


HEYDONNONNY No. 18
Each fact that I discover

. Leaves another to uncover.
All the problems I resolve
New hypotheses involve.

THE

HEYDOLAC
covers ...

RANGE

SILICONE ALI(YDS,

SILICONE EPOXIES AND ESTERS,

ALKYDS for SURFACE COATINGS.

Our Laboratories are at Your Service

HAROLD HEYDON & CO. LTD.

AGENTS

UNIVERSAL
86 BOW RD., LONDON, E.3

TELEPHONE:

SYNTHETIC
co. LTD.

ADVANCE 4781
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acorns were good enough until corn was discovered
Eastern Proverb

And pigment particles of up to 65 microns were good enough until
GOLDEN VALLEY produced micronised and spun pigments of

2 to 3 microns. Even in a Single Roller, production can be speeded
up sixfold with no wear, no waste. Send for the following leaflets

and read about this time and cost-telescoping revolution in paint
manufacture.

Micronised Pigments in
Impeller Equipment

Spun Helio
Micronised Primer Oxides

Micronised Pigments in
Single Roller Mills

Spun Greens
Micronised Mikale

Micronised and Spun
Pigments

Spun Phthali-Chrome
Green etc., etc.

All the above leaflets show the impressive progress obtained by the use ofmicronised
pigments in modern paint manufacture. Further leaflets are in preparation.

advance with Golden Valley into the "corn age"

• VAU.!D I ~~~~~ VALLEY COLOURS LIMITED
WICK BRISTOL' ENGLAND

Telephone: ABSON 481
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MADE BY DEGUSSA. FRANKFURT AM MAIN •81
improves any paint
ma kes it work better
makes it sell better
Industrial and decorative paint,
branded paint for retail sale
every kind of paint-is better
for the addition of a little
Aerosil. Reformulation is not
necessary.
The possibilities of this chemic
ally pure silicic acid, with its
fantastically small particle size,
appeal to the imagination. It is
hard for a man who is enthusias
tic about paint to resist experi
menting with Aerosil.
We will send you a generous
quantity-free-just to play
around with. Furthermore, we
will co-operate with you as
closely as you wish-in the
strictest confidence-and we will
place the vast technical re
sources of the manufacturers at
your service.

Some of the things
Aerosil does for paint
Aerosil gives false body. It controls
consistency to the desired degree for
any painting process, without
harming the essential qualities of
paints or resins.
Aerosil gives stability, even to thixo
tropic alkyd paints. It stops running
and sagging, so that thicker coats
can be applied by brush. spray. or
dipping.
Aerosil gives better surface in matt
lacquers. Because the particles are
so fine, they form a smooth. non
porous surface which does not
deteriorate through prolonged
storage or surface treatment, such
as waxing. The matt effect obtained
with AerosH can give every grade
from velvety matt to fine satin
gloss.
Aerosil can improve colour quality.
It stops any tendency to pigment
agglomeration and ensures com
plete dispersion. When sedimenta
tion occurs, AerosH in the paint
makes redispersion easy with the
minimum of stirring.

BB
~[lJ

BUSH BEACH & SEGNER BAYLEY LTO
LONDON: MARLOW HOUSE. LLOYD'S AVENUE, LONDON, E.C.3. TELEPHONE: ROYAL 7077/9 & 3067/8

MANCHESTER: ST JAMES' HOUSE. BRAZENNOSE STREET. MANCHESTER 2.TELEPHONE: DEANSGATE 5134/8

LEICESTER: 167 CLARENDON PARK ROAD. LEICESTER. TELEPHONE: LEICESTER 73173
TA ~S1'
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In strong shades of yellowish red
this mono-azo pigment dyestuff

is durability itself. In pale shades,
it even compares with

the more costly arylamide reds.
SIGNAL RED. This is easily produced

with minor additions of
white and red iron oxide. Result-more
durability and less tendency to chalking

and loss of gloss than if the
usual matching pigments had been used.

Full information on request

IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SWI ENGLAND

iii

X2ll8



iv J.O.C.C.A.

The Vinamul N6800 range is available at different internal plasticiser contents*:
it can therefore be used for all types of top quality paints-from glazes to highly
pigmented finishes with pigment volume, concentrations up to 80%.

*Vinamu/s N68/0. N68/5 and N6825 contain /0%. /5% and 25% 2-ethylhexy/ acrylate respectively.

VINYL PRODUCTS LTD, CARSHALTON, SURREY. TEL.: WALLINGTON 9282

A memb~r or the R~ichhold Ch~micals Ltd. Group YP as
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P V.A. CO_POLYMERS
If you manufacture P.V.C.' .
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'th EStA"BEX 23~1 \
rt plasticiser WI tEPox.1dlsed Ve~.

_ sUnply replace pa .
The use of Estabex 2307 in partial replacement
ofplasticiser adds considerably to light resistance
of the co-polymer film. Greater heat stability
and consequently higher stoving temperatures
are conferred-resulting in improved adhesion
of films on metaL
Estabex 2307 adds all the advantages of a
stabiliser to those of a plasticiser.

NOVADEL LIMITED, ST. ANN'S CRESCENT, WANDSWORTH, S.W.18
G.D.219 TELEPHONE: VANdyke 7761/7
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durve)Js and greeasls i
P. J. Gay on "Peering Ahead"
R. F. Bowles on "Telescope on Inks"
David Roe on "Future of the Small

Paint Firm"
M. H. M. Arnold on "Chemicals for

Paint"
E. Sunderland on "Materials and

Men"
L. A. Sonsthagen on "Profit in

Milling?"
P. M. Fisk on "Education"
F. M. Smith on "Organic Pigments"
G. Swann on "Synthetic Resins"
C. Bondy on "Synthetic Resin Dis

persions"
G. Phillips on "Testing Paint Films"
J. H. Greaves on "Drying Oils &

Derivatives"
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I PLANT, etc. I
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~ Mlns .. more than 19 kinds =
8 •
~ Mixers .. 16 =
~ Filters. .. 5.. =
8 •
8 Filling •
~ Machines 8.. =I!l tt •

8 P 6.8 umps.. .. •
8 •
8 Drums 14 •
8 •
~ Tins .. 10.. =
8 •
8 •
8 All will be in •8 •
~ "Fisk's Paint Year Book =
~.. d A Z B • Guide" ••L:.I an • uyers
8 •
8 •
8 58 Collece Road. Harrow, Mdx. HARrow 3578 •
8 •••••••••••••••••••••••••••••
BALL
MILLS
Pascali ball mills are
made in various types
and sizes for rolling
ceramic, metal, glass
or rubber containers,
I pint to 5 gallons. The
mill illustrated is a new
model which was
designed to carry large
porcelain pots such as
the 3, 4 or 5 gallon
nominal sizes.

The mill is arranged in two tiers
with two pairs of 2!H diameter hard
rubber covered rolls to each tier.
The pairs of rolls are coupled together
in special centre bearings. Drive by
two I h.p. geared motors, one to
each tier, through heavy duty roller
chain driving both rolls.

Write or telephone Crowley 25/66 for List 8M3406

J.O.C.C.A.

.

!
t
i
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All will be in .. Fisk's Paint Year Book :;s:
and A-Z Buyers' Guide", 58 College Road. t:
Harrow, Middlesex. HARrow 3578 :;s:

. ~

THE PASCALL ENGINEERING CO. LTD· GATWICK ROAD· CRAWLEY· SUSSEX
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NORSK SPRlENGSTOFINDUSTRI A/S
Box 779, Oslo, Norway.
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AH! ENGLISH CHINA CLAYS

they're good paint filters

English china clays for the paint and colour industry have all
the desirable properties of paint extenders or fillers-fine
particle size, easy dispersability, good rheological properties and
anti-settling powers.

Careful laboratory research and continuous control during production
ensure that each individual clay is 'tailored' to meet the specific
requirements of the most exacting paint and colour manufacturer.

Write for samples, prices and
technical literature to:-

ENGLISH CLAYS, LOVERING, POCHIN & CO. LTD ~
ST. AUSTELL CORNWALL •

Branches: London, Edinburgh, Manchester, Leominster, Newcastle (Staffs.), Paris, Brussels and New York

TSH.SC/I
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Eliminate fire hazard! ...with MELAQUA* 600
The fonnulating and stoving of enamels used to be dangerous because of the

ever-present fire hazard. This need no longer"be the case, for MELAQUA* Resin

600 is a solution in water of a heat-convertible resin system. It requires only

pigment and water to make it a ready-to-spray enamel. Exceptionally good

flow and levelling, with no danger of the unwanted 'orange peel' effect, are

other benefits of MELAQUA*. MELAQUA* is an excellent union of acrylic

polymer and melamine resin, thus making an ideal vehicle for industrial coat

ings, both for top coat and primers. Cyanamid will be glad to give you more

detailR on request. Write to:
·(Trade Hark)

CYANAMID OF SREAT BRITAIN LIMITED GENERAL CHElIfICALS DIVISION. BUSH HOUSE. LONDON WC2
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There are Braby Drums
for every purpose--oil"
insect ic ides, liq u i:d
chemicals, greases and
powders.
Braby Drums are obtain
able in many sizes, types
and weights and in a varie
ty of finishes, both exterior
and interior. Painted, gal
vanized, shot-blasted and
lacquered finishes can be
supplied and the exteriors
of certain drums can be
decorated to customers'
designs.

Write for details to

FREDERICK ~ &: CO LTD

L I V E R P 00 L Havelock Works. Aintree.
Liverpoo! 10
Telephone: Aintree 1721

HEAD OFFICE: Braby House. Smithfield Street.
London. E.C.I
Telephone: Central 2388

CRAYFORD GLASGOW BRISTOL
BELFAST PLYMOUTH

MEMBER OF BRABY OF
BRITAIN GROUP

~ ~.

;1 I ..
f' tl/...... - l1'1,

AP 19'
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* .. DIMAC " is the registered trade mark of Victor Wolf Limited
* " DEDlCO" is the registered trade mark of Victor Wolf Limited

""OLF

A

LIGHT COLOURED, HIGH
CONJUGATED PRODUCT
OF LOW HYDROXYL
VALUE

For

PRODUCING QUICK-DRY
ING, NON-YELLOWING
ALKYDS AND
EPOXY RESIN ESTERS

VICTOR
VICTORIA WORKS,
Telephone: East 1082/3

For

QUICKER PROCESSING

OF HIGH QUALITY
ALKYDS

And

POLYAMIDES

POLYESTERS
POLYURETHANES

LIMITED
CLAYTON, MANCHESTER II

Telegrams: Glycerine, Manchester"
"cents in the principal countries of the world.
London Sales Office: 130/132 Cromwell Road, S.W.7
Telerroms: "Fotocids", london, S.W.7.

