the steel 
construction industry. He would like to hear Mr Gay's 
views on this topic. 

MR GAY agreed that there were so many people involved 
that it was all too easy for each one to blame one of the 
others. This was never constructive. In the successful opera- 
tions with which he had been concerned, there had been 
complete openness with everyone getting together to sit 
round a table and accept a collective responsibility. This 
had been done in the case of the vessel mentioned in the 
paper. This was not to say that there had not been harsh 

upper sides. Power tools, specially obtained for the purpose, 
were used for cleaning and the surface was treated as necessary 
so that any residual rust contained less than the critical 
amount of sulfate. Frequent analysis confirmed this. Welds 
were treated to remove roughness, and residual flux was 
removed. A primer capable of withstanding for long periods 
pH in excess of 12 was applied and overcoated before it 
could oxidise appreciably or be affected by contaminants, 
to produce alkali sensitivity. A record of daily temperatures 
of air and steel was kept to ensure that every coat in the 
system had sufficient time above the critical temperature to 
cure adequately before applying the next coat. In addition, 
the reactive components of the paint were always mixed at 
least one hour before the material was applied, so that the 
curing reaction had started before application and the time 
at risk was minimised. This may sound hazardous and wasteful 
but by careful planning very little paint was lost. By critical 
application of theories, a protective system was built up, 
of which it could be said that reality has matched the theory. 
The hull of this vessel has given 15 years of trouble-free 
service in all oceans and climates, and the protective coatings 
have not had to be removed nor has any remedial work had 
to be done, other than minor touching up. 

From this and corresponding examples of land-based 
structures in both steel and concrete, it is felt that, provided 
a free hand is given to apply critical theoretical concepts to 
known facts free from the trammels of binding specifications, 
the design of protective systems has moved from a matter 
of hypothesis to one of established principle. 
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words, but if everyone started off in the state of mind which 
he had just outlined, the situation could usually be handled 
successfully. 

MR C. E. HOEY said that amongst other things, the author 
had commented on the inadequacy on codes of practice and 
made a plea for more dialogue between the paint manu- 
facturer and the user (or designer). . 

Earlier speakers at the Conference had criticised the short- 
comings of designers. (architects, engineers and so forth). 
The problem to be overcame was how to provide the contact 
and information to designers who were not in a position to 
seek it or who had no inclination to do so. In any case, it 
was arguable whether all paint manufacturers were equally 
competent to provide such information. Secondly, he won- 
dered how the information for good design could be imparted 
except through codes of practice. Whilst accepting that there 
would always be a few exceptions to any code of practice, 
there would be a vastly greater number of occasions when 
it would be of value. 
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MR GAY replied that he could not disagree with Mr Hoey. 
Codes of practice had been a great step forward. It was not 
possible, however, to take a code of practice which covered 
a wide range of circumstances and to expect perfection when 
applying it to every situation. In addition, anyone who was 
not an expert in the field covered by the wde  of practice 
would more often than not be bewildered by the wide range 
of options necessarily covered in the code. It would often 
pay the customer not to be too specific about his coating 
requirements, but to suggest a basis and ask everyone con- 
cerned to make suggestions for improvement according to 
the detailed facts which they had available. He was sure that 
if this were done, many people would be surprised by the 
number of "facts" which turn out not to be so. Cathodic 
protection of ships' hulls was one area of very great ignorance 
in this respect. 

MR G. L. PALMER said that all branches of the materials 
supply industry had problems of educating the users to 
understand the choices and limitations in the selection of-a 
material for a given use. The supplier needed to be prepared 
to do more than 50 per cent of the work in collaborating 
with the user, jointly to arrive at a performance requirement 
which took note of all the envisaged service performances 
required from the material. The onus was very much on the 
materials' supplier to set up effective liaison. These per- 
formance requirements would constitute a specification for 
the material, which should go a long way towards ensuring 
that materials of acceptable quality were supplied. Quite 
frequently, manufacturers announced the introduction 
of an "improved quality" material. The claim of improve- 
ment might be justified for many uses, but for others the 
"improvement" might well result in its unacceptability. 
The use of soundly based specifications helped to avoid 
troubles due to such changes. 

MR GAY sympathised with Mr Palmer on this subject. 
He had not said that specifications, as such, were the real 
problem; he had used the phrase "desk-made specifications" 
and had meant to indicate that it was possible to draw up a 
specification to cover one aspect of the paint-user industry, 
and it would not apply to a particular situation within that 
sector. Disappointment would follow, despite the fact that 
a material of excellent quality for that application had 
been supplied and the application procedure was correct. 
As Mr Dunkley had pointed out in his paper, a great problem 
was "unforeseen circumstances" and if these were the cause 
of failure then the policy he had outlined earlier in the dis- 
cussion was the most effective answer. 

MR E. L. FRENCH said that the paint industry should 
follow the plastics industry where the use of its materials 
was in question. He had been involved with glass-reinforced 
plastic, and the problem there was not so much to do with 
the raw material supplier but with the fabricator. 

There was sufficient technology in the paint industry, but 
he did not think that sufficient attention had been paid to  
the applicators. What was lacking was a quality assurance 
scheme where the guarantees or warranties did not originate 
from the paint supplier but from the applicator. If the paint 
industry was to have a training scheme for the applicators 
so that when they supplied paint they could say that it ought 
to be applied by certain trained applicators, then the customer 
might be more inclined to enter into a warranty concerning 
the performance of that material. This policy had also been 
adopted in the sealants industry, and the paint industry 
would do well to adopt it instead of their present introspec- 
tive attitude. 

MR GAY replied that there were, of course, a number of 
such schemes already operating in the paint industry. The 
problem still came back, however, to the customer, who 

invariably chose his paint applicator for price reasons and 
only later found that the applicator chosen had no experience 
of the type of paint system to be used. This situation could 
occur despite codes of practice and specifications. In addition, 
there was often the problem merely of people being too 
proud to ask advice concerning new developments, and 
certainly private organisations and independent testing 
organisations, such as the Paint Research Association, 
seemed to be under-used in this respect. 

MR F. G. DUNKLEY thought that the industry ought to 
have some national school for training paint applicators. 
This had been tried in the past, but the problem was always 
lack of funds. In this regard, however, there were national 
organisations in the welding and also the testing and inspec- 
tion fields. It would be more difficult auantitativelv to assess 
the work of a paint applicator compared with-a welder, 
but this was something which could be overcome. 

Mr Gay was kind enough in his paper t o  draw attention 
to a point which the speaker had made in his own presenta- 
tion. Although it would take too long to expand on this at 
the present time, Mr Dunkley said he would like to mention 
that during all his time with British Rail he had never once 
been able to point to "faulty paint" as the reason for paint 
failure. The reason for failure was invariably due to  some 
aspect of the application or because the paint system had 
been used in an application for which it was not intended or 
due to some incorrect procedure in the surface preparation. 
Initially, there was often a tendency to suspect the paint 
manufacturer, but by and large paint manufacturers did live 
up to their products. 

MR GAY said he would like to emphasis Mr Dunkley's 
points that one of the most common reasons for failure was 
the use of paint in an application for which it was not intended. 
He had once visited a milt in Yorkshire where the staff were 
firmly of the opinion that not even "the best paint on the 
market" could withstand the conditions in their dye house. 
In this raom there was caustic soda pouring down the walls. 
and every paint which had been tried had failed. This was 
simply because they were using alkyd paints, and this was 
a t  a time when there were perfectly adequate alkali-resistant 
paints on the market. 

DR G. DE W. ANDERSON commented with regard to 
painting theory, that he agreed with the author's contention 
that capable scientists and technologists should clearly 
distinguish soundly based theory from hypothesis. Existing 
theo j ,  however, had never been entirely adequate for existing 
needs and ambitions. Skilled artisans in the old craft industries 
had achieved many products which had far better qualities 
than they had any "scientific" right to be. Indeed, the first 
impact of science on the craft industries in this century was 
to  investigate and explain the performance of the better 
products of these industries. 

In the absence of adequate theory, a capable scientist 
could, by intuition or careful observation, usefully suggest 
further worthwhile experiments. Mr Davidson's paper had 
provided an instance of the latter in the discovery of a new 
anticorrosive pigment not by theory, but by a sharp-eyed 
technologist who had noticed unrusty nail heads in painted 
wooden structures. 

MR GAY said that it was often true that a good basis of 
theory led to  the development of new ideas. Every worker 
in an advancing technology had to have one foot in the 
unknown. By this he was able to advance, but if he got too 
far into the unknown, he lost contact with his base and was 
in danger of being totally at sea. In this situation, he became 
merely an adventurer in technical matters. 
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Paints for buildings-the potential and the 
performance* 
B y  P. Whiteley and G.W. Rothwell 
Building Research Establishment,. Department of the Environment, Garston, Watford, WD2 7JR 

Sommary 
A general description is given of the performance especially the The life achieved is often inadequate, leading to excessive main- 
durability, of paints and surface coatings for buildiigs, as observed tenance. Improvements should be sought in the paints themselves, 
by the Building Research Station under test conditions and in in better usage during site operations, and by the transfer of 
practice. The materials covered include coatings for wood, metal painting, whenever possible, from the site to the factory producing 
windows and sheet cladding, structural steel and masonry. the components. 

Keywords 
Processes and methodsprimarily associated with service or utility Properties, characteristics and conditions primarily associated 

corrosion with dried or curedfilms 
weathering dirt retention 

durability 
weather resistance 

Peintures pour bitiments-leurs possibilit6s et leur rendement 
R&umC 
On dkrit d'une facon generale le rendement et en particulier la La vie utile de ces peintures est souvent insuffisante de sorte que 
rtsistance aux intemptries, de peintures et' de revEtements de I'entretien devient excessif. Les ameliorations doivent Etre cher- 
surface pour bitiments, tel que I'on a dttermine h la Building chks au sein des peintures elles-mEmes et des opirations au pied 
Research Station tant sous les conditions spkifiques d'essai que d'oeuvre, et dans la mesure que possible en transferant le pein- 
sous les conditions qui rkgnent dans la pratique. Les materiaux turage h partir du pied d'oeuvre jusqu'h I'atelier OD I'on fahrique 
constituant I'objet de cette etude comprennent des revktements les tlements de construction. 
Dour bois, Dour la auasi-totalite des tvoes de chassis de fenktre. 
pour matedaux de donstruction en plaques, pour charpentes en 
acier, pour le stucage et le crepi. 

Bautenlacke-Moglichkeiten und Leistung 
Zusammenfassung 
Das Verhalten, besonders hinsichtlich Dauerhaftigkeit, van im Die erreichte Lebensdauer ist haufig ungeniigend und erfordert 
Baugewerbe verarbeiteten Lacken und Beschichtungsmitteln vie1 zu vie1 Instandhaltung. Nach Verbesserungen sollte gesucht 
wird beschrieben, so wie es von der Building Research Station werden und zwar hinsichtlich der Anstrichmittel der Methoden 
unter Priifbedingungen und in der Praxis beobachtet wurde. Zu beim Verarbeiten auf der Baustelle und der ~5gliihkeit  die Maler- 
den besprochenen Anstrichmitteln gehoren solche fiir Holz, vor arbeiten von letzterer in das die Komponenten erzeugende Werk 
allem Fenster und Verkleidungen in Tafelform, Konstruktionsstahl zu verlegen. 
und Mauerwerk. 

Introduction about paint as  a single material or about specific types of 
paint for different purposes. This paper discusses the adequacy 

Paint has been such a ubiquitous feature in building that the of various classes of paints for buildings in meeting the 
present signs of a trend away from it must be considered as promised levels of performance, the reasons for any short- 
evidence of some dissatisfaction with its performance. It comings, and the use of some alternative materials. 
certainly has a continuing role in both the decoration and the 
protection of new buildings, and is still without rival in the 
maintenance and renovation of older ones; there is a re- Paint in practice 
markable element of satisfaction in the restored appearance 
of freshly painted, rather than merely washed, surfaces. But Where paint continues to be used in the traditional way, there 
it is being replaced on wood by stains (perhaps somewhat seems to be a somewhat complacent acceptance of a short 
tentatively), displaced by substrates such as plastics, which life, for example, the belief that first maintenance painting is 
do  not need painting, a t  least during the first part of their necessary after only one or two years, and that subsequent 
lives, and omitted on surfaces such as concrete and many maintenance periods will not exceed five years and will often 
external walls where it could be used decoratively or even be only three or four. The average maintenance period for 
protectively but is avoided for fear of incurring high main- Local Authorities' housing is in fact five years, but the indus- 
tenance costs. try ought to be aiming t o  increase this as a means of saving 

the resources of both men and materials. 
There is a wide range of achievement in coatings, with 

plenty of unpublicised satisfactory results t o  balance the As an example, Table 1 shows the schedules for frequency 
more prominent failures, and a large number of factors which of maintenance painting adopted by the Property Services 
can affect the realisation of expected results, every one of Agency, Department of the Environment, as a result of 
which must be considered befor@ generalisations are made practical experience. The figures are for maximum frequencies 

'Paper presented at the Association's Biennial Conference held at the Grand Hotel, Scarborough, Yorks, England, from 17 to 21 June 1975. 
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Table 1 
Frequency of externalpainting (wood and metalwork, all PSA buildings) 

/ None 2 5 1 1 primer 

Climatic 
conditions 

Interval to Interval to 
Atmospheric first subsequent 

pollution redecoration redecoration 

Sheltered or moderate 

and in the worst situations, but for wooden windows, for 
example, a partial repaint or even shorter intervals between 
complete redecoration may be required. They may well reflect 
the difficulties of getting good workmanship, but it is reason- 
able to ask why these are so different from the claims for five 
or six years life made by manufacturers of typical paints of 
these kinds: primers, undercoats and gloss paints based on 
(modified) alkyd resins. The Department would obviously like 
to be able to reduce the frequency of maintenance but without 
incurring excessive costs for increased supervision of painting 
operations. A similar situation is found with both public and 
private housing. 

Original Maintenance 
paint paint 
system system 

Severe (High driving 
rain index, within 
8 km of sea, high 
buildings, exposed 
hill sites) 

The reasons for dissatisfaction naturally tend to be stated 
differently by the users and the producers of paint; it is d~ffi- 
cult for individual users to get a correct perspective of the 
relative effects on ultimate performance of quality of product 
and extent of misuse. It is not easy for even an independent 
observer to be sure of the true situation. Nevertheless, the 
absence of product standards is a feature which tends to 
strengthen the users' belief that it is the quality of the paint 
products which is at fault, and that manufacturers are un- 
likely to improve durability as this would reduce their total 
market. The manufacturer, naturally, tends to believe that 
the great majority of failures arise from misuse either in the 
workmanship or in the conditions to which the coating is 
subjected. 