Telephone: FREmontle 3383
Cobles: "Fotocids", london
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PAINT TECHNOLOGY MANUALS

(Ed
' . C'h·.r C. J. A. Taylor, M.SC., A.R.I.C.)Itors-m- Ie):

S. Marks, M.SC.(TECH.), F.R.I.C.

PART ONE

Non-convertible
Coatings

Collator: J. B. G. Lewin, B.SC., F.R.I.C.

Just Published!
PUBLISHED ON BEHALF OF

OIL & COLOUR CHEMISTS' ASSOCIATION
by CHAPMAN & HALL

All orders to be addressed to Chapman & Hall Ltd., 37 Essex St., London, W.C.2

lM.!OO@@@ HYDROCARBON RESINS
SPECIFICATIONS:

PANAREZ :1-210

PANAREZ 6-210

COLOUR GARDNER
SOFTENING POINT 
IODINE NO. WIJS. MIN.
SAP. NO. MAX.
ACID NO. MAX. •
NON-VOLATILE WT. %.

COLOUR GARDNER
SOFTENING POINT 
IODINE NO. WIJS. MIN.
SAP. NO. MAX.
ACID NO. MAX. • 
NON·VOLATILE WT. %.

. II
• 200jUO°F

195
· I
• I
100

- 13
- 210j225°F

140
• I
· I
100

Both grades available for flromflt desflatch from U.K. stock.

Prices, sam flies, technical brochure, and details of comflrehenslve range available from:

R. Y#. GREEFF & COMPANY LTD.
31/45 GRESHAM STREET, LONDON, E.C.2. Telephone: MONARCH 1066 (IS lines)

Telegrams: GREEFF, CENT, LONDON
TELEX 22698

and at THE ROYAL EXCHANGE, MANCHESTER. 2
7 SWAN BUILDINGS. 113 EDMUND ST., BIRMINGHAM
147 BATH STREET, GLASGOW. Co2

Telephone : Blackfriar. 9W7
- Te'ephone: Cenlro' 394 I
- Telephone: Central 2564



gments for letterpress inks Geigy
Although considerable skill is
required to make printing inks for all
types and speeds of letterpress
printing, there is latitude enough In
formulation to enable practically all
organic pigments to be used
satisfactorily. Nevertheless improved
texture of pigment powders gives
qUicker dispersion, and other
improvements give better flow
properties. Apart from these, the

main need is for a selection of
pigments with maximum brilliance
of shade and a choice of price and
properties for various applications.
Geigy offer such a range: it Is
illustrated In pattern book No. 517:
Irgalite Pigments for Printing Inks
which is available to all ink makers.

The Geigy Company Limited
Manchester
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ROBERT BOYLE

PHYSICIST

PHILOSOPHER

CHEMIS T

The Technical Supplement is published
monthly in the' 'Paint, Oil & Colour Journal",
8 3-86 Farringdon Street, London, E.C.4.
Subscription (including Year Book) post free
One Year £2 lOS. od. Three Years £6 os. ad.

Today's

chemist

finds food

for thouaht

in Paint, Oil

and Colour

Technical

Supplement
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look to

People
looking for the
right resin ...

NEW!

WRESINOL 502
A high viscosity, non-yellow
ing vinyl modified alkyd resin.
Suitable for both undercoats
and topcoats.

RESINOUS CHEMICALS LIMITED· 8LAYDON. Co. DURHAM

Phone. 81_.don 347/_

SPECIALISTS IN RESINS, PIGMENTS AND PLASTICS

_ellS ~
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The thicker the coating - the better the protection

GllVINOFLEX MP 400

gi ....es full bodied points of low viscosity

which even with light spraying ensure on

adequate protective coating.

Points based on VINOFLEX MP ~OO

form on excellent shield against carro·

sian; they ore resistont to water and

chemicals and easily applied by

spraying e ...en in high concentrations. -
ludwigshofen am Rhein

Distributors in th. United Kingdom: Alli.d Colloid a Limited. Cleckheoton Road, low Moor, Bradford, Yorkshire· Tel.: Bradford 78311



Sole Selling Agents:
JAMES BEADEL. CO. LTD. BECKACITE HOUSE, EDWARD LANE, LIVERPOOL 24

London Office: 110 Cannon Street E.CA
Members of the Reichhold Chemical. Ltd. Group of Companies

June xvii

INTERESTED IN

POLYESTER RESINS
FOR

SURFACE COATINGS?

• They are BRITISH and backed by on the spot Technical service
• They are unequalled in quality and give consistently satisfactory results
• They are produced under ideal manufacturing conditions and conform

strictly to specification
• They incorporate. where required. Patented additives resulting in unsurpassed

technical qualities of great importance to industrial finishing operations

8ECKOLfSTER RESINS ARE MANUFACTURED 8Y ...
BECK KOLLER. CO (England) LTD. SPEKE • LIVERPOOL 24 Tel: HUNts Cross 1214 ~

Associate Works: Reichhold Chemicals Tnc. Detroit. U.S.A.
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Children at play take many a rough
and tumble - and so do their playthings!

Bicycles, especially, are always coming
in for hard knocks and need maximum

protection. This is provided for these beautifully
finished machines by the makers, The Trustee

Manufacturing Co. Ltd., who apply a harder,
glossier, more durable surface finish

formulated by using Beetle Melamine Resin.

Beetle Coating Resins

B. I. P. C HEM I CAL S LIM IT ED Oldbury' Birmingham' Tel: Broadwell 2061 . Telex33·347

Sole Agents in the U.K. BARTER TRADING CORPORATION LTD· 69 Grosvenor Street· London W1 . HYDe Park 5451
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• • • FINISH BEST

~.\cque

Formulations based on ester
solvents ensure even drying
and freedom from "blushing",
high gloss. and better ad
hesion. The flnish depends on
how you start.

START
BETTER •••

With the ester sol
vents, butyl acetate and
ethyl acetate, you get
excellent solvent power,
favourable dilution
ratios and flexibility of
formulation at no extra
cost. Continued supplies
of uniform quality sol
vents are assured.

You

with mmomm Solvents
from C.S.R. CHEMICALS PTY. LTD., Sydney, N.S.W., and throughout Australia.
New Zealand Agents: Buckley and Young Ltd.

..~

CSR23b \
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announcing

quick drying,
good brushability
with
high build
using

xxi

Send today for full information to:

STYRENE CO-POLYMERS LIMITED

Sale· Cheshire Tel: Sale 8256
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WINKWORTH
the buy-word for

MIXERS

You will do far better if
you contact Winkworth
for your Mixer needs

Sales Office:

65 High Street, Staines,
Middlesex

Telephon. : 55951

J.O.C.C.A.

Laboratory or Production sizes, here
is exceptional value and quality
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SOlVfSSO -the name behind more and more fine finishes..\\
,",\\;

";E'"HET OF SUCCESS. \\Ihat do so many manufacturers find in Solvesso,

to make them choose this soh"cnt for surfacc coatings? High aromatics for

periect, high-gloss finish; consistent quality; mild odour;

t'wdlent colour stability; all these and more. You'll find that Soh"esso 100

and Solvesso 130, two Esso aromatic soh"cnts, contribute much

to\\ ards a perfect finish. For the full story, contact:

C};nllicals Di6sioll, l~'sso Pelro/eulll COIII/>all.\". l,illlil,'d. 50 S,mlloll Slreel, LOlldoll, UtI.

Tl'!: Hyde P"r/( iUJO.

ESSO MEANS BUSINESS IN CHEMICALS
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TURNING THE SCALE

.--Ira/dirt! i.( a ,.~gis,ered trade name

b'·'\\:t,J ~""-_"""".~-,,;-,"

.
epoxy reszns

. (

u

Araldite

The electrical water treatment pipe units, made
by Aquastat Ltd and used to prevent scale, have
their interior surfaces coated with Araldite. This
epoxy coating resin is an excellent electrical
insulator; it adheres strongly to the metal, is
entirely impervious to water over very long
periods, and is unaffected by chemicals found
in all waters normally in use; it is also highly
resistant to abrasion and scouring ilction.
Aquastat Ltd have tested many forms of coating
for their pipe units. Araldite, which has been
used for the last five years, has proved the most
effective and the most economical.

Araldite epoxy resins are used -

_ for casting high grade solid electrical insulation

_ for impregnating. potting or sealing electrical

windings and components

_ for producing glass fibre laminates

_ for producing patterns. models. jigs and tools

_ as fillers for sheet metal work

as protective coatings for metal, wood and

ceramic surfaces

elBA (A.R.L.) LIMITED Duxford, Cambridge. Telephone: Sawston 2121
AP589a

May we welcome you to Stand No. CC 435 at the
International Plastics Exhibition, Olympia, London.
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Vandike 4010, British Oxygen's vinyl acetate acrylate copoly

mer, has surprised even its inventors. The superior proper

ties we saw in it are being amply confirmed. These are

adhesion, film toughness, weathering durability, together

with the good tinting characteristics of the entire Vandike

range. If you do not use it already, ask us for a sample. Test

our Vandike 4010 today and satisfy yourself that we mean

what we say.

~ BRITISH OXYGEN
(I@:l CHEMICALS LIMITED

BRIDGEWATER HOUSE, ST. JAMES'S, LONDON. S.W.\.

xxv
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dieldrin

makes
paints and lacquers

deadly to insects.
Dieldrin opens up many new possibilities for effective,
persistent control of insect pests. It is ideal for formulating
insecticidal paints and lacquers which can remain effective
for up to three years. The dieldrin 'blooms' on the surface of
the coating in the form of microscopic crystals, constantly
replenished from the body of the product.

Surface coatings incorporating dieldrin are now in wide
spread use, especially in ships, hospitals, catering and other
establishments where frequent control measures are incon
venient. Dieldrin is odourless, very economical and has a
wider range of control. It is readily soluble in aromatic
hydrocarbon solvents.

For ji/rtller details write to:

SHELL CHEMICAL COMPANY LIMITED

.-.---
1',,-

J.a.c.e.A..

" '\.-.~..

:. ------- "
-\ - '"

Regiol/aIOjJi<:l's:
Villiers '-Iollse. 41-47 Strand. London, W.C.2 'I'd: 'I'r,!/iJlgal' 1277. LONDON

Glo,.:,',ter Iiollse, 65 Smallhrook. Ring\\ay. Birmingham. 5. "'el: MitiialUIliXI '- BIRMINGHAM

144-146 Deansgate. Man'hesler. J . .,.d: Dml/sga/t' 14//. MANCH~STER

R,'~al London HOllse. 4M-54 West Nile Street, Glasgow. c.1. Tl'!: City 339/, GLASGOW

16-20 Rosemary Street. Belfast. Northern Ireland . .,.d: Bdj(l.I't16U94. BELFAST

.:.1-.'4 W,stmoreland Street, Dublin, Republi, of Ireland. Tel: Dublil/ 71//4. DUBLIN

Shell Chemicals II
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*
ergitol surface active agents

Major requirements for surface active agents in emulsion paint manufacture

can be met from the range of Tergitol nonionic and anionic agents. Both

types are important in emulsion polymerisation and for dispersing the

pigments and additives used in formulating the finished paint. The wide

spread of surface active properties available in the nonionic series meets

the requirements of all emulsion systems. Let us know your

I ;nticular requirements and we will send you further

dEtails or our representative will be pleased to call on you.

.x- The terms TERGITOL and UNION CARBIDE are trade marks of UNION CARBIDE CORPORATION

UNION CARBIDE LIMITED • CHEMICALS DIVISION . 8 GRAFTON STREET· LONDON WI MAYFAIR 8100
<.Rc'c6'.
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WALKER

PARAFORMALDEHVDE 97%

J.O.C.C.A.

A conCentrated SOl,Jl'ce of Formaldehyde ,,., ,il"\f"

powder form. Write for samples of this proo .... ct

and p.,..tormaldehyd. 57/.. (low pOIVPT'l~")

THE: WALKER CHEMICAL COMPANY LIMITED ROSE HILL BOLTON LANCS TEL.: BOLton 23264

'1'10



June xxix

. ;".:, ..«

:~

..:.•.....:::::)~~~:~::.:::

WET Lovers may be so engrossed as not to notice whether paint on park
benches is wet or dry. But the world notices. Just as it notices mixing
without knowing why a particular colour, say, is a triumph in the paint
manufacturing art.
In a surprising number of cases that art has been assisted by Steel-Shaw
equipment.
The Steel-Shaw range covers every aspect of mixing, grinding and dis
persion-~ndother fields as well. Why not write or telephone for full
details?

STEELE & COWLISHAW LIMITED
Cooper Street· Hanley· Stoke-an-Trent· Telephone: Stoke-an-Trent 23333 ( slines)
Telegrams: "Steelshaw", Telex 3630 A Member of the Baker Perkins Group



TIOXIDE
for brilliant whites, beautiful tints,
colour retention and maximum opacity.
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TRANSACTIONS AND COMMUNICATIONS

Climatic Effects on the Rusting of Painted Steel
By J. R. RISCHBIETH and K. R. BUSSELL

A.ustralian Defence Scientific Service, Defence Standards Laboratories, Department of Supply,
MaribYl'l1ong. Victoria, Australia

Summary
The effect of climate in differcnt parts of Australia and at Momotc, Admiralty ]slands, on
thc ratc at which primed steel rusts has bccn studied by cxposing sets of painted pancls in
eight localities for up to thirty-eight months. The exposure sites included temperate marine,
temperate semi-industrial, temperate rural, hot dry, tropical rural and equatorial oceanic
climates. In general, the severity of a site increases with increasing total rainfall, but there
are indications that the frequency of wetting and the duration of wetness are important
factors. The effect of a top-coat in reducing thc rate of development of rusting increases
with the sevcrity of the exposure site and is also more marked with decreasing effectiveness
of the primer itself.

INTRODUCTION

Earlier work 1 by the authors showed that the climatic conditions in various
parts of Australia have an important effect on both the appearance and integrity
of exposed paint films. It was found that chalking and erosion were more
pronounced where the rainfall is high, and that temperate marine, and hot
dry continental interior climates cause the least degradation, and tropical
and equatorial the greatest. A related aspect of importance is the effect of climate
on the rate at which steel protected by paint will rust. A series of metal primers
selected for their known differences in efficiency were applied to mild steel
panels and exposed at eight exposure sites to all the elements other than direct
sunlight for up to thirty-eight months. Other sets of panels on which primers
were covered with top-coats were fully exposed to the weather. As much
meteorological data as practicable were collected with a view to relating these
to the observed rates of rusting.

EXPERIMENTAL
Exposure Sites

The locations of the exposure sites described below are shown in Fig. I, and
average meteorological data for the areas are given in Appendix A.

Maribyrnong, Victoria-The site is in a semi-industrial suburb of Melbourne,
in the temperate coastal zone, having a relatively uniform rainfall throughout
the year.

351
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o MOMOTE

o FINSBURY
(;)

POINT ~OURNE
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FIa. 1. LOCATION OF EXPOSURE SITES IN AUSTRALIA

Point Cook, Victoria-A rural marine area on Port Phillip Bay, approximately
15 miles from Melbourne, in the temperate coastal zone. The area has a
rainfall similar to that at Maribyrnong. The site was on a pier about two
hundred yards from the shore and six to eight feet above normal tide level.

Cape Schanck, Victoria-A rural marine area at the entrance to Westernport
Bay, in the temperate coastal zone. The site is approximately two hundred
feet above sea-level and one hundred and fifty yards inland. There is a
relatively uniform rainfall during the year.

Finsbury, South Australia-The site is in a semi-industrial suburb of Adelaide,
approximately three miles from the sea in the temperate coastal zone.
Maximum rainfall is in winter with a relatively dry summer.

Woomera, South Australia-A hot rural area in the dry continental interior
zone. The rainfall is low and spasmodic.

St. Marys, New South Wales-The site is in a rural outer suburb approximately
thirty miles from Sydney, in the temperate coastal zone. Average rainfall is
lower than that of Sydney, and is higher in summer than in winter, but falls
are spread over the whole year.
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Cairns, Queensland-The site is at Gordonvale, a rural area twelve miles from
Cairns in the sub-equatorial coastal zone, subject to very heavy summer and
autumn rainfall and relatively light winter rainfall.

Momote, Admiralty 1slands-The site is on Los Negros Island, 2° south of
the equator, and has an oceanic climate not subject to severe monsoonal
effects. The racks are three hundred. yards from the sea and the area has
heavy rainfall spread uniformly throughout the year.

Paints
Sixteen primers giving a range of performance from poor to good, as judged

by preliminary laboratory corrosion tests, were selected.

~umber_1 Primer description

I. Red lead/iron oxide, oil base, complying with Specification SAA/lnt. 3A.

2. Red lead/zinc chrome, alkyd base, complying with U.S. Specification Buship.,
Formula 116.

3. Red oxide/zinc chrome, alkyd base, complying with U.S. Federal Specification
TT-P-636.

4. Pretreatment primer, complying with U.S. Specification MIL-P-15328.

5. Zinc chrome, alkyd base, submitted to comply with Specification R.A.A.F.2K 7.

6. Zinc dust/zinc oxide, oil base, complying with U.S. Federal Specification
TT-P-64I.

7. Zinc chrome/zinc oxide, alkyd base, complying with U.S. Specification
JAN-P-735.

8. Red lead, alkyd base, complying with Specification SAA/lnt. 5A.

9. Red lead/lead chrome/iron oxide, alkyd base, submitted to comply with
Specification SAA/lnt. 5A.

10. Lead chrome/iron oxide, synthetic base, submitted to comply with Spccification
SAA/lnt. 5A.

II. Zinc chrome/zinc oxide, alkyd base.

12. Red oxide/zinc chrome, synthcti-:: base, submitted to comply with Specification
SAA/lnt. 5A.

13. Red oxide/white lead, oil base, British Admiralty formulation.

14. Pretreatment primer, similar to U.S. Specification MIL-P-15328.

15. Zinc chrome. vinyl base, complying with U.S. Specification MIL-P-15930.

16. Zinc chrome/lead chrome, alkyd base, submitted to comply with Specification
SAA/lnt. 5A.
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Two oil base finishing paints, one pigmented with white lead and the other
with rutile and anatase titania, both formulated to exhibit only fair durability,
were prepared. Further information on all the paints is given in Appendix B.

Test Panels
The test panels were of satin-finish cold rolled mild steel, 12 in. x 6 in. x

18 B.G. They were degreased and roughened with No. 0 emery paper prior
to painting, and the backs suitably protected.

Application of Paints
The paints were applied uniformly at pre-determined film thicknesses by

either brushing or spraying, as appropriate. Primers 4, 5, and 14 were applied
at 0.36-0.44 mil dry film; all other paints were applied at 0.9-1.1 mil dry film.
Half the total number of panels were primed only; the remaining panels were
primed and, after a suitable indoor drying period, were coated wit h one coat of
the finishing paints. Each finish was applied to half of the panel, divided vertically.

Exposure
Sets of primed panels were exposed in shaded positions at 30° to the vertical

facing South at all sites except Maribyrnong and Point Cook. The nature of the
rack construction necessitated vertical exposure facing South at Maribyrnong
and exposure at 85° to the vertical facing North at Point Cook, both in shaded
positions. In order to enable progressive rusting ratings to be cross-checked
in the one laboratory replica panels were exposed at some of the sites, and
periodically one panel from each set was returned to Defence Standards
Laboratories, Maribyrnong, for evaluation. The exposure was continued for
thirty-eight months at all sites except Cape Schanck and Point Cook; exposure
at these sites was terminated at twelve and six months respectively because of the
rapid rate of deterioration.

The primers were exposed without top-coats so as to obtain comparative
results in a reasonably short time, but it was felt that the results might be
unrealistic with some types of primers, e.g. those containing zinc chrorr:e, due
to excessive leaching of soluble pigments in the absence of a protective top
coat. This aspect was examined by exposing sets of primed panels coated with
the two finishing paints mentioned earlier; they were fully exposed to the
weather at the various sites. The finishing paints were formulated to provide a
degree of protection against leaching and actinic degradation of the primers
but, in order not to prolong unduly the exposure period, they were not made
v~ry durable. These sets of primed and finished panels were exposed facing
North at 45° at all sites except Point Cook and Momote where they were
vertical and at 80° to the vertical respectively. They were exposed for thirty
eight months except at Cape Schanck and Point Cook where the periods were
twenty-four and twelve months respectively. As with the primers, panels were
withdrawn from replica sets and returned to Defence Standards Laboratories,
Maribyrnong periodically. A total of five hundred and seventy-six panels were
exposed at the sites commencing in the period August-October, 1955.