Average 2 5 1 2 undercoats l undercoat 

None 2 

Average 2 

Severe 1 '  

Other reasons for the failure of a paint to match expecta- 
tions can include incorrect choice for a given substrate and 
situation, though here the available guidance is greatest, and, 
of course, there is the inevitable emphasis on the cost of the 
paint, which is not always a good guide to performance. 

Severe 2 4 
(Cities and 
towns in 
industrial 
areas) 

In so far as product quality is at fault, apart from low priced 
materials, it is possible that many paints are not as good as 
they might be, even without increasing their cost, because of 
unrealistic testing. This seems to be shown by some of the 
test work at the Building Research Station (BRS), as well as 
by results in practice, and the main cr~ticism lies in the ex- 
cessive reliance on small test panels, well prepared on good 
quality substrates, which give a misleading and optim~stic 
estimate of the durability compared with the actual results in 
the range of situations met in buildings. Thus, it is doubted 
that the kind of paint behaviour seen on test walls at BRS is 
ever shown on asbestos cement panels, severe though these 
may be on paint performance. There is also a tendency for 
test laboratories to examine films too early in their life, before 

1 gloss coat 1 gloss coat 

4 l primer 

4 l undercoat l undercoat 

3 1 2 gloss coats 2 gloss coats 

they have achieved their full working hardness, and this can 
give a false impression of their extensibility and hardness. 

Against these adverse trends is the increasing application 
of paint and coatings to sheet products and components in the 
factory, which provided that well-developed good quality 
materials are used, leads to improved results and longer life. 
In particular, it enables a wider range of polymers to be em- 
ployed without the restraints imposed by site application. 
Even here, the results are not always all that would be ex- 
pected, and the products need critical examination. But the 
elimination of uncertain site conditions and uncontrolled 
working is an important avenue towards better performance 
for coatings and deserves every encouragement. 

Site applied paints and coatings claiming very much longer 
life (10 years and over), particularly with some form of 
guarantee, are also of great interest, but the user realises that 
such claims must be treated with caution, and questions how 
they can be verified. There are not sufficient evaluations being 
made by independent bodies in this field, no doubt largely 
because of questions of financing the work. The major sources 
of independent information of this kind are the Agdment 
Board and the Consumers Association; BRS evaluation is 
concerned with the range of performance of various types and 
cannot assist in the choice of proprietary products. 

Selected examples of performance judged by 
test and practical results 

Ref. 1.2 

Paints for wood 

The oxidising hard gloss (alkyd) paint is probably the best 
known and evaluated of all paint types. It covers a variety of 
compositions, but most manufacturers would probably say 
that it had a life, if correctly used on a suitable undercoat and 
primer, of five to six years, although few, if any, would offer 
any form of warranty. But most users would put the l i e  at 
well below five years, especially on wood and or on a new 
building. The question is whether these two judgements can be 
reconciled. 

The manufacturers' belief will be based initially on arti- 
ficial and natural weathering tests but, presumably, eventually 
on practical experience. The poor performance frequently 
seen in practice must raise doubts about the feed back. 
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Artificial tests do  not give reliable results on wooden panels, 
but the results on metal panels will normally appear satisfac- 
tory even for long periods. In natural exposure tests the panels 
areusually small, the back andedges protected, edges rounded, 
and generous coats of paint applied. They will probably show 
at  most slight chalking and no serious film deterioration after 
two years facing south at 45 degrees in different temperate 
climates. This result is then multiplied by a factor of three to 
predict six years on a vertical surface. This may well be true 
of vertical and partly protected areas on buildings, for ex- 
ample the upper parts of window frames, but major failure 
very often occurs in one-two years on the horizontal and fully 
exposed components, the lower rails and cills, beads and 
transom panels. The practical result is influenced by the high 
moisture concentration, from rain and often internal con- 
densation, in these wooden members. The user may well 
conclude that the top coat or the whole paint system is at 
fault, but included in the failure may be the unsatisfactory 
timher, defective putty, failure of joints or glues. 

an improvement on theconventional alkyd and oillresin types. 
Even the "advanced" two-pack polyurethane has been a 
disappointment when used on wood, although the chemistry 
of this type should allow adequately flexible films to be pro- 
duced. 

The frequently disappointing performance of paints on 
wooden window frames is reproduced in a building erected at 
the BRS for comparison of painted wood, metal and plastics 
components. With high internal humidity and temperature 
but normal natural weathering (north and south facing) de- 
terioration of three-coat systems has occured in two and a 
half years, even on preserved wood (Figs. 2 and 3). Somewhat 
better results would be expected if the preservative and primer 
were selected from the best of the more recently tested pro- 
ducts. 

Work at the BRS1 has shown that much failure has been 
caused by unsatisfactory wood primers, to which too little 
attention has been paid either by the specifier or by the manu- 
facturer. Examination of current commercial products showed 
that many were unable to provide adequate durability 
either exposed alone (as may occur on site) (Fig. 1) or when 

Fig. 1. Variation in performance of low-lead wood primers exposed six 
months at 45" facing south, Carston. (Chart at right shows corres- 

- ponding extensibility) 

protected by a top coat, but some were equal t o  or better than 
the traditional lead-based primer, of which expectations 
based on long experience are normally high. The worst off- 
ender has been the quick-drying joinery primer applied in the 
factory, where the over-riding requirements have been cheap- 
ness and rapid drying, but even many brushing primers were 
found to  be not good enough. 

As for the gloss paint itself, although in its better versions 
it represents a fair commercial product, it does suffer from 
degradation and embrittlement so that its life on exposed 
joinery is unlikely to reach the estimated five or six years, and 
an improvement (in conjunction with better primers) would be 
welcome. Although some properties, such as easy application 
and rapid drying, have been improved by development work, 
there seems t o  have been little or no increase in durability in 
recent years. An example of failure t o  meet expectations is 
provided by the early examples of polyurethane modified 
alkyds which were too brittle to have good outdoor durability. 
(Theirundoubtedvalue, derived fromfast dryingand hardness, 
lies in their resistance to wear and washing in internal use.) A 
similar result, but one which gave an even shorter life, was 
obtained when polyurethane clear varnishes were marketed as 

Fig. 2 

.. 
Fig. 3 

Site applied 3-coat paint systems on preservative treated 
softwood sashes and frames in test building; 2.5 years facing south 

(Points of damage are made by moisture meter probes) 

By contrast, two proprietary factory finishing systems 
for wood windows, both incorporating a preservative treat- 
ment, have shown overall good durability in the author's 
tests, although behaving in quite different ways. One (a 
polyurethane) has been found possibly rather too brittle 
to accommodate much wood movement, although tough 
and impervious and less affected by weather up to two and 
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half years than conventional paints; the other (based on an 
emulsion polymer) also shows good durability, but being 
softer it shows greater dirt retention than alkyd paints (Figs. 
4 and 5). Also the site-painted softwood cladding has shown 

Fig. 4 

Fig 5 
Factory applied coatings on preservative treated softwood ssshes 

and frames, exposed as Fig. 2 

a far greater need for maintenance than factory-coated metal 
or extruded plastics. The promise inherent in the benefits 
of factory controlled application, as well as in the materials 
which can be utilised by it, seems to be worth pursuing more 
extensively. It appears the best answer which the paint 
industry can produce to the alternative use of either thick 
plastics coatings on timber or the complete replacement of 
painted wood by plastics. Meanwhile, the main hope of 
improved site painting of timber lies in the general use of 
preservatives containing resins, together with better primers 
for site or factory application. 

Another very different development arising from the 
reaction against conventional paint on woodwork is the 
water repellent preservative finish2. This is derived from the 
original Madison finish, which was based on preservative, 
oil, wax and transparent pigment; such treatments have 
diversified and developed into a semi-film forming (but still 
transparent) material with a wider range of colours. Although 
some penetration into the wood occurs, these are not rigorous 
preservative treatments and should preferably be applied 
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over a vacuum or immersion treatment. Here no promise 
is offered of long and maintenance-free life, but of simple 
and cheap maintenance with a life almost as long as would 
be obtained from conventional paints. On timber cladding, 
both western red cedar and softwoods, these coatings would 
be acceptable, but on window joinery there arises the question 
of whether their ability to permit greater water transmission 
causes excessive movement and opening of joints, as well 
as a tendency for opening lights to become jammed. Such 
treatments, although enhancing the good features of wood's 
appearance, equally do not hide knots and other defects. 
Although considerable use of these products has already 
been made they have not satisfied all users. Moreover, they 
do not protect the putty in ordinary face glazing, and should 
only be employed in conjunction with bead glazing. 

Alternatives to pahtcd wood 

In the test building mentioned above, traditionally painted 
wooden windows and cladding have deteriorated considelably, 
even when good products and practice have been used. 
Plastics materials (Fig. 6a) promise a life to first maintenance 

Fig. 6a. Plastics window sash (in painted wood frame) exposed as Fig.2 

(apart from washing) of well over 10 years. The comparison 
has to be made in terms of the costs in use over a long period, 
but the changing prices of both wood and various plastics 
tend to alter the relative overall costs at different times. At 
one stage, the initial cost of the plastics was less than that 
of painted wood, and their maintenance costs were very 
much lower, but later the overall costs moved back in favour 
of wood, even with the repeated maintenance needed. A 
wooden cored window with a thin pvc extruded coating, not 
included in these tests, shows at present a favourable economic 
comparison with painted wood. 

Wood board materials 

Plywood creates special difficulties for coatings because of the 
unbalanced strain on the outer veneers, and in some species 
(for example, Douglas fir and Finnish birch) this leads to 
a rapid checking of the veneer and of applied coatings. 
Plywood transom and infill panels are popular on certain 
types of crosswall construction and call for a decorative and 
protective treatment. Here paints, in general, have difficulty 
in providing a reasonable life with low maintenance costs; 
a four-coat system with a gloss top coat proved inadequate, 
and the best solution so far has been the use of plywood 
with a phenolic paper overlay to act as a sound substrate 
for liquid coatings. Certain forms of treatment, using a 
coarse textured emulsion-based composition, have shown 
many examples of early failure, being unable to prevent the 
penetration of rain water and subsequent deterioration. An 
adequate coat of a good water-resistant primer would be the 
minimum basis for such coatings, but a much more water 
resistant textured finish based on an oleoresinous or alkyd 
medium would be preferred. (Incidentally, the term "WBP 
grade" of plywood is, in itself, misleading to the extent that 
although it is made with water resistant glues the whole 
composite board is not necessarily durable. In particular, 
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descriptions such as "Douglas fir" do not necessarily imply 
that all the veneers are of that species. Thus this is a material 
for which great care in painting and protection is required.) 

Metal window frames 

Steel is no longer used for this purpose without galvanising, 
paint alone having been inadequate for long term protection 
in this situation. Paint failures on galvanised steel still occur 
although suitable efficient primers are known, but the paint 
failure does not result in corrosion. Apart from this, a suitable 
paint system is capable of giving an adequate life, which 
should exceed five years on galvanised windows in most 
situations. 

Mill-finished aluminium is often not aesthetically accept- 
able, and until the 1960s anodising has been the normal 
rather expensive alternative finish, generally lasting at least 
15 years before maintenance (in the form of painting) would 
be needed, although frequent washing is normally recom- 
mended. 

Conventional paints over a suitable primer are an alter- 
native, and these are usually site applied, but the introduction 
of factory applied acrylic polymer paints (Fig. 6b) was hailed 

Fig. 6b. Factory applied acrylic coating on aluminium sash (in painted 
wood frame) 

as  a considerable advance, being cheaper than anodising, 
but with a life of at least ten years (initially said to be guar- 
anteed). As usual there appeared to be a marked variation in 
performance of paints from different sources, but gradually 
even the best of them seemed to fall short of their early 
promise. Arguments arose as to what constituted a 10-year 
life; one manufacturer considered that chalking occurring 
at three years or less was not unreasonable. But such chalking 
could seriously change the colour of greys and green finishes 
and it was not considered acceptable by the customers who 
were led to expect a 10-year life; it was no better than ex- 
pected of a site applied alkyd paint. Another early failure 
was of under-film corrosion of a black finish, but this was 
overcome by modifying the pigmentation. In spite of the 
rather thin films used (20-3OPm), the integrity of these 
acrylic finishes has just been sufficient to uphold the claim of 
a life of 10 years to repainting; the authors' figures for 
thickness loss on exposure would show erosion of up to 
half the original thickness in rather under 10 years. BS 
4842, produced in 1972, should have done a great deal to 
secure improved organic finishes for aluminium windows, 
but no real evidence of its impact has yet been obtained. 

Nevertheless, there are obviously doubts among customers 
about the acrylic finishes, and manufactureis are putting 
forward silicone polyester (alkyd) and fluoro-carbon polymer 
coatings. Whilst both of these should have very long lives, it 
is too early to give a performance rating for them. The weight 
loss of the fluoro-polymer over two to three yearsappears to be 
almost negligible, so that here the high promise could well 

be realised, and the light fastness within the limited colour 
range has also been uprated. 

Although plastics, such as polyvinyl chloride (PVCI) and 
glass fibre reinforced plastic (GRP), will compete strongly 
with metal windows in the smaller sizes, the use of aluminium 
in curtain walling and large windows probably has no 
alternative among plastics and hence requires a very high 
standard in the finishes used. 

Protection of structural steel in building 

The requirements for protection of steel in buildings are 
often considered only in terms of the ultimate conditions of 
the occupied structure, but are frequently determined by the 
weather and conditions of exposure during erection. They 
may well be less stringent than for fully exposed steel struc- 
tures, but more severe than expected. Little work has been 
done recently at the BRS in evaluating paints for steel, 
because so much is going on elsewhere, but the shortcomings 
of many coatings utilising new polymers and techniques 
were observed in earlier evaluations, and have been noted 
often enough in practice to indicate a deficiency in some of 
the products, not simply in their mode of use. Accelerated 
corrosion tests are certainly far from convincing and some- 
times even conflicting, but many of the newer products seem 
to have been either poorly developed or inadequately tested 
by this form of test, so that claims for them are greatly 
exaggerated and many are unduly expensive. 

High-build coatings are an important type, which should 
reduce the labour costs necessary to achieve the proper film 
thickness for a given degree of protection, but quite often 
painters seem unable to obtain the thickness claimed by the 
manufacturers and sometimes the authors have been unable 
t o  do so in the laboratory. Even correctly applied, there are 
many proprietary "high technology" coating systems which 
have failed under test to equal the performance of traditional 
primers and top coats, and which have also been the subject 
of enquiries from disappointed users. Certainly there are 
few of these which meet the needs of the building industry 
for site applied coatings where thorough preparation is 
impossible, and the tolerant oil based paints remain the best 
for this purpose (although lead based primers and paints may 
not be permissible in domestic areas). Used with reasonable 
preparation and adequate thickness, good quality paints 
based on drying oil are capable of achieving a satisfactory life 
In buildings for non-industrial uses in all but the worst 
situations. 