Inspection and Ratings
The panels were rated periodically for visible rusting by the method2 given

in D.S.L. Circular 10. Briefly, each panel is rated on a numerical scale from
10 to 0 against photographic reference standards identical with those of the
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American Society of Testing Materials. A rating of 10 denotes no failure and 0
complete failure for the particular property concerned.

RESULTS AND DISCUSSION

The natives of Momote showed a predilection for the brightly coloured
primed panels; some of these were lost and the period of exposure of others is
uncertain. No results on the primed panels at this site have, therefore, been
included. The average rusting ratings for the primers over the whole of the
exposure period at all sites except Momote are shown in Appendix C, which
also gives the average ratings for the primers coated with the white lead and
titania paints respectively.
Relative Severity of Sites

The results obtained on the sixteen primers at each exposure site have been
averaged and are shown in Fig. 2 for the primers alone, and in Figs. 3 and 4 for the
primers coated with the white lead and titania paints respectively. They have
been examined both from the view-point of the length of time required for the
rusting rating to drop to 7, at which stage the protective value is considered
to have seriously diminished, and also from the extent of rusting at the time of
withdrawal. The first aspect is of importance when maximum protection and
maintenance of appearance is desired and the second is relevant when regular
maintenance cannot be effected. Statistical methods have been used to establish
whether differences between sites are significant. The relative severity of the
sites from each of these aspects is shown in Table 1. The relative orders of severity
of the sites are much the same for the primed panels and both sets of primed
and finished panels.

TABLE J. RELATIVE SEVERITY OF SITES

Period in- months to drop to rating of 7 Based on rusting at time of withdrawal

With
Area Primed white With Primed only With With

only lead titania white lead titania

Least Severe Least Severe

Woomera >38 >38 >38 Woomera Woomera Woomera

Finsbury 30 33 26 Finsbury Finsbury } St. Marys

St. Marys 20 24 23 St. Marys } Maribyrnong Finsbury }

Maribyrnong 7 21 11 Maribyrnong St. Marys Maribyrnong

Cairns 7 16 II Cairns } Momote
Cairns

Momote - 13 12 Momote Cairns

Cape Schanck 4 12 8 Cape Schanck Cape Schanck Cape Schanck

Most Severe Most Severe

Point Cook 2 9 6 Point Cook Point Cook Point Cook

Considered overall, the sites are in the following order of severity, from least
severe to most severe: Woomera, Finsbury, St. Marys, Maribyrnong, Cairns
and Momote, Cape Schanck, Point Cook.
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The Effect of Climate on Severity
The rainfall in a locality would be expected to have an important bearing upon

the rate at which painted steel rusts and in Appendix A is shown the rainfall
at the various sites during the exposure periods. The frequency of wetting and
duration of wetness, however, are probably also important. The incidence of
rain, dew and frost will determine the former, and in Appendix A are shown
the actual number of wet days during the exposure periods, i.e. days in which a
dew or frost occurred or more than one point of rain was registered. The
duration of wetness will be dependent upon the frequency of wetting, but it
will also be influenced by temperature, relative humidity, hours of sunshine, and
wind. The evaporation rates at the various sites are probably the best comparative
indication of the rates at which wet panels will dry off. The average evaporation
rates over the periods of exposure are given in Appendix A for those sites for
which recordings were available. Although this meteorological data does not
give the full picture it is interesting to discuss the observed order of severity
of the sites in relation to them.

Woomera, the driest site, is the least severe, as expected. Finsbury is next
and, apart from the marine site of Point Cook, had the second lowest rainfall.
Finsbury is less severe than Maribyrnong, which had only slightly more rainfall
over the period of exposure although it also had fewer wet days. The evaporation
rate at Finsbury is relatively high and that at Maribyrnong is low. It is reasonable
to conclude that panels were wet for a longer period at the latter site and that
this is the main reason for its greater severity. The rainfall at Maribyrnong
during the first year of exposure was much above average and the evaporation
rate was below average whereas in the third year rainfall was below average
and the evaporation rate was higher; this appears to account for the relatively
rapid initial development of rusting and the reduced rate subsequently. The
rainfall at St. Marys was abnormally high in the first year although it was much
below average in the following two years. This site is less severe than
Maribyrnong due probably to the fact that it has fewer wet days and a higher
evaporation rate.

Cairns and Momote are more severe than the sites discussed above owing to
high rainfall and a high proportion of wet days, high relative humidity may also
play a part. These factors evidently outweigh the effect of an appreciable
evaporation rate. Momote might be expected to be more severe than Cairns
since it is close to the sea and has a higher rainfall and a greater number of wet
days. It rains heavily on two out of three days at Momote so that the effect of
salt would probably be negligible. Its similarity to Cairns suggests that wetness
beyond a certain degree has little further effect.

The marine sites of Cape Schanck and Point Cook were the most severe.
At Point Cook the test panels were just above the water and, in fact, were
sometimes submerged by high seas whereas at Cape Schanck they were on high
cliffs so that the relative order of severity of these two sites is not unexpected.

Performance ofPrimers
The results obtained over the whole of the exposure period show that the

order of merit of the primers, with or without finishing coats, in affording
protection to the steel appears to be independent of the exposure site. The
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A study of primer formulation in relation to performance was not the object
of the investigation, but several points of interest emerge. Earlier workers have
reported big differences in the relative merits of different types of media
depending upon whether the primers made from them are applied to clean or
rusted steel, oil base being generally superior to synthetic base on the latter.
In considering the results given in Table II it should be remembered that the
primers were applied to clean steel. The oil base primers fall into Groups 2 and 3,
inferior to some alkyd resin based primers and superior to others. Primers
containing zinc chromate have given varying performances and there is no
relationship between their order of merit and their zinc chromate content.
There was a big difference in the performance of the two pretreatment primers
which, with the proprietary zinc chromate/alkyd base primer were applied at
similar, but lower, film thicknesses than other primers.

Effect ofFinishing Paints
The order of merit of primers with finishing coats is similar to that of the

primers alone. Three primers containing zinc chrome showed considerable
improvement in performance when top-coated, but others containing zinc
chrome showed no change in their relative order of merit. Comparison of Figs.
3 and 4 with Fig. 2 and an examination of Table I shows that, in general, the
application of a finish markedly reduces the rate of development of rusting
at severe sites and that this effect becomes less as the severity of the site
diminishes. With the white lead finish at Point Cook, therefore, the average
period required for the rusting rating to drop to 7 was four and a half times that
of the primers alone, but at Finsbury it was only slightly greater.

Comparison of the primed with the corresponding primed and finished panels
shows that there is little difference between the two sets with those primers
that, in themselves, afford good protection. In general, as the effectiveness of the
primer diminishes, the improvement in rust resistance due to the finish increases.
These effects were, in general, more pronounced with the white lead paint than
with the less durable anatase/rutile titania paint.

CONCLUSIONS

The exposure sites examined are in the following increasing order of severity:
Woomera, Finsbury, St. Marys, Maribyrnong, Cairns and Momote, Cape
Schanck, Point Cook. In general the severity of a site increases with increasing
total rainfall, but it is felt that the frequency of wetting and the duration of
wetness, which in practice are partly dependent upon total rainfall, are more
important factors. For example, the rainfall totals for Finsbury and
Maribyrnong were similar, but the former is less severe, probably owing to the
fact that the higher rate of evaporation at this site leads to lower total duration
of wetness. Again, while St. Marys had a higher total rainfall than Maribyrnong,
it had fewer wet days and a high evaporation rate, and It was therefore less
severe. The rainfall at Momote was more than half as much again as Cairns, but
it was very high at both sites. They are similar in severity, from which it appears
that wetness beyond a certain degree has little further effect.

Temperate marine sites are much more severe than inland sites having
comparable climatic conditions. The site at Momote, while close to the sea, is
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not truly a marine site owing to the very high and frequent rainfall which
minimises the effects of the salt. The effect of a finish in reducing the rate of
development of rusting increases with the severity of the exposure site and also
increases with the decreasing effectiveness of the primer, itself.
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APPENDIX A
1. AVERAGE METEOROLOGICAL DATA FOR EXPOSURE AREAS

Average daily extremes Average relative Rainfall- Sunshine-
Exposure of temperature humidity average average

area per year per year
Maximum I Miminum 9 a.m. 3 p.m.

eF) eF) (%) (%) (in.) (hr.)

Maribyrnong · . 69 50 70 54 19.6 2036*
Cape Schanck · . 64 51 82 81 29.2 2036*
Point Cook · . 66 50 74 63 § 2036*
Finsbury · . · . 71 53 56 45 21.0 2514
Woomera · . · . 78 53 § § ca. 6.7 ca. 3400
St. Marys · . · . 72 53 70 58 27.0 2476
Cairns · . ·. 86 65 82 § 71.0 ca. 2700
Momote · . · . 86 76 88t 78 147.0 ca. 1680

*Melbourne figures §Not available tTaken at 6 a.m.
Note: The tabulated averages give only a general indication of climate.

More details on daily and seasonal fluctuations could be made available on request.

2. DATA ON DURATION AND FREQUENCY OF WETNESS DURING EXPOSURE
(Exposure period 38 months unless otherwise noted)

Total rainfall

I
Total number

I
Percentage of

I
Evaporation

Exposure area (in.) of wet days wet days rate (in./month)

Maribyrnong · . 78 331 28.6 3.30
Cape Schanckt 58 442 60.5 §
Point Cookt · . 20.5 183 50.0 4.0
Finsbury · . ·. 65.5 417 36.1 5.66
Woomera ·. ·. 24.5 171 14.8 §
St. Marys ·. · . 110.5 210 18.3 3.74
Cairns · . · . 226 500 43.3 4.33
Momote · . · . 381 743 64.3 §

t24 months exposure t12 months exposure §Data unavailable.
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APPENDIX B
DETAILS OF FORMULATIONS

Priming paints
I. Red lead, oil base, extended with red oxide, complying with per/ormance requirements 0/

Specification SAA/1nt. 3A.
(Pigment: vehicle ratio 35.7% by volume)

Red lead
Red iron oxide
Raw linseed oil
Mineral turpentine

Composition %by wI.

63.3
15.5
19.3

1.9

2. I'Red lead/zinc chrome, alkyd base, complying with U.S. Bureau of Ships-Formllla 116
(Pigment: vehicle ratio 35 % by volume)

Composition

Redilead
Zinc chrome
Mica
Red iron oxide
Asbestine ..
Aluminium stearate
Soya/phthalic alkyd, 60% solids ..
Dipentene, ..
Mineral turpentine and driers

% by wt.

28.7
5.3
4.9
0.8

12.1
0.5

31.4
1.9

14.4

3. Red oxide/zinc chrome, alkyd base, complying with U.S. Fed. Specification TT-P-636
(Pigment: vehicle ratio 38 % by volume)

Composition

Red iron oxide
Zinc chrome
Zinc oxide, non-chalking
Asbestine ..
China clay ..
Soya/phthalic alkyd, 60 % solids ..
Mineral turpentine and driers

% by wI.

26.4
4.8
4.8
4.8
6.2

37.0
16.0
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4. Pretreatment Primer, complying with U.S. Specification MIL-P-/5328
(Pigment: vehicle ratio 22.5 % by volume)

Resin Component
Vinyl butyral resin
Zinc tetroxy chromate
Asbestine ..
Carbon black
Butyl alcohol
Alcohol absolute

Acid Component
Phosphoric acid (90 %)
Water
Alcohol absolute ..

Composition % by wt.

9.0
8.7
1.3
0.1

20.0
60.0

100.0

17.5
16.2
66.3

5. Zinc chrome, alkyd base for use on light alloys
No formulation available. Proprietary product submitted to comply with performance
requirements of specification R.A.A.F.2K7.

6. Zinc dust/zinc oxide, oil base, complying with U.S. Fed. Specification TT-P-641
(Pigment: vehicle ratio 36.6 % by volume)

Composition

Zinc dust ..
Zinc oxide, non-chalking
Raw linseed oil
Mineral turpentine and driers

% by wt.

64.5
12.9
18.5
4.1

7. Zinc chrome/zinc oxide, alkyd base, complying with U.S. Specification JAN-P-735.
(Pigment: vehicle ratio 36.7% by volum~)

Composition

Zinc chrome
r-Titania
Zinc oxide, non-chalking
Burnt Sienna
Asbestine ..
Aluminium stearate
Soya/phthalic alkyd, 60% solids ..
Dipentene ..
Mineral turpentine and driers

% by wt.

23.5
6.5
8.3
2.2
6.5
0.5

30.0
1.9

20.6
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8. Red lead, alkyd base

No formulation available. Proprietary product complying with performance. requirements
of specification SAA/lnt. SA.

9. Red lead/iron oxide/lead chrome, oil modified D.C.O./pentaerythrito[ base.
No formulation available. Proprietary product, submitted to comply with performance
requirements of specification SAA/lnt. SA.

10. Lead chrome/iron oxide, synthetic base.
No formulation available. Proprietary product, submitted to comply with performance
requirements of specification SAA/lnt. SA.

11. Zinc chrome/zinc oxide, alkyd base.
(Pigment: vehicle ratio 39.6% by volume)

Composition

Zinc chrome
ZInC oxide, non-chalking
AsbestIne ..
Aluminium stearate
Soya/phthalic alkyd, 70% solids ..
Dipentene ..
Mineral turpentine and driers

?,,-;; by wt.

27.8
9.5

12.1
0.5

304
2.0

17.7

12. Red oxide/zinc chrome, !>ynthetic base.
No formulation available. Proprietary product submitted to comply with performance
requirements of specification SAA/lnt. SA.

13. Red oxide/white lead, oil base, British Admiralty formulation.
(Pigment: vehicle ratio 43.2 % by volume)

Composition

Red iron oxide
White lead ..
Asbestine ..
Linseed stand oil: alkali refined linseed oil (50 : 50)
Mineral turpentine and driers

% by wt.

35.2
13.2
11.8
19.5
20.3
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14. Pretreatment primer.
Proprietary product stated to be similar in formulation to U.S. Specification MIL-P-15328.

15. Zinc tetroxy chromate, vinyl based, complying with U.S. Spel'l/icatiol1 M /L-P-/5930 Formula
120.

(Pigment: vehicle ratio 20.6% by volume)

Composition

Zinc tetroxy chromate
Asbestine ..
Carbon black
Aluminium stearate
Vinyl resin (90% vinyl chloride,S Yo, vinyl alcohol,S %

vinyl acetate)
Tricresyl phosphate
Methyl isobutyl ketone
Toluene

% by wI.

7.6
4.7
0.2
0.1

13.5
1.3

43.8
28.8

(Both finishing paints 28 % pigment: vehicle ratio)

16. Zinc chrome/lead chrome, alkyd base
No formulation available. Proprietary product submitted to comply with performance
requirements of specification SAA/lnl. SA.

Finishing Paints

Composition

A White lead
Raw linseed oil
Linseed stand oil (50 poise) ..
Mineral turpentine and driers

B r-titania
a-titania
Asbestine
Barytes
Raw linseed oil
Linseed stand oil (50 poise) ..
Mineral turpentine and driers

% by wI.

71.3
19.0
6.4
3.3

17.5
32.4

3.2
5.9

26.6
9.0
5.4
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The Evaluation of Primillg Paints by Corrosion
Tests

By J. R. RISCHBIETH and K. R. BUSSELL

Australian Defence Scientific Service, Defence Standards Laboratories, Department of Supply,
Manbyrnong, Victoria, Australia.

Summary
A study has been made of the reproducibility and relative severity of four laboratory
corrosion tests for evaluating priming paints and of their correlation with outdoor
exposure tests. The tests comprised the Humidity Test described in Method No. 25 of the
United Kingdcm Defence Specification DEF.1053, the A.S.T.M. Salt Fog Test, Method
No. BII7-54T. a test similar to the A.R.E. Salt Droplet Test described in B.S.1391-1952
and a Salt Spray Test similar to that described in Method No. 24 of DEF.I053. Each
test was conducted for ninety-six and two hundred and forty hours.
The Salt D"oplet Tests for both periods of time are more reproducible than the others.
The 240-hour Salt Droplet Test, and the 240-hour Salt Spray Test, \\hich are cet\\een the
Salt Fog Test and the Humidity Test in severity, grade primers more in accordance with
the results obtained cutdoors than do the other tests. The severe 240-hcur A.S.T.M. Salt
Fog Test and the relatively mild Humidity Tests lack correlation with outdoor exposure
trials. As pass-fail tests the 240-hour Salt Droplet Test and the 96-hour Salt Spray Test
predict the performance of a primer, satisfactory or unsatisfactory, with more certainty
than the other tests.

INTRODUCTION

Primers for steel have for many years been evaluated for their protective
propertie, against rusting by exposing them under conditions of continuous
condensation at a temperature cycling between 42° and 48°C, as described
in Method No. 25 of the United Kingdom Defence Specification 1053 and
Method No. 452.1 of Australian Standard No. K41-1957. There is no published
information on the relationship between the results obtained on paints in
this test and their service performance, but observations over a considerable
period indicated that the correlation might be poor.

Corrosion tests described in the literature are many and varied, but only
with a few has any systematic attempt been made to correlate results with
service performance. The fOllr tests considered in the paper are the Humidity
Test (A.S. K41-l957), the A.R.E. Salt Droplet Test (B.S. 1391-1952), the
D.E.F. Continuous Salt Spray Test (Method No. 24 of DEF. 1053) and the
A.S.T.M. Salt Fog Test (BI17-54T).

The reproducibility and relative severity of these four corrosion tests and
their relationship to the results of outdoor rusting trials are examined. Test
periods of ninety-six and two hundred and forty hours for each method were
selected, to conform with those appearing in United Kingdom or Australian
Specifications. The merits of the tests, both for grading and as criteria for
acceptance or rejection of primers, have also been examined.

EXPERIMENTAL
Corrosion Tests

Humidity Test: The relative humidity in the cabinet was laO per cent. The
air temperature rose from 42° to 48°C and returned to 42°C over a period of
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between forty-five and seventy-five minutes, the heating and cooling periods
being approximately equal. These conditions produced continuous condensation
of moisture on the test panels.

Salt Droplet Test: The apparatus was as specified, but the procedure differed
in respect of the composition of the salt solution and the temperature, which
was 20°-25°C. The composition of the salt so.lution was similar to that of sea
water, being as shown below. The test panels were suspended vertically 2-3 in.
above dishes of water. Once every twenty-four hours the panels were sprayed
with the salt solution from an atomiser, so that the surfaces were evenly covered
with discrete droplets. They were then returned to their positions on the rack
above the water and the rack covered to prevent the immediate drying of the
droplets.

CoMPOSITION OF SALT SOLUTION

Constituent Content (g./I.)

NaCI 27

MgClz·6HzO 8.5

MgS04.7HzO 4.1

CaS04.2H 2O 1.9

KCl 0.5

Salt Spray Test: The apparatus was as specified, but the salt solution and
temperature of test were the same as for the Salt Droplet Test. Panels were
supported in a wooden holder with the test surfaces upwards at approximately
15° to the vertical in a salt mist, so that their surfaces were evenly coated with
droplets of solution. The salt spray was prevented by a baffle from impinging
directly on the surfaces of the panels.

A.S.T.M. Salt Fog Test: The test was performed as specified; the salt solution
contained 20 per cent sodium chloride by weight and the temperature was
95 :~: F.

Paints, Test Panels and Application
The same sixteen primers were used as in determining l the climatic effects

on the rusting of primed steel. They were applied to the same type of test
panel by the same methods and at the same film thicknesses. Because of their
ready availability, primers Nos. I, 3, 6, 7 and II were used in determining
the reproducibility of the test methods.

Testing Procedure
Quadruplicate panels of each primer were submitted to each of the corrosion

tests, one pair for ninety-six hours and the other for two hundred and forty
hours. After every twenty-four hours' exposure the test panels were redistributed
randomly in the test chambers. In order to determine reproducibility, additional
duplicate panels of each of the five primers mentioned above were submitted
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to each of the tests for both ninety-six and two hundred and forty hours four
times.

Inspection and Rating
On completion of the test periods the panels were rated for visible rusting

as described earlier l ; the results of three independent operators were averaged.

RESULTS AND DISCUSSION: LABORATORY CORROSION TESTS
Reproducibility

When more than two of the results in a set of four were either 10 or 0, the
set was excluded from the calculations for precision in order to obtain a truer
estimate. The 95 per cent confidence range about the mean for a single panel
subjected to the respective tests at any given time is shown in Table 1. Using
the Student "t" test of significance, the Salt Droplet Test is more reproducible
than the other tests and its precision is considered quite good, having regard
to the subjective nature of the rusting assessment.