For the more difficult requirements, in polluted situations, 
swimming pools, civil engineering structures and marine 
areas, the more advanced coatings have to be used, with 
appropriate control of metal cleaning. Increasing awareness 
of the need for good preparation is now being noted (BS 
4232 has still not achieved complete cognizance), but difficulty 
remains in choosing between the many totally different 
protective paint systems available. 

The revision of CP 2008, now in progress, ought to afford 
much improvement in the choice of coatings for structural 
steel, but until more precise definitions of performance are 
available, preferably in the form of product specifications, 
there will remain the situation in which the promise is derived 
from an inadequate generic description (eg micaceous iron 
oxide paint, chlorinated rubber paint, epoxy paint, zinc 
phosphate primer), but the performance is determined by 
a pared-down, under-tested formulation meriting the descrip- 
tion but not the expectation. Anyone comparing a range of 
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commercial products of the same general type will soon find 
that the classification in this way is not a good enough 
guide to actual performance. 

Coatings on sheet metal 

The application of pre-coated metal sheets for a wide variety 
of uses has become a large and important development in 
paint t e c h n ~ l o g y ~ , ~ .  In the building industry much interest 
centres on the durability of coatings for external cladding-in 
general the performance of interior components does not 
give rise to many difficulties. Coatings may be applied in 
liquid form to coiled strip which is subsequently profiled 
or formed, or to preformed sheets, or from a preformed 
film applied with an adhesive. 

The commonest coating on steel has been the PVCl 
plastisol at a considerable thickness (125-20OPm). Experience 
has shown the acceptability of such coatings, although their 
corrosion resistance was quite inadequate without a prior 
galvanising treatment. The main difficulties which remain 
with these coatings are their dirt retention, since they are 
rather soft and resilient, and their light fastness. The light 
fastness has to be very good, and the colour change between 
different batches has to be kept to a minimum otherwise 
the use of different batches of sheet on very large buildings 
becomes only too obvious. An Agrbment Certificate is avail- 
able for one such product. Very good results have also been 
achieved with a polyvinyl fluoride sheet coating on galvanised 
steel; this is not in production in Britain. 

Some thin vinyl coatings have proved inadequate for the 
protection of steel components, such as lighting fittings and 
ceiling suspension systems formed from coated strip, because 
the film has not remained intact over the tight bends and has 
allowed corrosion in humid air to occur before the building 
was heated and occupied (Fig. 7). Here the promised per- 
formance may be appropriate only to dry mild environments, 

Fig. 7. Vinyl coating on steel component, showing corrosion at cracks 
in film over tight bends, occurring before building was heated and put 

into use 

but an improvement is necessary to meet the conditions of 
installation which usually apply. It is possibly the very low 
price (a few pence per square metre) which militates against 
better performance in this field, but often the use of a primer 
would make all the difference. 

Early results with PVCl on aluminium, both as applied 
sheet and as organosol coatings (ie 50100pm), were dis- 
appointing. Colour stability was poor and even corrosion 

resistance was inadequate. Other coatings on aluminium 
have been the vinyl and acrylic solution resin types, the latter 
thermosetting, and these now have fairly acceptable per- 
formance; a life of 10 years before repainting can be ex- 
pected although high chalking rates have been noted in 
some early examples with a weight loss amounting to about 
half the film in less than 10 years. In addition, very fine 
pitting corrosion and detachment of the film has been observed 
at around 10 years, and failure on the bends of profiled sheet 
can occur even earlier. 

Here again, polyvinyl fluoride applied as a preformed film 
has proved a highly durable surface showing no chalking for 
eight years or more, and very little colour change. Its main 
disadvantage is its susceptibility to mechanical damage 
(for example by ladders) and its high cost. This polymer can 
certainly be said to fulfil its promise. Whether the polyvinyli- 
dene fluoride coatings, applied from the liquid state, will be 
equally good is not yet determined, but early indications are 
promising. One other type of coating is also of high durability 
-the alkyd amino stoved finish, applied to preformed 
sheets; some post-forming is also possible with coatings 
which have not been fully hardened. 

All such products can be used with reasonable confidence 
that no early maintenance will be required, and that later 
attention will be simple and economic, but there should not 
be an expectation of a truly permanent material. 

Masonry paints and coatings 

The requirements of coatings for masonry (bricks, stone, 
rendering and concrete) invite a consideration of the neces- 
sary theoretical performance, on which formulations should 
be based. Although these inorganic substrates are regarded 
as stable and rigid, walls built of them are likely to develop 
cracks either in the material or in the joints. The simplest 
theoretical consideration would suggest that a coating cannot 
bridge a crack which forms underneath it, because two points, 
which might be superimposed originally a t  the paintlsubstrate 
interface would become separated by a finite amount if a crack 
were formed and would, therefore, create a theoretically 
"infinite" extension of the coating. This is certainly not true 
in practice, since thecoating can lose adhesion at the edges of 
the crack, or the substrate can lose cohesion, either mechanism 
permitting the extension to be finite and possibly within the 
range of many coatings. 

Thus, there is a requirement for relatively flexible o r  
extensible films, and their ability to bridge cracks was demons- 
trated and described in a previous papere, but many coatings 
appear to have been formulated at too great a level of hard- 
ness, with excessive emphasis on the requirement to resist 
dirt pickup. If paints are tested on panels exposed at 45' to the 
horizontal. the dirt deoosition is excessive and not comoar- 
able with that on a vertical surface. To resist dirt reteniion 
in this position the coating has to be very much harder than 
is necessary for a vertical surface, and is then very liable to 
crack. In addition, retention of solvent or low molecular 
weight components may be even greater than is expected, 
often lasting for months, so that the ultimate hardness of the 
film is greater than it was thought to be during early testing. 
This seems to be true not only of oil based and chlorinated 
rubber paints but even of emulsion polymer paints, and is, of 
course, accentuated in the thicker versions which are desirable 
for longer life. It is important, therefore, to bring such paints 
to a stable state before evaluating the properties of hardness 
and extensibility. 
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Another property of great practical importance is the 
balance between resistance to rainwater penetration and 
permeability to moisture vapour5. Investigations at the 
BRS are continuing in this field. 

Following the traditional use of lime and colour washes 
and later distempers, with an expectation of only one or two 
years' life, there has been a gradual increase in decorative 
treatments for external walls derived from the improvement 
in water thinned paints based on emulsion polymers. Whereas 
in the early days of emulsion paints, separate exterior grades 
were made, these later became uncommon. They have now 
returned in strength, and many of them have a fine texture 
similar to that of the older oil based stone paints, which they 
have not yet entirely displaced. 

There has also been development of exterior masonry 
coatings utilising a variety of solution polymers, and provid- 
ing a range of textures and appearance. The usual wide 
spread of performance is found, even in examples using 
similar polymers, and of special interest is the range of 
permeability to moisture vapour, from very low up to the 
level of emulsion paints. 

A new, much thicker and more strongly textured type of 
coating applied by spray by specialist contractors has been 
introduced from the USA, with promises of a life at first 
of over 10 years and now very often of 20 years, and usually 
with a guarantee or warranty of some kind. Claims of this 
type obviously make the products very attractive and they 
have been the subject of very many enquiries, partly the result 
of the intensive selling methods adopted and the proliferation 
of brand names. Some of the other claims made for these 
coatings, such as for thermal and acoustic insulation, seem 
to offer a performance not normally considered possible 
from paints. In this respect they are very unlikely to fulfil 
their promise. It was thought worthwhile to evaluate their 
durability in comparison with many other types of external 
wall finish, as described below. 

Sealers 

An interesting part of the study of masonry paints has been 
the behaviour and properties of the various sealers or primers 
recommended for use with some of them. With the avail- 
ability of non-saponifiable polymers, the use of alkali- 
resisting primers has become rare, but the poor penetration of 
emulsion paint and of some thick coatings is often assisted 
by a penetrating solvent based primer. Of these, some have 
been surprisingly unlike their corresponding finishes in 
extensibility characteristics, and on the Fletton brick test 
wall there are some sections where failure is greater over the 
sealer than on areas without it. A particularly unfortunate 
combination is shown in Fig. 8, where an emulsion "sealer" 
was used under a thick texture coating and its water sensitivity 
caused the entire coating to strip off the treated rendering 
(top left), although it adhered well without a sealer (top 
right). However, on unrendered Flettons (bottom) adhesion 
remained adequate, possibly assisted by the greater water 
absorption of the brick. 

Test results 

The "life" of masonry coatings has to be assessed both in 
terms of film breakdown and also appearance, in which dirt 
retention, light fastness, erosion, and mould or algal growth 
all play a part. The results obtained from a test wall at 
Garston were described in a previous papel4 and the state 
of the coating is shown as at 1974 (eight years) in Fig. 9. 
The updated estimates of the life of the coatings on the 

Fig. 8. Failure of thick textured coating over unsuitable sealer 

south, rendered side are shown together with the earlier 
estimates (at five years) in Fig. 10, related to the film weight. 

Little change has been made to the earlier estimates, but 
it is seen that the thickest coating will now exceed the 10 
years originally expected in this fairly straightforward situa- 
tion. The results on the north, unrendered side are consi- 
derably worse, as the Fletton brick is a substrate with areas 
of poor adhesion for most paints. 

A life of three to five years between repainting is shown for 
smooth thin emulsion films and this appears to be in agree- 
ment with general results; no very definite promises are 
normally made or implied for this type of paint. The fine 
textured emulsion paints specifically intended for exterior 
use are likely to have a life of seven years on average and the 
best varieties could reach 10 years except in severe condi- 
tions. In other tests, however, a wide range of performance 
of this type has been noted, and brittleness in some, shown 
by laboratory tests, has been manifest both in exposure tests 
and in practice. Oil-based "stone" paints are also in the seven- 
year life range. 

The thin film, solution polymer paints have given rather 
better results than the thin emulsion paints in these tests, 
with a life around five years and better appearance (although 
they were worse on Fletton bricks). Fine textured paints of 
this type have appeared since early tests and for these a life 
of about seven years could be forecast, although they may 
show greater ultimate hardness than equivalent emulsion 
based paints. 
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Other tried and tested products for the surface protection: 
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Fig. 10. Relationship between film weight and durability of masonry 
coatings. (Exposure test wall, rendered, facing south, Garston.) 

Actual and predicted after five years' and eight years' exposure 

In the previous papep, an attempt was made to compare 
these coatings on the basis of their cost in use over a 50-year 
period. Since. then, the rate of interest required to discount 
the future maintenance costs has increased and thereby made 
even less favourable the cost/performance of the thickest 
coatings, which have the longest life; however, there are 
other reasons for utilising this type of coating, including the 
excellent appearance it maintains, the possible value of less 
disruption caused by maintenance work, and the existence of 
a written guarantee. Equally, where maximum life is essential 
it may be necessary to  accept higher cost, for instance on 
high rise and prestige buildings and for concrete bridges 
and abutments, where disruption of traffic must be mini- 
mised. In the latter application, dirt resistance is a particularly 
important factor, making the balance of properties even 
more critical. 

Nevertheless, a wider acceptance of coatings on concreb 
structures and many other buildings seems to await the 
certainty of a life of more than 10 years in fulfilment of an 
implied promise, o r  better still an acceptable form of guaran- 
tee. The earlier work described here has, therefore, been 
followed by further comparative trials in other practical 
situations. 

Conclusion 

The authors have attempted to give a balanced picture of 
the role of surface coatings in building, whilst illustrating 
the challenge to their continued use and improvement, 
which is continually observed. 

Areas of possible improvements in contemporary types of 
coatings have been suggested, and standard specifications 
are seen as  a requirement to define expected levels of per- 
formance. Improvement in the usage of paint is equally 
necessary and here the biggest single step is the transfer of 
the painting operation from site to factory wherever possible. 
On site, higher productivity methods need to be coupled 
with higher standards of acceptance for the finished work. 
Improved forms of warranty, or continuing responsibility 
for maintenance, could also lead to greater satisfaction with 
paint performance. 
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P. WHITELEY ET AL. JOCCA 

Discussion at Scarborough Conference 

MR C. E. HOEY said that reference was made in the paper to 
the use of thin acrylic coatings-presumably thermosetting- 
on aluminium. In his experience, the use of thin uninhibited 
coatings on aluminium was a recipe for filiform corrosion 
which, whilst structurally unimportant, was disfiguring. 

MR WHITELEY replied that they had not observed this on 
their building and they had not received any recent complaints 
of under-film corrosion, whether filiform or not. Certain of the 
suppliers of windows using these acrylic coatings employed 
a primer coating, whereas the systems he had indicated did 
not incorporate a primer. Nevertheless, it did not appear 
to be a common complaint. 

MR F. G. DUNKLEY asked the author to indicate what he 
had in mind when speaking of "suitable primers" for 
galvanised windows or galvanised steel and whether he had any 
experience in this regard or mordants and in particular 
"T wash". 

In addition, he wondered whether the author could indicate 
the maximum humidity and minimum temperature for the 
satisfactory performance of etch primers on galvanised 
surfaces. 

MR WHITELEY answered that they expected to get satis- 
factory performance from either calcium plumbate or etch 
primers. They did not do so always, but these were what 
would be regarded as "suitable". The difficulty nowadays 
was that many people wished completely to avoid lead- 
containing pigments and they were, therefore, looking for 
any primers which had adequate adhesion to galvanised steel 
and which were suitable for on-site application-such coat- 
ings could be termed "suitable". 

MR ROTHWELL commented that originally mordants were 
thought to be undesirable and it was considered better to 
use either etch priming or some primer capable of coping 
with the original corrosion on the zinc. The BRS had recently 
begun to look again at improving the adhesion of paint 
systems on zinc, not necessarily using solvent-based 
coatings, and including the investigation of a variety of 
mordants. 

He could not yet give any results from this work except 
to reiterate Mr Whiteley's earlier point that satisfactory 
adhesion was not always obtained with either calcium plum- 
bate or etch primers, and this particularly applied to etch 
primers on the building site. This investigation included a 
study of maximum humidity and minimum temperature 
conditions. One of the things which had emerged from this, 
rather surprisingly, was that underfilm corrosion of the zinc 
could still occur even when using supposedly effective primers. 

MR WHITELEY added that Mr Dunkley would know that 
weathering of zinc was an accepted method of obtaining 
good adhesion and the difficulty of this was the presence 
of corrosion products on the zinc surface, which might not 
be washed off-particularly at the building site. One of the 
main factors against the use of etch primers was on weathered 
zinc with corrosion products present. 