TABLE]
PRECISION OF TEST METHODS

Test (A - 96 hr. B - 240 hr.) Precision (±)

..{; 3.0
Humidity ..

3.3

.,{; 1.7
Salt Droplet

1.6

.,{; 3.\
Salt Spray ..

3.0

.,{; 3.4
A.S.T.M. Salt Fog

I
3.8

The sources of error in each method were not of major.concern and therefore
an analysis of variance was not undertaken. However, the limits of precision
taking average results for duplicate panels prepared and exposed at the same
time do not differ significantly from those for the same panels taken singly,
indicating that a substantial proportion of the error in each method derives
from conducting anyone test at different times. With several panels, therefore,
it is preferable to prepare and test them at different times rather than as replicas.
Such a procedure with the 96-hour Salt Droplet Test improves the precision
from ± 1.7 for one panel to ± 1.2 for two panels and ±0.8 for four panels.

Relative Severity
The average rust ratings of duplicate panels of each primer in the eight

corrosion tests are shown in Table H. Also shown are the average ratings
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for each primer over the eight tests and the average rating of all primers for
each test.

TABLE II
REsULTS OF LABORATORY CoRROSION TEsTS

A - 96 hr. B - 240 hr.

Humidity Salt

1

Salt
I

A.S.T.M. Average
Primer cabinet droplet test spray test salt fog test over all

No.

I I I I I
tests

A B A B A B A B

1 10 10 10 6 10 I 3 4 0 6.6
2 7 7 2 0 7 5 3 0 3.9
3 10 10 10 9 9 5 7 1 7.6
4 5 5 3 2 5 3 3 4 3.8
5 10 9 9 4 6 3 3 4 6.0
6 6 4 5 2 2 1 5 2 3.4
7 8 8 9 8 8 8 5 4 7.3
8 10 10 10 9 10 6 6 2 7.9
9 8 7 7 0 6 0 0 0 3.5

10 10 10 8 6 7 4 5 2 6.5
11 4 6 2 0 0 0 2 2 2.0
12 3 2 3 1 1 0 8 3 2.6
13 10 10 10 10 10 9 8 7 9.3
14 9 7 7 6 5 4 6 6 6.3
15

I
10 10 10 10 10 8 7 3 8.5

16 10 10 10 8 10 5 1 0 6.8

to~~;r.1 7.91 7.7 I 72 I 5.1 1 6.61 4.0 I 46\ 2.5 1 5.7

The results show that the tests may be grouped in the following order of
severity. The tests within anyone group are not significantly different in severity
from each other, but the indications are that they are in the order shown.

Rating

Most severe

Intermediate

Least severe

Average

(A -96hr.) Average for
Test (B - 240 hr.) all primers

A.S.T.M. salt fog B 2.5

(1) Salt Spray B 4.0
(2) A.S.T.M. Salt Fog A 4.6
(3) Salt Droplet B 5.1

\
A 6.6(1) Salt Spray

(2) Salt Droplet A 7.2
(3) Humidity B 7.7
(4) Humidity A 7.9

5.7

OUTDOOR RUSTING TESTS

The results of outdoor rusting tests on primed steel at seven sites in Australia,
using the same sixteen primers as for the laboratory tests, have been reported l

earlier. In selecting outdoor exposure results for comparison with those from
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laboratory tests, it is desirable to choose a period of exposure which gives
good differentiation between the primers. At Point Cook, Cape Schanck,
Cairns and Maribyrnong the greatest differentiation between the primers
occurred at three, six, eighteen and twenty-four months respectively, and the
results after these periods of exposure were compared with the laboratory
results. At St. Marys, Finsbury and Woomera, the greatest differentiation
was shown at thirty-eight months, when the exposure trials were terminated.
It seems unlikely that longer exposure at the first two of these sites would
have increased the differentiation, but at Woomera the exposure was too
short as ten of the primers were still rated 10 or 9.

The rust ratings of the primers at the seven sites after the periods mentioned
above are shown in Table III. Also shown are the average ratings for each
primer over all seven sites and the average rating of all primers at each site.

TABLE III
RESULTS OF OUTDOOR RUSTING TESTS

5.1

7.0
3.4
8.3
5.0
1.0
4.9
8.7
7.0
2.7
6.0
2.9
3.9
7.4
1.0
8.4
3.3

Average
over all

sites

I
7.5 I

I

7
I
9
5
3
4
9
7
2
7
3
3
8
4
9
3

5.3

5
5
9
5
o
5

10
6
2
5
I
4
9
o

10
o

4.8

I
Sites and oeriods (months) of exposure

Primer ----.----.----'----'----1----.----1
No ,Cape Point Maribyr- St. Woo-

• I Schanck Cook Cairns nong Marys IFinsbury mera
6 m. 3 m. 18 m. 24 m. 38 m. 38 m. 38 m. I

----
10 I
9 i

10 I
6 !
I

Ig I
10
4 !
9
5
6
9
3

Ig I

16961 6
2 i 0 3 3 3
3 149 8 I 9
4 5 743
5 0 3 0 0
6 5 5 2 3
7 8 8 8 9
87577
9 242 3

10 I 6 4 6 5
11 3 4 3 I
12 I 6 4 3 1
13 I 6 4 9 7
14 0 0 0 0
15 I 7 6 7 10

Av
1
e:age 1__1_.~_-6--~---2-~--2-11
for 4.1 5.1 4.4 4.3

each site I i

RELATIONSHIP BETWEEN LABORATORY AND OUTDOOR TESTS

Correlation
The degree of agreement in the grading of the primers depends on the

correlation between the results of the laboratory tests and the average results
for each primer over all sites. The correlation coefficients and their significance
are shown in Table IV. The tests that show the best correlation with the
respective exposure sites are shown in Table V.
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TABLE1V
CORRELATION .BETWEEN LABORATORY TESTS

AND AVERAGE OUTDOOR RESULTS

Laboratory test I Correlation Level of
(A - 96 hr. B - 240 hr.) I coefficient significance (%)

Salt Droplet B

I
0.61 .' 2

..{: 0.59 , 2
Salt Spray I

0.52 , 5

A.S.T.M. Salt Fog A 0.50 - 5-
Salt Droplet A 0.46 <10

..{: 0.39 Not significant
Humidity

0.1 I Not significant

A.S.T.M. Salt Fog B 0.01 Not significant

TABLE V
BEST TESTS FOR EACH EXPOSURE SITE

Period of Best laboratory test
Exposure Exposure

I
site (months) Test Correlation Level of (~~)

(A -96 hr. B -240 hr.) coefficient significance

Cape Schanck 6 A.S.T.M. Salt Fog -A 0.55 I ..::: 5
Salt Droplet -B 0.42 I <10

Point Cook 3 None - I -

Cairns Salt Droplet
I

18 -B 0.71

I

< I
Salt Spray -B 0.67 < I
Salt Spray -A 0.57 < 2

Maribyrnong 24 Salt Spray -B 0.71 I <: I
Salt Droplet -B 0.70 < I
Salt Spray -A 0.67 < I

St. Marys 38 Salt Spray -B 0.65 <: I
A.S.T.M. Salt Fog -B 0.62 ---: 2
Salt Droplet -A 0.53 <: 5

Finsbury 38 Salt Droplet -B 0.82 < 0.1
Humidity -B 0.79 < 0.1
Salt Spray -B 0.68 < I

Woomera 38 Salt Spray -A 0.51 < 5
Salt Droplet -B 0.49 <10
Salt Spray -B 0.49 <10
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It was originally thought that salt spray tests might correlate well with
marine sites and the humidity test with inland sites, but the results clearly
show this is not so. A study of the results shows that the 96-hour A.S.T.M.
Salt Fog Test does not correlate particularly well because it is too severe.
Extension to two hundred and forty hours makes the test even more severe,
but less reliable; it approximates in severity to the two marine sites after
6-9 months' exposure, but the correlation of results is poor.

The reason why most of the tests in the least severe group do not correlate
well is that they fail to differentiate sufficiently between the primers; too many
primers give good results. 1t is of interest, however, that the 96-hour Salt
Spray Test gives the best correlation of any test with the least severe site
(Woomera). There is little difference between the 96- and 240-hour Humidity
Tests, so that extending the time of this test beyond two hundred and forty
hours does not appear to be a fruitful avenue for improvement.

The two most worthy of consideration are the 240-hour Salt Droplet and
the 240-hour Salt Spray Tests. The degree of correlation of these two tests
with the outdoor tests at the seven sites is shown in Table VI. The correlation

TABLE VI
CORRELATION OF 240-HoUR SALT DROPLET

AND 240-HoUR SALT SPRAY TESTS WITH OUTDOOR EXPOSURE SITES

Exposure
I Period of I Salt Droplet (240 hr.) Salt Spray (240 hr.)

site exposure

II
(months) Correlation Level of (%) Correlation I Level of (%)

coefficient sign ificance coefficien t significance

Cape Schanck 6

I

0.42 --:: 10 0.33 Not
significant

Point Cook 3 0.35 Not 0.22
"significant

Cairns 18

t

0.7J - I 0.67 --:: J
Maribyrnong , 24 0.70 I 0.71 < J
St. Marys 38 0.53 5 0.65 :::: I
Finsbury 38 , 0.82 '- 0.1 0.68 < I
Woomera 38 0.49 <: 10

I
0.49 <10

between these two tests and outdoor exposure is good for the sites of inter
mediate severity. It is only fair for Woomera, probably because the primers
were not well differentiated there. Correlation with the two marine sites is not
good.

The laboratory results were also compared with the outdoor results at the
time of withdrawal of the panels, i.e. six months at Point Cook, twelve months
at Cape Schanck and thirty-eight months at the other sites. Correlation with
average outdoor results over all sites is generally somewhat better than has
been reported above. For reasons not evident, the correlations between the
240-hour Salt Droplet and the 240-hour Salt Spray Tests, and the two marine
sites at the times of withdrawal (which are shown in Table VIl), are much
better than those shown in Table VI.
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TABLE VI[

CORRELATION OF 240-HoUR SALT DROPLET AND
240-HoUR SALT SPRAY TESTS WITH MARINE SITES

AT TIME OF WITHDRAWAL

June

240 hr. Salt Droplet I 240 hr. Salt Spray
Exposure site

I
Correlation Degree of ( %) Correlation Level of (%)
coefficient significance coefficient significance

Cape Schanck 0.60 < 2 0.56 < 5

Point Cook 0.59 < 2 0.58 < 2

Both laboratory and outdoor tests were rated by the same procedure so that
direct comparison of the rusting ratings is permissible. Based on the average
of all primers, the results of the two best laboratory tests correspond very
approximately to the following periods of exposure of primed steel panels
in the shade at the various sites.

PERIODS OF EXPOSURE AT VARIOUS SITES EQUIVALENT TO 240-HoUR SALT DROPLET AND
240-HoUR SALT SPRAY TESTS

Exposure site Equivalent exposure period (month)

Point Cook
Cape Schanck
Cairns
Maribyrnong
St. Marys
Finsbury
Woomera

Salt Droplet

3
5

15
18
33
39

>38

Salt Spray

4
6

22
>38
>38
>38
>38

Pass or Fail Tests
The foregoing discussion has been concerned with the grading of primers

on merit by means of laboratory corrosion tests. However, such tests are
frequently employed in specifications as a criterion of acceptance or rejection
of primers for steel. It is of interest, therefore, to examine the results from
this point of view. The primers chosen for these tests covered a wide range
of performance and the average was below the standard normally considered
acceptable. Specifications having corrosion tests usually require the test panel
to show little or no corrosion, and therefore a rating of 8 was taken as a pass
and the sixteen primers classified accordingly. In the outdoor tests the limit
of acceptance was arbitrarily chosen as 6.4, being 25 per cent greater than
the average rating for all primers over all sites. Six of the sixteen primers were
classified as satisfactory outdoors when this procedure was lIsed. The comparison
of these classifications is shown in Table VIII.
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TABLE VIII

COMPARISON OF LABORATORY AND OUTDOOR CLASSIFICATIONS

Test No. of times Lab. test passes; Lab. test fails;
lab. test and out- outdoor test(A - 96 hr. B - 240 hr.) door test agree outdoor test fails passes

A.S.T.M. Salt Fog -B 10 0 6
Salt Spray -B 13 0 3
A.S.T.M. Salt Fog -A 10 I 5
Salt Droplet -B 14 I 1
Salt Spray -A 15 1 0
Salt Droplet -A 13 3 0

Humidity { -B 13 3 0
-A II 5 0

The 240-hour A.S.T.M. Salt Fog Test failed all six primers considered
satisfactory outdoors and the 96-hour test failed five of them. At the other
extreme, the 96-hour Humidity Test passed five of the ten primers that gave
an unsatisfactory performance outdoors, including the two worst. The 240-hour
Humidity Test and the 96-hour Salt Droplet Test also passed one of these
bad primers.

The 240-hour Salt Droplet Test and the 96-hour Salt Spray Test were the
best as pass/fail tests. However, they both passed one primer which was below
average outdoors. The satisfactory primer failed by the Salt Droplet Test
had an average rating of 7.0 over all sites, only 0.6 above the arbitrary minimum
limit. The agreement obtained with these two tests is somewhat bettcr than had
been expected, but it is evident that serious errors can still occur. If time permits,
it is wise to evaluate primers by an outdoor test such as the one described,
but these two laboratory tests are obviously of great value if a quick decision
has to be made. In this respect, from the viewpoint of a purchaser of primers,
the 240-hour Salt Spray Test might well be favoured; while it gave the wrong
result with about 20 per cent of the primers, in no case did it accept an
unsatisfactory primer.

CONCLUSIONS

. The 96- and ~40-hour Salt Droplet Tests are the most reproducible of the
eight tests. exammed .. The 240-hour Salt Droplet and the 240-hour Salt Spray
Tests, which are of Intermediate severity, grade primers more in accordance
with the results obtained outdoors than do the other tests. The 240-hour Salt
~r?plet Test r~quire~ only relatively inexpensive apparatus, but the procedure
IS tIme-consummg; With the latter test the reverse applies. The selection between
these two tests should be based on these points, and having regard to the
superior reproducibility of the Salt Droplet Test. The severc A.S.T.M. 240-hour
Salt Fog Test and the relatively mild Humidity Tests lacked correlation with
outdoor results.

As pass(fail tests the 240-h.our Salt Droplet and the 96-hour Salt Spray
Tests predict the category, satisfactory or unsatisfactory, into which a primer
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falls with more certainty than the other tests. Even so, both tests incorrectly
pass a proportion (about 6 per cent) of primers. A safer test for a purchaser
to apply would be the 240-hour Salt Spray Test which, while it incorrectly
failed about 20 per cent of primers, did not pass any that were unsatisfactory
when exposed outdoors.
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INTRODUCTION'

The reversible loss in consistency which some materials undergo when sheared
is designated as thixotropy, but the term is often applied to materials which
merely exhibit curvature of their rheological diagrams. It must be pointed out
that the line obtained by plotting the results accruing from non-Newtonian
bodies in both capillary and also with rotary instruments, does not indicate
rigidity-thixotropy falling within its original definition. The diminishing curva
ture of the line with increasing shear rate merely indicates a change in apparent
viscosity1. This property is not realisable in quasi-fluids by ordinary subjective
observations, except when present in extreme cases, and only assumes practical
significance in certain special applications. A large degree of viscosity-thixotropy,
therefore, would be useful in a material intended for use in spraying, by ensuring
a high degree of fluidity at the spray nozzle combined with a slow flow on the
sprayed surface, thereby minimising runs and sag.

The classic definition of thixotropy in a plastic material is the reversible
change from a semi-solid paste or gel to a freely flowing fluid, when a sufficiently
high rate of shear is maintained within it. Such property, superimposed as it
invariably is on a viscosity-thixotropy, forms the basis of the flow characteristics
of so-called thixotropic paints.

TEST METHODS

Rotary Viscometer
It is sometimes the practice to explore the thixotropic behaviour of a plastic

material by a special technique in a coplanar rotary viscometer. The material
under test is first subjected to rotary shear at a rate sufficient to attain linearity
of the shear rate/stress curve. When the stress deflection (01) is steady, shear is
arrested for given intervals of time, the rotation restarted at the same rate and
the immediate, but temporary, deflection (0 2) noted. A curve is plotted of
(0 2-61) against the different intervals of rest. The resulting curves, however,
whilst indicating the existence of thixotropy, only give a qualitative picture
which is still more obscure in meaning if curves from different materials cross.

Conductimetric Method
The author has established that the rate of growth of rigidity on resting

between shear operations can be determined by a conductimetric method in
cases where the material to be tested consists of an electrically conductive phase
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in a medium of low conductance2• However, many pigments used in paints
exhibit little conductance, e.g. zinc oxide, organic pigments, etc., and some
materials owe their rigidity, not to flocculation of disperse phase, but to a
lyophilic gel formed by adsorption of some fraction of the medium on to the
disperse phase. Thixotropic lithographic printing inks, therefore, do not easily
respond to such means of investigation unless a special and elaborate technique
is adopted. It is again obvious that water paints are excluded from examination
by this method since low conductivity of the continuous phase is essential.

An analogy between the equation connecting growth of electrical conductivity
with time of rest after shear2

dC/C.dl = K.t"

and that derived from the rheological method cited

d(fJ z - fJ 1)

(fJ 2 - fJ 1)·dl
= K. I"

suggests itself, but for reasons which are not definitely established, this analogous
equation did not lead to the linearity necessary to establish n, the coefficient of
thixotropy. The empirical equation

=K

results in linearity when the logarithms of the numerator are plotted against
logarithms of times of rest, n then being the required thixotropy coefficient of
regain of rigidity and K the residual rigidity at unit time of rest. Writing fJ r in
place of the more cumbersome (fJ 2 - fJ 1), the empirical equation becomes

dfJr/dt" = K

Since log fJ,. - n log t = log K

The rate of build-up at any given time of rest (t) is

dO,. fJ,.
dl -= n-1

which at unit time simplifies to
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RESULTS

In Figs. 1-3 are shown the plots of a,. against I for three emulsion paints
examined twenty-four hours after making and one week later; Figs. 4-6 are
plots from three gloss enamels, the logarithmic derivatives of the direct graphs
being shown in Figs. 7-12. In Fig. 13 is shown a logarithmic plot interpolated
from the curve shown as Fig. 13 in the paper on carbon black suspensions by
MilJ3.

60 60
.-t>~

.......-/
p"

P
20

2 3

0 0 0
0 0 20 40 60 0 60

TIME OF REST (MIN.)

e 60

6

GT

4 5 6

2 0 2
0 0 20 40 60 0 20

TIME OF REST (MIN.)

FIG. I to 6

PLOTS OF 0, AGAINST TIME OF REST (I)
Emulsion Paints:

FIG. I. WHITE FIG. 2. TINTED OFF-WHITE FIG. 3. TINTED YELLOW

---eexamined after 24 hours, - - - - - after I week at 40°C)

G loss White Enamels :

FIG. 4. ALONE FIG. 5. WITH Belltolle ADDED FIG. 6. WITH GELLED ALKYD ADDED
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FIG. 13. PLOT OF LOG Or AGAINST LOG TIME OF REST (MILL'S FIG. 13)

The constants obtained by treatment of the several logarithmic curves in
dimensional units are given in Table 1, whilst Table II shows the effects of some
adducts on the constants of the enamel paints, including those from Figs. 10,
11 and 12. Included in the same Table are the constants derived from Fig. 13.
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TABLE]

WmTE EMULSION PAINTS. EFFECT OF TINTING AND EFFECT OF STORAGE FOR ONE WEEK

Untinted I Tinted off-white Tinted yellow

Age I 24 hr. I I week I 24 hr. I I week 24 hr. I I week

n . . .. .. 0.31 0.33

I
0.35 0.42 0.35 0.36

K . . .. .. 1.23 0.93 0.80 0.69 0.87 0.63I

d6 r/dt (unit time) .. 0.38 0.31 I 0.28 0.29 0.30 0.23

TABLE II
GLOSS ENAMELS AND CARBON BLACK IN OIL

n I K X 102 d6r/dt x 102

White gloss enamel · . · . 0.45 2.3 1.0

" "
+ Bentone · . 0.27 5.6 1.5

" "
+ 15 % gelled alkyd 0.67 1.2 0.8

" " + 20% " "
0.67 4.6 3.1

" " + 25% " "
0.66 4.9 8.3

Dark oak gloss enamel · . · . 0.40 8.3 3.3

Carbon black in oil · . · . 0.17 0.56 x 10-1 9.5 X 10-2

DISCUSSION

Whilst the conductimetric method2 is performed on material under completely
static conditions, this is not the case in the technique adopted in the foregoing.
In the first place, during the "rest" period a definite, although decreasingly
small stress is maintained by the residual torque in the wire, so that rigidity is
not built up to the same extent as it would if the "rest" represented a truly
static condition. This could be overcome by releasing the torque of the wire
immediately the initial "deflocculating" continuous shear is arrested. Further,
it must be noted that the impetus of the stator exercises' a disturbing influence.
This can be allowed for by employing stators of varying moments of inertia and
extrapolating to zero moment.