MR D. A. BAYLISS remarked that the authors expressed 
the opinion that precoated metal sheets could be used for 
external wall cladding with reasonable confidence. Un- 
fortunately, this has not been the case with the CEGB. The 
main problem had been with PVCl organosols, alastisols 
and laminates used at sunny locations in the south of England; 
oarticularlv where the atmasohere was clean from industrial 
dirt, but dose to the sea (in other words, a typical power 
station site). At the CEGB cladding exposure site at Dunge- 
ness and at new power stations in the south, PVCl based 
coatings had, without exception, failed to some degree by 
one or all of the following: change of colour to black or 
brown, loss of adhesion, corrosion, or blistering of the 
substrate. 

MR WHITELEY said that he was aware of the CEGB's 
unfortunate experience with these products. Mr Bayliss 
was using a test site which was particularly severe and his 
buildings were highly exposed and had special requirements 
with regard to colour matching and so forth. He hoped there 
had been some improvement, although it had to be stated 
that in spite of their failures, these materials very often 
performed better than the materials which preceded them. 

MR E. L. FRENCH was very interested in the slides which 
had been shown of a brick wall which had been rendered 
and coated and the reverse side which had not been rendered. 
A possible mode of failure might be due to the migration of 
moisture through the semi-permeable coating, causing 
stress within the coating and subsequent premature failure. 

MR WHITELEY replied that certainly this was happening. 
The failures were common to almost every type of coating, 
however, regardless of type or permeability. It was probably 
true that slight movement of moisture was the reason for 
failure, but it was particularly severe on that substrate. 
It was interesting that, whilst emulsion paints failed more 
quickly on the rendered side than did solvent thinned paints 
of low film thickness, they performed better on the brick in 
general. One of the reasons was simply that the solvent 
thinned paint tended to flow away from fissures in the brick, 
whereas the emulsion paints, being of a "stodgy" consis- 
tency, tended to fill the fissures rather better. 

MR ROTHWELL added that the worst failures had been on 
!he more brittle and, in this case, the more permeable coat- 
Ings. 

Next month's issue 
The Honorary Editor has accepted the following papers for publication, and they are expected to appear in the January 1976 
issue of the Journal: 

Ecological coatings: the theory and the reality by A. G. North, J. L. Orpwood and R. Litlle 

Preumstruction primers by C. A. Grey, L. A. Hill and F. Marson 

Some factors affecting the water absorption of films from synthetic latices. Part II Particle size and latex stability by J. Snuparek 



Information Received 
Akzo additive for nongassing cure of vinyl 
ester resins 

The Akzo Group has recently filed a patent 
for the curing of vinyl ester resins by a 
ketone peroxide formulation and cobalt 
accelerator without the evolution o f  gas 
which can otherwise take a considerable 
time to subside. 

There are other possible curing systems, 
but each has its disadvantages, and Akzo 
claims that the addition of between 0.5 and 
1 per cent of maleic anhydride to the 
normal methjl-ethyl-ketone perox~de/cobalt 
accelerator curing system will eliminate thls 
undesirable side effect. 

Analytical services 

Applied Research Laboratories Ltd. 
Contract Analytical Services, has opened a 
laboratory at its Luton plant equipped with 
the latest instrumentation for the analysis of 
organic and inorganic solutions, metals. 
powders and minerals. The new analytical 
service is intended to apply to smaller 
companies who cannot raise the necessary 
capital funds or justify the purchase of 
expensive large scientific instruments. 
A.R.L. has issued a leaflet "Contract 
analytical services" dealing with the various 
analytical techniques available. 

New plant for Silberline 

The Silberline Manufacturing Co., USA. 
has opened a new manufacturing plant on 
the Banbcath Industr~al Estate, Lcven, Fife, 
Scotland. 

The "Sparkle Silver" range o f  aluminium 
pastes will be manufactured for automotive 
and industrial paint finishes i n  Leven, and 
will continue to be marketed through the 
company's established chain of selling 
agents throughout Europe. I n  addition, i t  is 
intended that local manufacture will 

guarantee customers an even faster supply 
of pastes and all the advantages of a full 
back-up service from technical specialists 
based in Scotland. 

"Sparkle Silver 3500" aluminium paste is 
the first i n  full production. This product, 
whilst perhaps best known for its use in the 
metal automotive finishes in Europe, is also 
widely used in the United States for a 
diverse range of products with metallic 
finishes applied by spray coil coating or 
aerosol. 

Change of name 

Cowan Colours L td  is the new name of  
Cowan Brothers (Stratford) Ltd. This 
change o f  title has resulted from a continu- 
ing programme .of closer integration of 
Cowan's pigment manufacturing activities 
with those of Blythe Colours Ltd, the 
major colour-producing company of the 
Johnson Matthey Group. 

Cole Chemicals' agent lor Dercolyte 

Cole Chemicals L td  has announced 
that i t  is now marketing in the UK and Eire 
the "Dercolyte" range of a- and &plnene 
resins manufactured by Societe Polyterpene 
Resins Terpeniques, a subsidiary of 
DCrivk RCsiniques et Terpiniques, Dax, 
France. 

Results of laboratory programme at Bradite 

Bradite L td  o f  Bethesda, Gwynedd, 
North Wales, has recently complzted an 
extensive laboratory programme, covering 
numerous interrelated formulat~ons, which 
the company feels will be of interest to 
hollow-ware manufacturers as non-stick 
finishes and to a very much wider range o f  
engineering concerns by virtue of the 
products' high heat stability and chemical 
resistance properties. 

New products 

Surface roughness measurement 

An  instrument to determine whether 
surfaces to be painted meet the requirements 
of the painting specification has been 
patented by the British Steel Corporation. 
The instrument, named the "Rough- 
tector," was designed and developed by 
the Corporation with the assistance of 
Elcometer Instruments Ltd, and this latter 
organisation has been licensed to manu- 
facture and market the instrument on a 
world-widp hasi. 

A "Roughtector" model 181 instrument 
being used to measure the surface roughness 
of the outside walls of a steel cabin after it 

has been cleaned by sand blasting 

The Roughtector displays a profile of the 
surface under inspection on a ground glass 
screen incorporated in the viewing aperture 
at the rear of the instrument, to give either 
a visual indication or permanent record 
(photograph) of the surface roughness in 

- - 

Donald Macpherson opens a new resin production unit at the Group's main site in Bury, Lancashire 

The new resin production unit of the Ilonald Macpherson Croup at the company's main site in 
Bury, 1.ancashire. I his new facility, which co5t in excess of ESO0000, is claimed to he one of 
the most modem resin production units in Europe, and is capable of meeting all the Group's 
resin requirements for many years to come. Unlike the previous resin plant, which was destroyed 
by fire, this unit is to a large extent automated and is capable of considerable expansion of 

production capacity when the need arises 

M P  for Bury, Mr Frank White, activating 
the switch which cnntrols the main reactor. . - -  .- 
watched by executive chairman M r  ~ e x  

Chester, Donald Macpherson Group 
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- ~ The Link-Hampson rotary manifold, to 
The "Minitector Model 150" modular range of coating thickness measuring instruments simplify and speed-up the operation of 
available from Elmmeter Instruments Ltd. The three instruments in the range are for measuring mixing chemicals and paints, or filling bulk 
the thicknesses of non-magnetic coatings on magnetic substrates ('F' type instrument), elec- containers. Apparatus is hased on the OPW 
trically nnn-conductive coatings on non-ferrous bases ('N' type), and coatings on both ferrous Kamvalok self-sealing coupling and swivel 

and non-ferrous suhstrates ('FN' type). joints 

terms o f  peak-to-valley distances between 
the limits of 12.5 and 200 pm. The image 
light source is activated by a micro-switch 
built into the front face o f  the instrument. 
and is powered by two 6-volt rechargeable 
batteries mounted in a leathercarryingcase. 

New pigments from BASF 

Paliogen Red Violet 5010 is a new perylene 
pigment with high fastness properties, which 
has been placed on the market by BASF. 
Exceptionally high colour strength and the 
outstanding fastness to light and weather 
characterise the product, and principal 
applications include finishes t o  give a 
metallic effect and combinations with 
inorganic colour pigments. 

Paliotol Yellow 1770 is a pigment which 
has established itself for medium and redu- 
ced yellow and heavy metal-free yellow for- 
mulations. The product has now been sup- 
plemented by another yellow pigment with 
the same chemical compo~ition. This new 
BASF product is Paliotol Yellow 1771. 

The new product is 20 per cent stronger 
and less transparent than Paliotol Yellow 
1770. The gloss retention, in particular, has 
been improved considerably. Like Paliotol 
Yellow 1770, Paliotol Ye!low 1771 can, be 
applied i n  all common h~nders for palnts 
without trouble. 

Literature 

New brochure on Hygrotherm synthetic 
resin plant 

A new full-colour brochure from Hygro- 
therm Engineering deals with thecompany's 
design and supply of all sizes o f  plant for 
the manufacture of synthetic resins. Hygro- 
therm has had 25 years' experience in this 
field and there are now more than 200 
Hygrotherm installations operating i n  20 
countries. 

Hygrotherm has designed plant employ- 
ing all types of heating methods, including 
steam and direct firing, hut the brochure 

details the advantages of mains frequency 
electric induction heating and indirect 
thermal fluid heating, pointing out that the 
choice is likely to be based largely on actual 
and forecast costs o f  fuel. 

Test methods for paints 
M r  D. A. Bayliss has kindly sent us a copy 
of his summary of a recent IS0  meeting i n  
Zurich which discussed international stan- 
dards on test methods for paints and 
varnishes. Further information may be 
obtained from M r  Bayliss at the Central 
Electricity Generating Board, Suffolk Road, 
Gravesend, Kent. 

Conferences and symposia 

SLF Congress 

The eighth SLF Congress will be held at 
Congress Hotel Kalastajatorppa, Hensinki, 

Finland from 29 September to I October 
1976. The technical programme will consist 
of technical sessions on the first two days, 
with I 2  papers being presented, and visits 
to paint and raw material manufacturers 
on the third day. There will also be a social 
programme. and shopping and sight-seeing 
activities will be arranged for the ladies. 

Color '77 Congress 
The third Congress o f  the international 
Colour Association, "Color '77," will be 
held on the campus of Rensselaer Poly- 
technic Institute in Troy. New York, USA, 
from I 0  to 15 July 1977 i~ndcr the sponsor- 
ship of the Inter-Society Color Council and 
the Canadian Society for Color. The 
programme will consist of invitcd survey 
lectures on varior~s aspects of colour and 
short papers contributed hy specialists in 
the field. 

Ernest and I h ra  Rader were joined hv famil?. friend\ :and Scott Radcr ctuR on ') October to 
relrbratc their 60th weddingannisersar). On hchalfof the \t:~lT. purcha\inl: manaaer \ I r  (;rolTrey 
Green (extreme right) presented the couple with a radio cassette recorder. Ernest Bader is 
Founder President of Smtt Bader Commonwealth L td  and Founder and Pa'it-Chairman of 

Scott Rader Co. I.td. 
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Mix to a light, 
bright consistencv. 

MlOO - a specially prepared paint mar resistance. 
extender for cost-effective use in high and Another major produd trom 
medium P.V.C. emulsions containing low levels English China Clays. Send for a 1 kilo sample, 
of prime white pigment. Character~stics: inslde our free Cornishware Sugar Jar. You can 
improved opaclty, brightness, scrub and probably put that to effective use, t 

Please forward my trial sample of M100, 
enclosed in my free Cornishware Sugar Jc 

I Position 

Company- 

I Address - 
Telephone - 



Control the surface 
characteristics 
of your paint with 
Celitem extenders 
and flatting 
agents from 
Johns-Manville 
Technology. 

With Celite extenders you 
have complete control. 
from flat to gloss, 
depending on how much 
you add. They're pure, 
inert and non-reactive 
diatomaceous silica. Their 
high flatting efficiency 
results in uniform glossand 
sheen reduction, from a 
silky semi-gloss to dead flat. 

Celite extenders are 
available in several grades 
for both solvent and 
water-thinned paints. 
These grades give you 
the flexibility you need 
depending on your 
formulations, desired 
degree of gloss and sheen 
reduction,type of dispersion 

equipment and the desired 
degreeof final film 
smoothness (up to 6 
Hegman fineness). 

Johns-ManvilleTechnology 
has been at work in the 
paint industry for over 
30 years. Let us help you. 

Contact A. Masters. 
Johns-Manville (Great 
Britain) Ltd.. Parkbridge 
House. The Little Green, 
Richmond, Surrey. 
TW9 IQU, Great Britain. 

Johns-Manville 



Section Proceedings 

London 
North Sea oil and gas 

The first meeting of the session was held on 25 September 
1975 at the Imperial College of Science and Technology. 
Mr J. T. Tooke-Kirby presented the Chairman's evening 
lecture entitled "North Sea oil and gas-its effect on 
industry". 

Mr Tooke-Kirby opened by explaining that it was a 
tradition of the Section for the Chairman to present a paper 
during his term of office and that this was his contribution. 
The talk was drawn from the speaker's own knowledge of 
North Sea exploration. 

The exploration of the North Sea was being carried out 
against a background of rising energy costs and dwindling 
energy reserves. Supply shortages were now accepted as 
"facts of life" by the Chemical and Surface Coating Indus- 
tries, which relied heavily on oil products. 

The history of North Sea oil exploration dated back to 
1965, when oil was discovered not in the North Sea, but 
off the Dorset coast. In 1969 the first sizable North Sea well 
was discovered and rapid development had taken place 
since that time. 

Notes and News 

Manchester Section 
FIFTIETH ANNIVERSARY CELEBRATIONS 

In November, the Manchester Section celebrated its Golden 
Jubilee. Manchester was the first local Section of OCCA to be 
formed and to celebrate its 50th anniversary the Section held a 
Foundation Dinner at the Midland Hotel, Manchester on Thursday 
6 November 1975. The Section's annual Dinner Dance was held at 
the Piccadilly Hotel, Manchester on 24 October and a Ladies' 
Lecture and Supper Evening took place on 13 November. Reports 
on these events will be appearing in the Journal in due course, but 
in the meantime details are given below of the special symposium 
to be organised by the Section. 

Films--formation and behaviour 

The Section, as part of its fiftieth anniversary celebrations, will hold 
an internalional symposium on the subject "Films-formation and 
behaviour" at the University of Manchester Institute of Science and 
Technology on 6 and 7 April 1976. 

The authors of the papers to be presented are international experts 
in their fields. A very wide range of subjects will be covered, includ- 
ing discussions on various aspects of film structure, types of film 
formation, methods of deposition, the effect of film components 
the nature of substrates, the effect of pigment dispersion and thd 
influence of drier catalysts. The role played by the introduction of 
new technologies will also be considered. 

Details of the papers to be given are: 

1. Keynote Address-Professor R. K. Penny (Liverpool 
University) 

2. Molecular structure and film properties of alkyd resins- 
Dr G. Walz (Haechst AG) 

3. Why determine internal stresses in mating films?-A. Saarnak 
(Scandinavian Paint and Printing Ink Reseurch Institute) 

4. The use of gas discharge etching for accurately and easily 
measuring the clear layer on paint films--J. L. Prosser (Paint 
Research Association) 

Large deposits of natural gas had also been located off 
the coast of East Anglia, and these were already being piped 
into the national network. 

Mr Tooke-Kirby went on to discuss the multi-national 
aspect of exploration. There were 240 companies involved 
in the North Sea: 75 were British, 100 American and the 
remainder either Dutch, French or German. Costs \here 
high and already some companies had stopped exploration. 

Much off-shore technology was American, but a major 
part of the construction and allied services were carried out 
by U K  companies. This was illustrated by a film entitled 
"Location North Sea," which dealt with the floating out 
and location of a drilling platform in the Forties field. 

North Sea oil was not suitable for producing certain end- 
products, such as lubricating oils, it but was suitable for 
mixing with high sulfur content oils, which would otherwise 
be prohibitively expensive to refine. 

In closing, Mr Tooke-Kirby stated that the UK industry 
needed fuel supplies from the North Sea, and it was already 
using these. The supplies would last about thirty years, and 
it was vital to continue the search for new energy sources. 
Shortly, Great Britain would be one of the ten largest oil 
producers in the world, with all the advantages and responsi- 
bilities which this entailed. 

A vote of thanks to the speaker was proposed by Mr 
R. H. E. Munn. B.A.C. 

5. Electro-induced polymer coatings-J. D. Scantlebury, V. 
Ashworth and B. Yap (UMZST) 

6. Preparation and properties of paint films with special 
morphological structures-Dr W. Funke, (F.P.L.) 

7. Thermal cure of acrylic finishes in a laboratory gradient stove 
-Dr J. F. A. Hazenberg, (Verf. TNO) 

8. Study of film formation by photographic means-F. 
Williamson (British Titan Products) 

9. The influence of electrostatic deposition methods on the 
properties of surface films-Professor A. W. Bright (University 
of Southampton) 

10. Comparison of the effects of resin composition and pigments 
on the anti-corrosive properties of powder coatings- 
A. V. D. Werff(Scad0) 

11. Effects of wet time on accelerated outdoor exposures-J. L. 
Scott (Desert Sunshine Exposure Tests) 

12. The influence of aluminium surface structure upon the 
performance of an applied resin layer-E. W. Garnish 
(CZBA-GEZG Y) 

13. The role of new technologies in coating for the packaging 
industry-A. J. Newbould (International Pinchin Johnson) 

14. Theoretical aspects of and practical experience in the use of 
reducible coatings-E. C. Wehner (Byk-Mallinckrodt) 

15. The effect of oxidative and co-ordination drier systems on 
film properties-W. K. H. Lakin and D. J. Love (Manchem) 

16. Effect of pigment dispersion and application methods on film 
properties-Dr W. Carr (CZBA-GEIGY) 

17. The influence of plasticiser content on the nlechanical water- 
vapour permeability and adhesion properties of chlorinated 
rubber films-Dr W. D. Ferguson (ZCI) 

Further information and application forms are available from 
Mr A. C. Jolly Synthetic Resins Ltd, Edwards Lane Speke 
Liverpool L24 ~ H R  (Tel. 051-486 3922). Application forms'are also' 
included in this issue of the Journal. 
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OCCA-28 Exhibition 
Alexandra Palace, London. 23-26 March 1976 

The continuous dialogue 

between suppliers 

and manufacturers 

in the surface coating industries 

The economic situation of the chemical industry in western Europe 
In a recent speech by Mr John Townsend, President of Counseil Europeen des Federations de 
I'Industrie Chimiane (CEFIC). the Eurooean Confederation of Chemical Industrv Associatinns. 
attention was drabn to the fact that thebresent recession was deeper and more prolonged &a" 
any since the 'thirties, but that recovery in the United States and Japan was now under nay and 
that a number of European countrieb had recent15 introduced reinnationarv wlicies. notablv 
France and to a lesser degree Germany. 

I t  was pointed out that the European chemical industry made a major contribution to the 
balance of European trade. It competed heavily among its own members, but also had to be 
able to compete with other powerful chemical industries, particularly of the United States and 
Japan. Conditions had to be created in Europe where all chemical manufacturers would compete 
with these overseas industries, as well as among themselves. 

The annual Technical Exhibition of the Oil & Colonr Chemists' Association is the established 
forum for display and discussion in the surface coatings industries and, by regularly attracting 
exhibitors and visitors from countries all over the world, has provided an unparalleled opporhlnity 
for communication within the industry and the opening of new markets throughout the norld. 

The next Exhibition, "OCCA-28," will be held in London from 23 to 26 March 1976. The 
trend of economic recovery in the United States during the last few months is refleeted in the 
number of applications to exhibit which have already been received from that country. 

The Exhibition, which is known as the In recent years the Exhibitions have 
International forum for technical display been visited annually by representatives from 
and discussion in the surface coatings 50 countries and bringing all these interested 
industries, is the most important annual parties together at a regular meeting is in 
event of its kind in the industries and it itself invaluable when exhibitors consider 
offers an unparalleled opportunity for a the cost in time and travel which would be 
continuous dialogue on technical advances entailed in making personal contact with 
and problems between suppliers and manu- these visitors each year. 
facturers in an informal atmosphere. 

Many young technologists and scientists 
Information in foreign languages 

who visited the earlier Exhibitions have As in previous years, the Association will 
now risen to high positions within their be circulating information leaflets in six 
organisations and the advantage to exhibitors languages, which will contain application 
of keeping in constant eontact with their forms for those wishing to purchase copies 
counterparts in the manufacturing industries of the Oflcial Guide and season admission 
needs hardly to he stressed. tickets before the Exhibition. 

Report of Council Reunion Dinner 
A Reunion Dinner of past and present was traditional on the occasion of a Council 
members of Council was held on Wednesday Reunion Dinner to review the vear since the 
15 October. On this occasion the venue was last Reunion Dinner and tGs he would 
the Rugby Club, Hallam Street, London 
W1. There were 41 members present, 
including four Past-Presidents and three 
Past-Honorarv Officers. The Dinner fol- 
lowed a Council meeting held earlier m the 
afternoon. 

endeavour to do. 

The Twenty-Seventh Technical Exhibi- 
tion, OCCA-XXVII, had been held at 
Olympia from 22 to 25 April and this had 
proved a great success. It was of particular 
credit to the Association that despite four 
davs beine lost from the "build ud" ~e r iod  

The President. Mr A. T. S. Rudram, gave duk to anTndustrial dispute in the fxhib~tion 
the Address of Welcome. He explained he ~ndustry, the Exhibition had opened only 
had taken over the presidency  from Mr three hours late and was, in fact; one of the 
Silver only a few months ago at the Associa- very few Exhibitions during that month to 
tion's Conference in Scarborough, but it open on the day announced. 

"Official Guide" 

This unique publication will contain 
descriptions of all exhibits and advertising 
space is available both to exhibitors and 
those organisations not able to show at the 
1976 Exhibition. As in previous years, the 
Omial  Guide will be published several 
weeks in advance of the Exhibition so that 
intending visitors can obtain copies and 
plan their itineraries. 

For the 1975 Exhibition, it was decided 
that a small charge should be made both for 
the Oficial Guide and for season admis- 
sion tickets to the Exhibition. This policy 
undoubtedlv   re vented casual visitors who 
might othe;wise be attracted to &hibition; 
for which no admission charge was made 
and who gathered quantities of technical 
literature from the stands. The innovation 
was welcomed by many exhibitors and in 
no way acted as a deterrent to visitors to 
this Exhibition. It is envisaged that a 
similar charge will be made for the O m i a l  
Guide to OCCA-28. 

Each Member of the Association, a t  home 
and abroad, will he sent a copy of the 
"Official Guide" and free season admission 
ticket. 

As for the 1976 Exhibition, copiu of the 
OAfeial Guide and season admission 
tickets will be available several weeks in 
advance of the Exhibition (pre-payment only) 
from the Association's offlice and they will 
also be available for purchase at the 
entrance to the Exhibition Hall. 

Full details of advertising in this publica- 
tion, the basic rates for wb~ch are the same 
as for the Journal, can be ohtained from the 
Association's offices. 

The Association's Biennial Conference 
had been held in Scarborough in June and 
desoite a small decrease in total attendance. 
had' proved to be one of the most succeisftii 
Conferences organ~sed by the Asco~~at~on,  
with a total of 17 papers being 
presented in five technical sessions: this was 
ihe highest number of papers ever prcwnted 
at an Association Conference and there had 
been a very high attendance at all the 
lectures. 

One very notable event was the fiftieth 
anniversary of the Manchester Section, the 
first Section of the Association to be 
founded. It was Mr Rudram's privilege and 



1975 (12) NOTES AND NEWS 461 

pleasure to present to Mr H. G. Clayton on Mr Clayton thanked Mr Rudram and Association from the members in South 
behalf of the Manchester Section a said that the Manchester Section would look Africa. 
commemorative scroll with the following forward to welcoming the President to its 
wording: fiftieth anniversary foundation dinner in Averypleasant duty on this occasion was 

November. to present Mr A. R. H. Tawn with a gift as 
The Council of the Association sends 

greetings to the Manchester Section, the first 
Section of the Association to be founded, in 
this year which marks the fiftieth Anniversary 
of its foundation and expresses its sincere 
gratitude to aN Chairmen, Hon. Oficers, 
Committee Members and all other members 
who have served the Section for the way in 
which it has at all times so fostered the growth 
ofAssaciationactivitiesthat the Councilrightly 
takes pride in the many past achievements 
of the Section and looks forward in confdence 
to its continued contribution to the Associa- 
tion's future. 

It also recalls with pleasure the service 
rendered at the Council by many members 
whilst attached to the Section, four of them 
having servedas Presidents of the Association. 

A.T.S. Rudran? R. H. Hamblin 
President Director and Secretary 

The Jordan Award for 1974 had been 
presented at the Scarborough Conference 
and on this occasion the Award had been 
made jointly to Mr J. G. Balfour and Dr 
M. J. Hird for their paper on the floccula- 
tion on titanium dioxide pigments. 

Mr Rudram then stressed the inter- 
national character of the Association. In 
particular, a new Branch of the London 
Section had been formedinOntario Canada. 
This Branch had already maie great 
progress since its inauguration in May and 
the London Section and all involved i; this 
venture were to be congratulated. There 
were, of course, Sections already established 
in New Zealand and South Africa and it 
was especially pleasing to welcome to the 
Dinner Mr L. F. Saunders, a Past-Chairman 
of the South African Section and currently 
a Vice-President of the Association. Mr 
Saunders thanked Mr Rudram and those 
present for the welcome extended to him 
and he passed on best wishes to the 

a token of Council's appreciation f6r his 
services as an Hon. Officer of the Associa- 
tion. Mr Tawn had, in fact, held two posts 
as Hon. Officer, first as Hon. Editor of the 
Association's Journal and (for the last six 
yearsf as Hon. Research and Development 
Officer. These were both posts which 
involved much time and effort and Mr 
Tawn deserved an especially warm vote of 
thanks. 

The Professional Grade had continued to 
make progress. Over 400 members had now 
successfully applied for admission to one 
of the three grades, and the qualification was 
becoming increasingly recognised and 
respected both in industry and by technical 
training colleges. 

The evening concluded with short 
speeches from the four Past-Presidents 
present and from other members of the 
assembled company, after which there was 
the opportunity to meet old friends and 
renew acquaintances. 

Report of Council Meeting 
A meeting of Council was held at the 
Great Northern Hotel, London N1, on 
15 October when 28 members of Council 
were present. The President, Mr A. T. S. 
Rudram, took the Chair. He extended a 
welcome to Mr L. F. Saunders, Vice- 
President from South Africa, and asked him 
to convey the best wishes of Council to the 
South African Section on his return. Mr 
Saunders conveyed the best wishes of the 
South African Section to the Council. 

It was reported that Mr F. Sowerbutts, 
President 1967-1969, was in hospital and 
Council asked that very best wishes be sent 
to him. 

Council was pleased to learn that 
arrangements had been made for papers to 
be presented on behalf of the Association 
both at the Los Angeles Convention of thg 
Federation ,of Societies for Coatings 
Technology m October 1975, by Mr J. H. 
Sinclair on "Recent developments in epoxy 
resin-based coatings", and at the FATIPEC 
Congress in Cannes in May 1976, by Mr 
J. C. Bax on "Pormulatton of gloss emulsion 
paints." 

It was reported that new arrangements 
had been made for the 1977 biennial 
Conference which would assemble on the 
aflcrnoon of Thursday 16 June and disperce 
on the morning of Sunday 19 June. 

members of OCCA Australia. As the 
Australian Federal Committee was unable 
to provide figures to show the number of 
its members who would wish to receive 
the Journalon an optional basis the Council 
decided that it would be able'to offer the 
preferential rate applicable to members of 
the Federation of Societies for Coating 
Technology, who took the Journal on the 
exchange basis, ie £12 each. 

Details concerning Section activities were 
received from Section Chairmen and it was 
noted with pleasure that the Sections in 
South Africa and New Zealand wished to 
implement the suggestion of Divisions in 
their countries. 

The following appointments were noted The arrangements were agreed for the It was also reported that the Ontario 
and/or approved: holding of the Association's Dinner Dance Branch was making good progress. 

at the Savoy Hotel, London WC2 on 14 
1. Mr T. Entwistle as the South African May 1976. 

Section's Representative on Council in The Council learnt with interest the 
arrangements made to celebrate the 50th place of Mr Schollick who had Council received the report of the Finance Anniversary of the first Section, Manchester, returned to South Africa. Committee Meeting and considered the and arranpments had been made to present 

Accounts for the half-~ear which had been a commemorative address on behalf of the 2. Mr J. Bravey to serve on the Tech- presented by the Committee, together with Council to the Chairman of the Manchester nical Education Committee in place of estimates for the second half of the year. Section at the Reunion Dinner. Mr N. J. P. Buchanan. 

3. Mr M. Pettit to serve on BST 
Committee P V C / ~ ~ ~ I & ~  PI&: 
bate Priming Paints, In succession to 
Mr A. G. Walker. 

4. Mr D. E. Hopper to serve on the BSI 
Committee PVCI25--Organic Finishes 
for Aluminium Windows, in succe%cion 
to Dr J. B. Ley. 

5. Mr N. Locke to serve on the Technical 
Training Board for the Printing Ink 
Industry in succession to Mr A. R. H. 
Tawn. who would be servine on that 
Committee as a represenrativeCGf 
Society of British Printing Ink Manu- 
facturers. 

It was reported that thenames of members 
in arrears with their 1975 subscriotions had 
been removed from the Register.. 

The Honorary Editor reported on the 
progress made for the revision of the 
"Introduction to Paint Technology" and 
Part IV of the Paint Technology Manuals. 

Council was pleased to learn that the 
total of those admitted to the Professional 
Grade now exceeded 400. 

The Council considered the charge to be 
made to members of OCCA Australia for 
the Journal in 1976, since the Australian 
Federal Committee had not accepted the 
capitation fee of £6 each to cover all 

Mr Saunders reported on the activities of 
the South Afr~can Section. 

It was further reported that OCCA 
Australia would be organising a Pacific 
Convention in September 1977 and it had 
requested that information should be sent 
to Chairmen of the UK Sections and 
leaflets to members of the General Overseas 
Section. It was agreed to help in this way 
and to include advertisements in the Journal 
from time to time without charge. 

There being no other business, the 
President thanked members for their 
attendance and declared the meeting closed 
at 3.28 p.m. 
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West Riding Section 
Golf tournament 

The annual golf tournament, which includes 
competition for the OCCA Golf Trophy 
and the West Riding Chairman's Trophy, 
took on a new lease of life on this occasion. 

The national competition attracted a 
field of 33 entries which, together with 19 
visitors com~etine for a s~ec ia l  ~r ize .  
brought a swinging occasion io the uiually 
sedate Yorkshire countryside. 

OCCA Golf Trophy-winners 

competition for the Visitors Tankard and 
Prize, and it transpired that the youngest 
competitor in the field, Malcolm Tennant 
(17 years, and son of a Midlands Section 
member) won this event with a score of 34 
points from eight handicap. Second was 
M r  K. Knellors with 33 points, and third 
M r  R. W. Kershaw, also with 33 points but 
losing on the last nine holes. 

Mr  Brian Falder with the OCCA Cup 

Mr  B. Falder (Manchester Section) won 
with 37 points, gaining the principle 
trophy on the second-half total from 

Optional Profess 
Admission 

As the result of a viva-voce examination, 
the following Ordinary Members were 
admitted as Licentiates in the Professional 
Grade on 15 October 1975: 

Michael Ambrose Rogers*-General 
Overseas Section: Trinidad 

Olatunji Pekun Sawyem-General Over- 
seas Section: Nigeria 

('To dote from July 1970 lo sn1isf.y regulation A.1) 

Both candidates attended courses at  
the East Ham College of Technology, 
where they each obtained a Diploma in 
Coatings Technology, following which 
they submitted dissertations to the Profes- 
sional Grade Committee. They have taken 
up appointments overseas. 

The subject chosen by M r  Rogers was 
"Corrosion and the use of zinc rich primers 
for marine/industrial environment", and 
Mr  Sawyerr's dissertation was entitled 
"Some factors affecting the throwing 
power and corrosion resistance of electro- 
deposited paints". 

The attention of senior members of the 
Association is part~cularly drawn to  the 
Licentiate Grade and thev are asked to  
encourage younger technical personnel 
to  take advantage of this important Associa- 
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Birdie 2s were recorded by M r  J. A. 
Burns, M r  J. L. Everett, M r  K. Knellors 
M r  J. M. Parker, M r  H. L. Richardson and 
M r  J. Seddon, and these were suitably 
rewarded with two-ball prizes. 

The Section's appreciation is extended 
to the following companies, who created 
that added incentive by providing an 

Mr  Ron Hardy holding the West Riding 
Trophy 

excellent variety of prizes: BP Chemicals 
Int., BASF (UK) Ltd, English China 
Clays Ltd R. W. Greeff & Co. Lid 
Silver ~ a i n i  & Lacquer Co. Ltd, ~ ~ n t h e t i i  
Resins Ltd, Tioxide International Lid. Fifty 
members and visitors eventually sat 
down to a well-deserved beef dinner. M r  
P. Bartrum, Chairman of the Section, 
thanked those associated with the success 
of this meeting, including a vote of thanks 
to Mr  R. S. N. Brown, Captain of Pannal 
GC, for allowing his Club's very fine 
course to  be used for the tournament. 
Presentation of the prizes concluded the 
proceedings. 

ional Grade for Ordinary Members 
tion activity. Several Colleges are now 
willing to help suitable candidates with 
the preparation of dissertations, and a list 
of Colleges was given on page 324 of the 
August issue of the Journal. 

Anyone who had allowed his membership 
of the Association to lapse and now desires 
to rejoin the Association is reminded that 
previous service as an Ordinary member 
(or Registered Student) can he counted 
towards the qualifying period of memher- 
ship set out in the regulations. 

+ VAT, and Licentiates £3.00 + VAT. 
The amended regulations for admission 
to every grade last appeared in full in the 
March 1975 issue of the Journal. 

Fellows 

Anderson, George (Scottish) 
Apwrley, Thomas William James 

(West Riding) 
Archer, Harold (Manchester) 
Arnold. Michael Henrv Miller (London) 

Reprints of the regulations covering the 
Professional Grade are obtainable from Ashworth' Norman 
the Association's offices, together with 
application forms. Austin, Denis Leonard (Bristol) 

Balbi, Giorgio (General Overseas-Italy) 
Banfield, Thomas Arthur (London) 

List of successful candidates 

As laid down in the report of the Working 
Party on Education, Training and Quali- 
fications which was adopted in the institu- 
tion of the Professional Grade, a list of all 
those Members who have entered the 
Grade will be published in the December 
issue of the Journal each year. The fourth 
such list appears below. 

Beere, Andre Jaimie (Thames Valley) 
Bell, Sydney Hector (London) 
Bennett, Norman Arthur 

(General Overseas-Malta) 
Bester, Lawrence Percy (South African) 
Bews, Ian Charles Randall (London) 
Bishop, Eric Harold Abbott 

(Thames Valley) 
Bohringer, Eberhard (London) 

The Section to  which the Member is B ~ ~ ~ ~ ; ~ ~ " , 5 r , " ~ ~ ~ ~ ~ U S I r a I i a ~  attached is given in italics. 
Bourne, John Robert 

The certification fees at  present are: (Midlands-Trent Valley Branch) 
Fellows £10.00 + VAT, Associates £6.00 Brooks, Leo James (London) 
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Optional Professional Grade 
Successful candidates--cont'd 

Brown, Arthur Ernest Girdlestone 
(London) 

Butcher, George Alfred (Midlands) 
Butcher, Kenneth William George. 

(Manchester) 
Butler, Cecil (West Riding) 
Caldwell, David George (Wellington) 
Campbell, George Alexander 

(Manchester) 
Carr, William (Manchester) 
Carter, Eric Victor (Midlands) 
Ceresa, Raymond John (London) 
Chatfield, Herbert Walter (London) 
Chessman, Clifford Reginald 

(South African) 
Clarke, Harry James (Midlands) 
Colborn, Douglas Charles 

(Thames Valley) 
Cole, Derek 

(General Overseas-Australia) 
Cole, Reginald Joseph (London) 
Collier, Claude William 

(Midlands-Trent Valley Branch) 
Callings, Arthur Geoffrey (London) 
Cook, Harold Gilbert (Manchester) 
Coupe, Raymond Richard (London) 
Coverdale, Peter Frederic Muir 

(Midlands) 
Cutter, John Outram (London) 
Day, Keith Julyan (London) 
Duckworth, Samuel (Manchester) 
Duell, Arthur Albert (Newcastle) 
Dunkley, Frederick Gwrge 

(Midlands-Trent Valley Branch) 
Durrant, George Geoffrey (Hull) 
Ellinger, Marianne Livia (London) 
Entwistle, Thurston (Newcartle) 
Fillingham, Thomas Alan (Hull) 
Finn, Stanley Russell (Hull) 
Fullard, John Edward (South African) 
Gate. Peter Atholl Jackson 

(South African) 
Gay, Philip James (Hull) 
Gellay, Victor Peter (London) 
Gellman, Alexander (London) 
Gillan, James Graham (Manchester) 
Gollop, Percy Lionel (London) 
Gosling, Harry (Manchester) 
Graham, Thomas (Manchester) 
Grainger, William Alan (Irish) 
Gray, Denis Roy (West Riding) 
Grover, Donald Henry (London) 
Hampton, Horace Arthur (Manchester) 
Hawkey, John Albert Lawrence 

(London) 
Hess, Manfred (London) 
Hill, Lawrence Albert 

(General Oversem-Australia) 
Hill, Roger Frederick (Midlands) 
Hipwood, Hubert Allan (London) 
Hodgson, Kenneth Vickerson (Newcmtle) 
Holbrow, Gordon Leonard (London) 
Holt, Alfred Gordon (Thames Valley) 
Hutchinson, Gwffrey Herbert 

(Scottish-Emtern Branch) 

Inshaw, John Leslie (Thames Valley) 
Jacob, Basil (Thames Valley) 
Jolly, Anthony Charles (Manchester) 
Keenan, Henry Wilfred (London) 
Kinsman, Roy Granville (South Afrcan) 
Kut, Siegmund (London) 
Landmann, Axel Wolfgang (London) 
Lasser, Howard Gilbert 

(General Overseas-USA) 
Lewin, John Buckingham Grey (London) 
Lewis, Fred (Manchester) 
Ley, John Barry (London) 
Lomas, Harold (Ontario Branch) 
Long, Denis Terence (Irish) 
Lunt, Walter Richard (West Riding) 
McKelvie, Archihald Neil (London) 
McLean, Angus (Scottish) 
McWilliam, Anthony (Manchester) 
Mell, Cedric Charles (Hull) 
Mitchell, John Edmund (Manchester) 
Mole Seymour Lloyd 

(Ginera1 Overseas-Canada) 
Moll, Ivor Stuart D'anvers (Manchester) 
Monk, Cyril James Henry 

(Thames Valley) 
Moon, William Robert (Manchester) 
Morgans, Wilfred Morley (London) 
Munn, Raymond Henry Edward 

(London) 
Newnham, Herbert Alan (London) 
Newton, Dennis Sydney (London) 
Newton, Donald Stringer (Bristol) 
Nutt, William Owen (London) 
Oostens, Emile Elie Eugene 

(General Overseas-Belgium) 
Parlitt, Geoffrey Derek (Newcastle) 
Penfold, Arthur de Ramon 

(General Overseas-Australia) 
Piggott, Kenneth Elliot (South Afrcan) 
Polaine, Sydney Alan (London) 
Ray, Stanley Arthur (Midlands) 
Rechmann, Heinz 

(General Overseas-Germany) 
Robinson, Ralph Sidney (South African) 
Roe, David Edwin (London) 
Rose, Charles (Manchester) 
Rouse, Robert Earnshaw (South African) 
Rubin, Wallace (London) 
Rudram, Arthur Thomas Stephen 

(London) 
Saunders, Laurence Frederick 

(South African) 
Seymour, Norman Henry (Manchester) 
Slade, Harold Aitken (West Riding) 
Slinn, Thomas Walter ( Wellingron) 
Smethurst, Jack (Manchester) 
Smith, Francis Mark (Manchester) 
Smith, Harry 

(General Overseas-Tanzania) 
Sowerbutts, Frank (London) 
Stovle, Francis Wilbert (Irish) 
Talbot, Ernest Alexander 

(Thames Valley) 
Tatton, William Henry (Thames Valley) 
Tawn, Alec Richard Hornsey (London) 
Taylor, Cyril James Allan (Midlands) 
Taylor, John Roberts (Bristol) 
Taylor, Maurice David (Wellington) 
Thorpe, William Frederick Albert 

(Midlands) 

Tickle, Trevor Cyril Kenneth 
(Manchester) 

Tooth, John Henry Collins (London) 
Touchin, Herbert Roy (Manchester) 
Tozer, Edwin John 

(General Overseas-Argentina) 
Unsworth, Alfred Kenneth (London) 
Valentine, Leslie (London) 
Walker, Alan Gordon (Thames Valley) 
Wall, Dennis Charles (Manchester) 
Warner, Eric Albert And& (Wellington) 
Watkinson, Leonard James 

(West Riding) 
Westwood, George Ernest (London) 
Whiteley, Peter (London) 
Whitfield, Thomas (Auckland) 
Wilkinson, Thomas William (Hull) 
Willis, Gervase Hewitson (Manchester) 
Woodbridge, Richard John (Bristol) 
Worsdall, Herbert Charles (London) 
Yorath, Robert Stanley (Wellington) 

Associates 

Acey, John Arthur (London) 
Adams, John Charles (Midlands) 
Adams, Terry Ernest (London) 
Addenbrooke, Brian John (Midlandr) 
Aitken-Smith, Frank Joseph (Aucklmtd) 
Allavena, Antonio 

(General Overseas-Switzerland) 
Anthony, Alan Sydney (London) 
Armstrong, Edward (Hall) 
Arnold, Frank (Manchester) 
Assink, Jo (Auckland) 
Baker, John (General Overseas-USA) 
Baldwin, George William (Manchester) 
Bannington, Donald Bertram (London) 
Bargrove, Kenneth Laurence (London) 
Barnes, Peter James (London) 
Barton, James Francis (London) 
Batch, Alan James Edward (London) 
Beachen, John Frederick (Auckland) 
Bell, Brian Robert (Midlands) 
Bentley, Major Gordon (West Riding) 
Bird, George Donald Chaplyn (Midlands) 
Blackledge, Amos (Manchester) 
Bloomfield, Kenneth Vincent (London) 
Bluck, Ross Steele (Wellington) 
Bolam, Ion Barrow (Newcastle) 
Bowerman, David Francis (Manchester) 
Bowler, Kenneth Ernest (Midlands) 
Boxall, John (Thames Valley) 
Brockman, Andrew Leonard Sloane 

(General Overseas-Australia) 
Brooke, Leslie John (Bristol) 
Brown, Peter Thomas (London) 
Caffery, George Francis (London) 
Calder, Robert Malcolm (Auckland) 
Campey Leslie John Randall 

(~ene;al Oversem-Canada) 
Cartwright, Jeffrey (London) 
Catherall, Kenneth David (Midlandr) 
Chebsey, Maurice (Manchester) 
Chellingsworth, Horace Thomas 

(Midlands) 
Chippington, Kenneth Alan (Bristol) 
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Optional Professional Grade 
Successful candidates-cont'd 

Clark, Laurence Norman (London) 
Clement, Donovan Harry (Midlands) 
Coates, John Allen (Manchester) 
Cole, Francis William (Midlands) 
Constantinides, Erricos (London) 
Cordwell, Terrence Allan 

(Midlands-Trent Valley Branch) 
Cunnington, Robin Roy Carol (London) 
Daggett, Wilfred Francis (London) 
Dalton, Frank (Manchester) 
Dando, Vivian Charles Owen (London) 
Davies, Frank Watkin (Manchester) 
Davis, Reginald Albert (Bristol) 
de Waal, Tielmann Johannes 

(South African) 
Delorette, Gustav Otto Hans Jurgen 

(South African) 
Donkersley, Brian (Newcastle) 
Dowsing, George Frederick (London) 
Drew, Harold Henry Lennox (Midlands) 
Dunn, Paul Alan (London) 
Durdey, Alan James (Newcastle) 
Dury, Ian Clifford James (Thames Valley) 
Eaton, Michael George (Thames Valley) 
Ehdon, James William 

(General Overseas-Rhodesia) 
Eltringham, James Norman (Auckland) 
Ernst, Joel (London) 
Evans, Carey Pearce (Auckland) 
Fairless, Joseph (London) 
Fell, Alan William (Manchester) 
Field, Lawrence Edward (South African) 
Finlay, Cecil Newton (Newcastle) 
Fisher, Leslie Alexander (South African) 
Flood, Geoffrey Terence (Manchester) 
Ford, Keith Sydney (Manchester) 
Formanek, Leopold 

(General Overseas-Czechoslovakia) 
Frazee, Jerry Daniel 

(General Overseas-USA) 
Garratt, Peter Garth 

(General Overseas-Switzerland) 
Gay, Alan Stanley (Midlands) 
Geddes, Kenneth Raymond 

(Manchester) 
Ghosh, Sunil Kumar 

(General Overseas-India) 
Gibson, John Carrington (Hull) 
Goodman, Robert John 

(General Overseas-Spain) 
Green, Brian James (London) 
Greenall, Brian John (Wellington) 
Greenfield, Eric (Midlands) 
Grifiths, Henry James (Midlands) 
Grime, David (London) 
Groom, John Robert (London) 
Gunn, Reginald (Thames Valley) 
Hamilton, Alexander (Scotti.sh) 
Harrison, Cyril Geoffrey (Hull) 
Harty, David Basil 

(General Overseas-Australia) 
Hasnip, John Anthony (Hull) 
Hayes, Gerard Francis (London) 
Heald, Desmond (Manchester) 
Heffer, Victor George (Manchesier) 
Herriott, Charles Edward (London) 

Hickman, Edwin Peter (Midlands) 
Hill, Gilbert Victor Geoffrey 

(Thames Valley) 
Hill, Raymond Forsyth (Scottish) 
Hirst, John William Arthur 

(Auckland) 
Hodge, Robert Alexander Paul 

(Auckland) 
Holden, William Desmond (Manchester) 
Holmes, David James 

(Midlands-Trent Valley Branch) 
Holt, Clifford (West Riding) 
Homden, Kenneth James Arthur 

(London) 
Honiball, Alan Edward (Manchester) 
Hopper, Derek Edgar (Midlands) 
Hossack, James (Scottish) 
Howard, Eric (Manchester) 
Howells, Barry John (Hull) 
Howes, Edward John (London) 
Hughes, Gilbert William (Manchester) 
Humphrey, Thomas Lawson Myles 

(Scottish) 
Jangbahadur, Shyam Sharan 

(General Overseav- Iran) 
Johnstone, James William (Manchester) 
Jones, Derek Frederick Arthur 

(Thames Valley) 
Jones, Geoffrey Peter (Wellington) 
Judah, Jack Everard (Hull) 
Kelly, Peter Graeme 

(General Overseas-Australia) 
Kenna, Frank William (Manchester) 
Kerr, Michael Anthony (Manchester) 
Khan, John Mohammed (London) 
Khidher, Abdul Monum 

(General Overseas-Iraq) 
King, Charles William Henry (Midlands) 
King, Raymond John (Midlands) 
Kirakoz, Yousif Diran (Manchestcr) 
Kirlew, Charles Wesley 

(General Overseas-Jamaica) 
Kitchen, John Robert 

(Midlands-Trent Valley Branch) 
Knight, Richard Charles (London) 
Laker, Bernard George (London) 
Lakshmanan, P. R. 

(General Overseas-USA) 
Lang, Robert (Scottish) 
Langford, Henry (London) 
Langley, Robert (Scottish) 
Lawton, Cyril Victor (Midlands) 
Lewis, John David (Thames Valley) 
Lipscornbe, Charles George (Auckland) 
Low, Charles (South African) 
Macdonald, Alan (Auckland) 
Macdonald, Arthur Gillings (Newcasile) 
Mandelson, Jack (Scottish) 
Maple, Donald Peter (London) 
Marsden, Chris Eyre (Manchester) 
Martin, Christian Pierre 

(General Overseas-France) 
Maynard, Albert William David (Overseas) 
McCapra, Ronald (Auckland) 
McDonald, Kenneth Roy 

(South Afrcan) 
McKay, Alan Gordon (London) 
McKay, Robert Bruce (Scottish) 
McKean, James Newlands 

(General Oversem-Hong Kong) 
McMillan, James (Manchester) 

McQuirk, Peter John (London) 
Mepham, Brian Edwin (London) 
Mikucki, Wiktor (London) 
Mitchell, Seward John (Midlands) 
Moore, Frank Roden (West Riding) 
Moore, James (Manchester) 
Moore, Ronald Henry (West Riding) 
Moore, William Alexander (Auckland) 
Moreham, Frank Joseph (Newcastle) 
Morpeth, Frederick Johnson 

(Manchester) 
Morris, David (West Riding) 
Munro, Hugh Anderson (Scottish) 
Murray, David John (Manchester) 
Murray, Robert Frederick (London) 
Myers, Gordon (South African) 
Mynett, Raymond John (Midlands) 
Naess, Erik (General Overseas-Norway) 
Ness, Robert Alexander (Auckland) 
Nisbet, Peter Samuel 

(Scottish-Eastern Branch) 
Norton, Douglas Kent (Midlandr) 
Oakley, Ernest (Newcastle) 
O'Connor, Eugene Daniel (Manchester) 
Orpwood, John Leonard (London) 
Oswitch, Stanley (General Overseas-USA) 
Pace, Graham (Midlands) 
Parry, Martin Gerald (London) 
Patrick, Alan Clive (Irish) 
Pemberton, Joseph James (London) 
Perry, Leonard C. (Bristol) 
Pessall, Robert George (Midlands) 
Piper, Norman William (Manchester) 
Poborca, Stefan (Midlands) 
Proudley, Philip Miles (London) 
Quorn, Peter James (South African) 
Rackham, John Michael (Newcastle) 
Rampley, Dennis Neil (London) 
Redman, Frank Benson (Manchester) 
Reeve, Frank Nicholson (South African) 
Robinson, Arthur Graham (Munchester) 
Robinson, Francis Derrik (Hull) 
Rothwell, Gerald William (London) 
Rout, Peter George (West Riding) 
Routley, Alan Francis (London) 
Scott, Neville (Manchester) 
Sharp, Peter Frank (Auckland) 
Sharpe, David (Hull) 
Sheikh, Saeed 

(General Overseas-Pakistan) 
Shirt, John Michael (West Riding) 
Shoham, Joseph 

(General Overseas-Israel) 
Silsby, Denys John (Midlands) 
Silvenvood, David (Manchester) 
Smith, David Dorman (Scottish) 
Smith, Harry Bertram (London) 
Soman, Chettiparambil 

(General Overseas-USA) 
Sowerby, Alan Hope (Auckland) 
Spargo, Robert (Auckland) 
Speding, George (London) 
Springett, Robert Arthur Edward 

(London) 
Sreeves, John Ernest (Midlands) 
Staples, Peter Graham (London) 
Stephenson, Robert Perry (Auckland) 
Stewart. Donald (Manchester) 
Stone, Francis Edward (Midlands) 
Stone, James Bryan (London) 
Stott, Raymond (Manchester) 
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Optional Professional Grade Triggs, Francis Cyril (London) Wooll, Frederick James (London) 
Successful candidates--contJd Troparevsky, Alejandro Zissell, Martin John (London) 

(General Overseas-Argentina) 
Stretton, Elizabeth (Manchester) Tye, Terence Thomas (Thames Valley) 
Stubbings, Alec Walter George (London) Unni, Madhavan T.  N. Licentiates 
Surinphong, Julian Suriya 

(General Overseas-Thailand) 
Suthers, Peter (Manchester) 
Sutton, Peter Michael (London) 
Talwalkar, Vinayak Sakharam 

(London) 
Tasker, Leonard 

(General Overseas-Iran) 
Taylor, Terence (Manchesler) 
Thomas, Anthony 

(General Oversem-Brazil) 
Thoms, Hugh Sydney (Manchestei 
Tillyer, Richard Brian (London) 
Topping, Georpe David (London) 
Trevitt, Edwin William (London) 

(General Oversem-Malaysia) 
Venus, Norman (South African) 
Walker, Peter (Thames Valley) 
Weineck, Terrence Graham 

(South African) 
Westbrook, Ernest Louis Edward 

(London) 
Whalley, James 

(General Overseas-Kenya) 
Wheatley, Kenneth Valentine (Irish) 
Whetstone, Peter John (London) 

r) White, Robert Arthur (Wellington) 
Williams, Adrian Arthur Owen (Londi 
Williams, Cyril (Manchester) 
Wood, George (London) 

Canterford, Barry Albert (London) 
Chambers, Anthony (London) 
Churchman, Anthony Edward (London) 
Cox, Garth Anthony (West Riding) 
Downham, Stephen Airey (Manchester) 
Elliott, Peter (London) 
Fernandes, Larry Raphael Francis Joseph 

(London) 
Hemmens, Anthony John (Bristol) 
Moss, Noel Sydney (London) 
Ohene-Kwadade, Kofi 

(General Overseas-Ghana) 
'") Sawyerr, Olatunji Pekun 

(General Overseas-Nigeria) 
Schierbaum, James Helmut (Midlands) 

Obituary 

James Miller - 
Mr James Miller died in Ninewells 
Hospital, Dundee, on Monday 22 Septem- 
ber, at the age of 66. 

Jimmy Miller was born in the Springburn 
district of Glasgow in the autumn of 1909. 
In 1923, at the age of fourteen, he started 
his career in the chemical industry when he 
joined Kirkpatrick & Lauder, a well-known 
firm of chemical merchants in Glasgow, as 
an office boy at a salary of £2 per month. 
He had just completed a two-year course 
of evening classes which, as he put it, were 
aimed at "making him commercial" when 
his company built a new laboratory and 
Jimmy was appointed their first chemist. 
He attended classes in chemistry and 
mathematics at what was then the Technical 
College-the precursor to Strathclyde Uni- 
versity-and his salaryshot tof6  per month. 

In 1931, at the age of nineteen, he started 
his active career as a technical sales rep- 
resentative. The company technique was to 
give the new man a list of contacts with 
whom nobody had ever done any business 
and set him loose, the theory being that if 
he stuck it out, without becoming utterly 
disillusioned, he must "have the makings". 
Cruel as this process now seems, it was 
Jimmy's own opinion that it was no worse 
than some of the pressure techniques used 
today. His own ability and personality told 
and he was eventually given a list of live 
accounts, along with another increase in 
salary. The going was particularly tough 
for him, for these were the Depression years 
of the 1930s, when it was not uncommon 
for queues of twelve to fourteen represen- 
tatives to be found waiting to see one buyer. 
By 1938, at the age of 28, he had been 
appointed a director of his company. 

With the beginning of the war in 1939, he 
volunteered for active service, and in spite 
of an old ankle injury was accepted. It was 
at this time also, that he married his first 
wife, Jean. He was called up to  the Royal 
Artillerv in 1940 and. having served for two 
years inthc ~ n t i - ~ i r c r a f t  ~ i g i m e n t ,  he was 
Invalided out in 1942. And so. it was back 
to industry. this time with a firm of chemical 

manufacturers in Manchester, where he was 
general manager throughout the remainder 
of the war. Although destined to  be 
managing director, he parted from the 
company on a matter of principle in 1945 
and then followed a period of serious 
illness, which prevented his setting up in 
business with a colleague who had resigned 
at the same time. When his health recovered. 
he returned to Scotland and, for a few years: 
acted as agent for the company which thls 
colleague had established. 

In 1951 he joined Vinyl Products Ltd 
and so began one of the happiest and most 
sat~sfying periods of his industrial life. 
Scotland and Northern Ireland were 
virtually virgin territory and, amongst other 
things, he experienced the thrill and 
challenge of building up an entirely new 
connection and of seeing business grow 
steadily. He was by now in his middle 
fifties and had been appointed area mana- 
ger. In 1965, his wife died after a prolonged 
and distressing illness. During this period, 
Jimmy had coped with a home, hospital 
visits and business, and though the estab- 
lishment of an area office, with an assistant 
and a typist, greatly eased matters, the 
strain of constant travelling turned his 
thoughts to  retirement. 

He remarried in 1967 and found great 
joy and quiet contentment with his second 
wife, Margaret. Retirement, however, still 
attracted him and in 1970 he took the final 
step. In the peculiarly Scottish sense, 
Jimmy Miller was "daft" about St. Andrews. 
He spent much of his spare time in this 
ancient university town, the centre of the 
world of golf, and that was where his 
retirement finally took him. He was happy 
there. He had had a full and active business 
l~re  and he embarked on his more leisure 
ycars "with the knowledge and satisfaction 
that since he had built up the territory from 
scratch, whatever happened in Scotland and 
Northern Ireland in the future, it would in 
some ways be a memorial to him". 

Jimmy's interests outside business were 
many; he had a deep love of music and not 
everyone knew that in his younger days 
his proficiency with the trumpet and cornet 
was such that he could well have played 
professionally had he wished. His main 
sports were swimming, golf and football, 
and when his active participation in the 

last of these had finished, he spent many 
happy hours supporting his beloved Third 
Lanark F C  at Cathkin. He continued his 
active participation in golf, with a little 
restriction, to the end. 

H e  was a devoted churchman throughout 
his life; brought up a congregationalist, he 
was an  elder for twenty-five years and was 
president of his local church. His other 
abiding interest was OCCA. He served for 
manv vears on the committee of the 
Scotiisfi Section and became the second 
Student Liaison Officer, where his friendly 
personality did a great deal to encourage 
the younger members. He was chairman 
of the Section from 1968 to  70 and was 
deeply involved in the organisation of the 
very successful symposium which was held 
in East Kilbride just afterwards. He served 
on Council for several years and his point 
of view, quietly put, as always, was in- 
variably received with respect. 

Jimmy Miller was the kind of person who 
gave real meaning to all the time-worn 
platitudes. He was a family man and the 
best of all possible friends, with a simple 
and disconcerting humility; courteous to a 
degree, even to those who little merited it. 
He had a wonderfully pawky sense of 
humour and a remarkable fund of reminis- 
cences to  go with it. He was a man of 
unquestionable principle and of utter 
integrity-his word was, indeed, his bond 
-no one could possibly imagine Jimmy 
reauirina. far less inventina. such a thina 
as a wrifien contract. It warinevitable thai; 
naturally and spontaneously, he should 
attract respect and friendship throughout 
his business and private life. 

He was surely the kind of person who had 
a personality and standards to  which we 
would all aspire, but which we so seldom 
achieve. He said of himself that, in most 
aspects of life, he was somewhere around 
the middle of the performance league. In 
this, at least, he was wrong. To all who 
knew him, Jimmy Miller came out at the 
top. 

To his widow, Margaret, and to  his 
fam~ly, the twrns Margaret and Cameron, 
we extend our deepest sympathy. 

A. McL. 
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News of Members 

Mr K. S. Rajan, an Ordinary Member 
attached to the General Overseas Section, 
has been promoted to Senlor Technolog~st 
in the Resin Department of Dow Chemical 
Europe SA. 

Dr S. H. Bell, OBE, attached to the 
London Section, a Fellow in the Profes- 
sional Grade and a Past-President of the 
Association has retired after 42 years' 
service wit6 the Paint Research Associa- 
tion. Dr Bell was appointed research 
chemist at the PRA in November 1933, 
he became Secretary in 1945 and has been 
Deputy Director since 1953. He was 
President of the Association from 1965 
to 1967 and was awarded the OBE In 
the 1974 New Year's Honours List. 

Dr Sydney Bell 

Mr M. K. Jones. an Ordinaw Member 
attached to the London ~eclion: has been 
appointed Secretary to the Paint Research 

Association, with effect from 1 October 
1975. Mr Jones joined the PRA in 1955 
after graduating in chemistry at Durham 
University, and he has been Assistant 
Secretary since 1974. 

Member's attention is dram to the 
Association's notices published on page 
474 of this issue, regarding the standard 
of competence for election to Ordinary 
Membership, 1976 Members' subscrip- 
tions and changes of address, and also the 
facility for Members to obtain bound 
copies of the 1975 volume of the 
Journol. 

Forthcoming Events 
Details are given of meetings in the United Kingdom up to the end of the month following publication. 

December Thursday 18 December Midlands Section and Trent Volley 
sCottish ~ ~ ~ ~ i ~ - f i ~ ~ ~ ~ ~  B ~ ~ ~ ~ I ~ ~  Branch: "Corrosion: the supplier's pro- 

Monday 1 December tiquities" by Mr R. Snowdon. Time and , " ~ ~ $ ~ ~  :rz$n $2~";: 
Hull Section: "Paint exports" b y  Mr L. H. venue to be announced. 
Silver, Silver Paint & Lacquer Group, to Timmins of British Rail, to be held at 
be held at the George Hotel, Land of Birmingham Chamber of Commerce and 
Green Ginger, Hull, at 6.30 p.m. January Industry, Harborne Road, Edgbaston 

B15 at 6.30 for 7.00 p.m. Dinner lecture. 
Monchester Section: "The highly flam- 
mable liquids regulations" by Mr D. V. Monday 5 January 
Offord HM Factory Inspectorate, to be Monday 19 January 
held Woodcourt Hotel, Brooklands HUN Section: "High solids, water reduci- 
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Association Notices 
Applications for membership 

I t  is felt that the members would like to  be 
reminded of the standard of competence 
for the election of candidates to  Ordinary 
Membership of the Association, as laid 
down by the Councll, when they are 
sponsoring candidates for election. The 
qualifications for the granting of Ordinary 
Membership at the present time are: 

1. A degree in a scientific subject or any 
generally accepted equivalent qualifica- 
tion; or an approved technological quali- 
fication in a subject covered by the Associa- 
tion. 

2. Or where there is adequate evidence 
of the technical competence of the 
candidate other than the obtaining of 
the qualifications mentioned above, the 
qualifying period of practice in the in- 
dustries covered by the Association shall 
be normally not less than seven years. 

Associate Membership is open to  those 
employed in the industries who do not 
qual~fy for Ordinary Membership. 

The Council has further resolved that 
Student Membership should be open 
without restriction to the age of 21 years 
and may be extended to 25 years of age, 
where candidates are following courses of 
technical study to the satisfaction of their 
employers or technical college lectures. 

business, and normally has reached the 
age of 60; he may apply for his name to 
be retained on the Register of Members 
at an annual subscription rate of £1.50 
and he will retain the same rights of mnem- 
bership as the class of membership 
to which he was attached upon retirement. 

Members wishing to avail themselves 
of this concession should write in 
confidence, to the Director & secretary 
at  the address shown on the front cover 
of this Journal, giving the relevant 
information under the four headings: 
(a) name, address and Section, (b)  date 
of election, (c) date of retirement, (d)  age. 

Change of address 

Members changing their address are 
urged to inform the Association's office 
immediately so as to  avoid any misdirec- 
tion of mail. This is particularly im- 
portant as far as the Journal is concerned. 

Will members please note that since 
membership of the Association is entirely 
on an individual basis, if notification 
of the change of an address for a 
company is sent to the Association's 
office this will not necessarily guarantee 
the change of address in the Association's 
records of the member concerned unless 
the name of the member is stated on the 
communication. 

Members wishing to avail themselves 
of this facility should send the parts, 
securely wrapped, direct to J. S. Wilson 
& Son Ltd, enclosing a remittance of 
£4.05 (including postage and packing) 
per volume. and ensuring that notes 
bearinn their names and addresses are 
encloscd with the parcels. It is particularly 
important that packets arc sufficiently 
wrapped to negate the possibility of damage 
in the post. 

1976 Members' subscriptions 

Members are reminded that 1976 Member- 
ship subscriptions to  the Association are 
payable on I January 1976. Forms were 
despatched to  all members in October or 
November, depending upon address. 

The Commissioners of Inland Revenue 
have approved of the Association for the 
purpose of the Income and Corporation 
Taxes Act Section 192, so that a Member 
subject to  United Kingdom income tax 
is entitled to  a deduction from the amount 
of his emoluments assessable to income tax 
under Schedule E for the whole of the 
annual subscription to the Association, 
provided the subscription is defrayed out 
of the emoluments of his office or employ- 
ment and that the interests covered by the 
objects of the Association are relevant to 
such office or employment. 

Retired members Binding of Journal 1976 library subscriptions 

Council also wishes it to  be known widely Members will be pleased to know that The Journal subscription rate to non- 
that in 1962 it introduced a reduced J. S. Wilson & Son, 14a Union Road, Members, including libraries, for 1976 
membership subscription rate for mem- Cambridge CBZ IHE, will undertake the will be £20.00 ($50) post free by surface 
bers who have retired from business. binding of back volumes of the Associa- mail, home and abroad. Individual copies 
This applies to a member who has tion's Journalsent in by individualMembers can be purchased for £2.00. Remittance 
completed 20 years as an Ordinary or at a cost of £4.05 (including postage and should be sent with order to the Associa- 
Associate Member and has retired from packing) per volume. tion's offices. 
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firomasol' H -the balanced C9 solvent 
with a vital CIO tail 

What counts with a product is what it actually 
does, and that's where ICl's 'Aromasol' H scores 
every way. 

It's the solvent that makes the paint you 
manufacture perform so well when it's being 
applied.That's because it's the C9 aromatic 
hydrocarbon solvent that evaporates out at a 
precisely calculated rate.. .thanks to its Cto tail 
which gives the paint a longer wet edge and 
allows just the right amount of after-flow to 
eliminate brush and spray marks. 

A separate advantage 
You've also got a very useful solvent in 

'Aromasol' H as far as the current fire regulations 
are concerned. Its own flashpoint is 1 17OF,well 
above the line.That means you can offer paints 
with a real advantage in handling and storage 
requirements. 

For further information,contact at any time: 
ICI Petrochemicals Division, 
Wilton, Middlesbrough,Cleveland,TSG 8JE 
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SITUATIONS VACANT 

PAINT CHEMIST 
Required to carry out research and 
development work. The company manu- 
factures heavy duty protective and also 
production line coatings. This new 
position is part of a planned expansion 
in a young vigorous company. Appll- 
cants should be of graduate standard 
preferably with some knowledge of 
paint technology. Attractive salary, 
pension scheme and working conditions. 
Apply in writing to: 

Technical Director, 
Mebon Limited, 
Blackwell Road, 
Huthwaite 
~utton-in-khfield, 
Notts. NG17 2RL. 

SITUATIONS VACANT EQUIPMENT WANTED 

Tefhllieian wanted well experienced and 
connected in indhrial paint stripper, 
paints and cleansing materials, to rep- 
resent new French company in United 
Kingdom. No capital required. 
Write to Box No. 416. 

larger required. 
Telephone Ron Plant at 

Rochdale 38251 
Kelly &John Plant Limited. 

OCCA-28-THE TARGET FOR 1976! 

CAR PARKING FACILITIES 
TECHNlCAL SERVICE MANAGER 

This is a new position in a medium 
sired rapidly expanding company. The 
company manufactures heavy duty 
protective and also production line 
coatings. The suitable person, will be 
fully conversant with the? coatlngs and 
all methods of appl~cat~on. A good 
knowledge of paint technology and 
experience of high . level customer 
contact is important. Attractive salary, 
comvanv car.  ensi ion scheme. Apply 1 in writing to: - I 

Huthwaite. 
Sutton-in-Ashfield, 
Notts. NG17 2RL. 

company wants a Teebnidnn 
on the manufacture of high 

grade chrome yellow pigments. I 
I Please apply in confidence to Box 

No. 415. I 
CharlesTennant & Co (London) Ltd 

require a 
TECHNICAL REPRESENTATIVE 
Due to further expansion we wish to 
appoint a Technical Representative to 
cover the sales of Pigments and Disper- 
sions essentially in the Midlands area. 
Age preferred 30-35. Salary negotiable 
and depending on age and experience. 
Company car provided, expenses and 
usual fringe benefits. 
Apply in confidence to: 
The Managing Director, 
69 Grosvenor Street, 
London WIX OBP 

There are adequate free car parking facilities available at 
Alexandra Palace. Visitors travelling by road will be able 
to consult the simplified diagram showing the approach 
roads from Central London and the MI motorway, which 
has appeared in the Journal and which will be reproduced 
in the Official Guide to the Exhibition. In addition, a map 
will be printed in the OffcialGuide showing an enlargement 
of the Alexandra Palace area and this is reproduced below. 

Further details on the Exhibition will be published in 
the Jour nal during the early months of 1976 and copies 
of the Official Guide and free season admission tickets 
will be sent to all members of the Association in 
February 1976. 
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in a different way, of course, so do the advertisers in this Journal,* for ... 
they know that it has an unrivalled A.B.C. circulation among the technical 
personnel in the paint, printing ink, and allied industries. 

I n  such a work of reference, which i s  constantly consulted, the adver- 
tisements are naturally widely read b y  the very persons t o  whom 
companies wish t o  appeal. 

Full information on advertising in this important medium, sample copies, 
rates cards, media data forms etc. can be obtained from: 

Journal of the Oil & Colour Chemists' Association 
P r i o r y  H o u s e ,  9 6 7  H a r r o w  R o a d ,  W e m b l e y ,  M i d d l e s e x  H A 0  2SF,  E n g l a n d  

Telephone 01-908 1086 Telex 922670 (OCCA Wernbley) 
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SYNTHETIC ESTERS 
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Phone: 051-207 0447 
MURRAY STREET, PAISLEY Phone: 041-889 3207 

Then try the Physlco-Chemlcat Measurements Unit at Hamell. 
Ii you don't know already. PCMU does Industrial analysis by post. 
It's a rapld, rellable and reasonably priced measurement service 
created expressly tor people who might appreciate having their 
problems solved by top grade scientists using up-to-date 
equipment. 
YOU can use PCMU as an alternative to or as an extension of your 
own iacillties. Use It on part problems or complete problems. Use 
i t  lor process or quality control. For problem solvlng or t rwb le  
shooting. For product development. For pure analysis. Or as a 
research tool. You can have expert Interpretation. You can also 
discuss your problems personally with people In  the Unlt. And 
thrOughPCMUyou'll al to haveaccessto Hamell'sother resources. 
PCMU Is for any industry. All the materials for labelling and 
packaging specimens are free. And everything it totally 
confidential. Many companles. large and small, already use thls 
high quality mail order method to solve their problems. If you 
want to know more, send this coupon. 

P 

) Please send me all I need to know about PCMU. 

I Name 

PCMU HARWELLDIDCOT OXFORDSHIRE OX11 ORE DlJOC ; j Tel. Ablngdon (0235) 41 41 Ext. 41 51 
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& 3 strategically 
placed depots 
will take good 
care of you 

Supplies are no problem, when you're a 
Samuel Banner customer. Just write or 
phone for fast and friendly service. 

Latest comprehensive product list with full 
specifications on request. 

practice 
Metchim's have been printers for 

over 100 years. 

Today, in the heart of 

Westminster, in the shadow of 

Big Ben, our modern automatic 

presses produce vast quantities 

of high-class printed matter, 

day and night, i n  our 

12,000 square feet factory. 

METGHIM & SON LTD 
GENERAL. COLOUR AND PERIODICAL PRINTERS 

8 S T O R E Y ' S  G A T E ,  
W E S T M I N S T E R ,  S . W . l  
Telephone: 01-839 2125 (4 lines) 



, a better knowledge of binders 
a first-rate choice for new pa~nts 

As regards your formula; please ask our Research Staff for advice. 

C 

F For the protcctiori arid dccoral~vn ot mcta'ls, RHODOPAS and RtiOVINAL RESINS 
For paints In Ihc scclvr ut bu~ l t l~ r ig  arid IJrc Iabr~catlorl, LMULSIONS RHOUOF'AS 

Adtirrss Tcl. 

I'd ilke to rccqivo n conll~ielo rloc~~~iiciilntinn. 

Return to . RhBne-qoulenc-l'oly~lli:r~!s, Service t1ubiici16, 
25, rlual Paul-Doumer - F - 02408 COURBEVOIE L. 32d5 -- -- - - -- -- - -  -- 
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