The foregoing treatment affords a means of classifying plastic materials for
their thixotropic properties in a quantitative manner and of predicting their
behaviour within those intervals of time during which thixotropy assumes
practical significance.
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Reviews
PRINTING INK MANUAL

Society of British Printing Ink Manufacturers, Editor-in-chief, DR. R. F.
BOWLES. Cambridge: W. Heffer and Sons Ltd., 1961. Pp. viii+746. Price 70s.

This much-awaited volume, commissioned by the Technical Training Board
of the British printing ink industry, has been written by a team of twenty-two
British experts, including Dr. R. F. Bowles and four associate editors, with the
support of the Society of British Printing Ink Manufacturers. It is a
comprehensive text-book covering largely the requirements for the Advanced
Technician's Certificate of the City and Guilds of London Institute, but serving
equally well as an up-to-date guide for scientists, research workers and others
to the technological aspects of printing inks and printing. No more than an
elementary knowledge of physics and chemistry is called for to understand
most of the text.

Following a Foreword with acknowledgements by the editors, the book has
been arranged in two parts. Part I comprises the first nine chapters, beginning
with a short history of ink making. Then comes a thirty-page outline of printing
processes in which the emphasis is on those factors related to inking, and a
good bibliography of wide scope for further reading, though not on xerography,
is appended. In Chapter 3 is given a unique account of the manufacture of
modern printers' rollers, a section of the industry almost without a literature.
There follows an excellent explanation of papermaking, the composition,
properties and chief types of paper, with a well-chosen bibliography.
Consideration is given in the next three chapters to the other substrates on which
ink may be printed, viz. cellulose films, plastics, metals and foils. The rheological
and other aspects of ink film making and film breaking are lucidly discussed
in appreciable detail over forty-nine pages and Chapter 9 consists of a fifty
seven-page discourse on colour and colour vision, including colour reproduction
and measurement, together with a selected yet quite comprehensive reading list.

Having thus broadly covered the wide range of printing ink requirements,
Part II, consisting of twelve chapters, takes up almost two-thirds of the volume
and deals directly with ink manufacture. After an eighty-two-page grouped
schedule listing the important chemical and physical properties and applications
of most of the very numerous raw materials used in ink formulation, there are
separate chapters on news inks, typographic, lithographic, photogravure,
flexographic and screen process inks and another on inks for special purposes.
In these chapters the specific needs and problems of each process are dealt with,
as well as the formulation of the several modifications and varieties of ink
required for each. In Chapter 18 a concise account is provided of varnishes in
which the chemistry has been limited and probably kept as simple as possible,
though, for this reason, more references to the literature might have been
included. The mechanical considerations involved in the efficient dispersion
of powdered pigments in liquid vehicles, i.e. actual ink manufacture, receive
attention in Chapter 19, of which there are three pages on works costing as
regards plant and labour, ten pages on factory planning and layout and four
pages on factory legislation and welfare. The last two chapters deal respectively
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in some detail with the testing and control of materials and finished inks
(sixty-one pages) and print diagnosis, that is, the recognition of prints and
printing defects, the latter being illustrated with twenty-three whole-page
photomicrographs. Throughout the text are many line and half-tone
illustrations appropriately placed and numbered, and at the end is a fully
adequate, combined author and subject index.

The manual certainly gives good vahie for its cost and will be very useful
to senior students of printing and papermaking as well as those engaged in ink
manufacture. However, there appear to be two or three overall criticisms.
No system has been adopted for the fairly numerous references to literature.
Bibliographies, as already mentioned, are given at the ends of Chapters 2, 4 and
9, but elsewhere the literature references are included among the text in some
chapters or as footnotes in others, with confusion of both methods in a few
cases, e.g. p. 419. Initials or abbreviations are used without definition for the
names of some institutions and at least one process in the text and frequently
among the references for the titles of publications, several of which are not
widely known. A list of such abbreviations would have assisted newcomers to
the subject.

Being primarily intended to provide a basis for the training of technical
personnel, the price is likely to be regarded by students as rather high, and
since there are over 750 pages, size 6 in. x 9 in. the volume is two inches thick
so that it is bulky to handle. The size and therefore the price could have been
reduced somewhat without the loss to the essential subject matter. There is
considerable repetition of technical points, which on the whole may be a good
thing and difficult to exclude among a team of authors, but iteration of historical
and technical printing developments, particularly between Chapter 2 (Printing
Processes) and Chapters I I, 12, 13 and 14 (Inks for the Various Processes)
might have been avoided. For the same purpose when a new edition is called
for, the extensive chapters on Paper and Colour and Colour Vision could be
much reduced with the retention of the excellent bibliographies supplied on
these subjects.

There are a number of minor imperfections or omissions. For instance, p. 23
line 15, "offset" for "set-off"; pp. 26 and 215, "brightness" is a less ambiguous
word than "lightness" for luminosity; on p. 25 there is no indication of the
difference between "aniline" and "pigmented" flexographic inks; on p. 35 is an
obscure reference to the Rembrandt Company as the first in the field of rotary
phptogravure, the location of this firm in Lancaster and its connection with
Stqrey Brothers Ltd. not being mentioned until p. 442; although the serious
difficulties arising in printing from dimensional changes in paper are mentioned
in Chapter 4, no reference is made to any method under "Printability Tests" for
measuring this factor and it is passed over almost casually under "Misregister"
on p. 726; Chapter 7 details the manufacture of tinplate but contains no direct
statement of the method of printing on it; since 1961 (the publication year of
the Manual) coincides with the centenary of James Clerk Maxwell's famous
demonstration of trichromatic colour reproduction, this might have been
acknowledged in Chapter 9; on p. 721 it is stated that "strike through" and
"show through" should not be confused, yet they are on p. 251 relative to the
transparency of paper; static electricity on the paper should have been added
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to the factors that increase set-off on p. 366; if the limited use of genuine
vermilion justifies its inclusion among the pigments listed in Chapter 10, why
not flake white? With regard to the photomicrographs of prints and print
defects, it would have been helpful to have stated the kind of paper on which
each specimen was produced and Fig. 21.7 is rather misleadingly labelled
"Photogravure half-tone". In the paragraph on collotype recognition, p. 711,
the typical though irregular pattern of this process is not described, yet it is on
p.32.

Notwithstanding the above comments, this modern, authoritative and
interestingly readable manual is a most welcome addition, especially in the
field of technical education, to the very few text-books on printing inks so far
published.

There are few misprints, the most misleading, perhaps, being "filled" for
"fitted" p. 616, line 18. In the reviewer's copy Figs. 21.20 and 21 are duplicated.
The book is well printed and durably bound. F. W. CLULOW.

THE MECHANISM OF HETEROGENEOUS CATALYSIS
Edited by J. H. DE BOER. Amsterdam: Elsevier Publishing Co., 1960. Pp. xi

+180. Price ISs.
This monograph consists of eight papers presented at a symposium held by

Dutch chemists in Amsterdam, together with an introductory lecture by Pro
fessor de Boer and a brief discussion on each paper. It provides a review of
current work in Holland on catalyst mechanisms, with particular reference to
chemisorption, to absolute rate equations for such processes, to mobility on
the catalyst surface and its effect on selectivity, and to the order of reactions
involving chemisorption.

The titles of the individual papers are (1) Electronic Structure of Metals and
Overvoltage, (2) The Decomposition ofFormic Acid on Metal Catalysts, (3) The
Decomposition of Formic Acid on Oxides, (4) The Mechanism of Ammonia
Synthesis over Iron Catalysts, (5) The Influence of the Electrical Double Layer
in the Heterogeneous Catalysis of Ionic Processes in Solution, (6) The Mechanism
of the Ziegler Polymerisation of Ethene, (7) The Mechanism of the Selective
Hydrogenation of Fatty Oils, (8) Bifunctional Catalysts.

This list of contents will show that, with the exception of the two papers on
formic acid decomposition, the subjects covered have no very close relation one
to another. However, the monograph provides a valuable summary of con
temporary developments in studies of catalyst mechanisms, and the treatment
is somewhat more detailed than that now customary in most scientific journals.
It is an interesting and stimulating collection which should be in the hands of all
those who are working in this field. R. H. GRIFFITH.

INORGANIC SYNTHESES VOLUME VI
EUGENE ROCHOW (Editor-in-Chief). New York: McGraw-Hill Book Com

pany, 1960. Pp. 272. Price 60s.
This book follows the well established pattern of style and high standard of

presentation set by previous issues in this series. The preparation of sixty-nine



1961 REVIEWS 385

varied compounds is described, and the experimental details provided have been
subjected to critical and independent checkjng. The book is divided into eight
chapters with the syntheses grouped according to the Mendeleef periodic
classification.

Each preparation is presented in a uniform sequence, which starts with an
introduction containing a critical survey of known methods reported in the
literature and a brief justification of the choice of the method to be described.
Secondly, details of the procedure and the apparatus are given with emphasis
on safety. In some cases clear diagrams of the equipment to be used are included.
Finally, the physical and chemical properties of the product are described,
followed by literature references.

There is also a most useful cumulative index comprising the syntheses from
previous volumes, contributors' names and a formula index, thus necessitating
only a brief search for the required preparation.

L. J. BELF.

ORGANIC COATING TECHNOLOGY
Volume II-Pigments and Pigmented Coatings

By H. F. PAYNE. New York and London: John Wiley & Sons Inc., 1961.
Pp. 1399. Price 140s. .

This companion volume to Professor Payne's "Organic Coating Technology":
Vol. I:-Oils, Resins, Varnishes and Polymers, with which it is intended to be
used, is surely a book not only for the student and technical man new to the
industry (as suggested on the dust cover), but also one that the experienced
chemist and technologist will welcome. The author is to be congratulated on
writing a book that is so readable, and so valuable as a reference work with its
concise summaries of up-to-date thinking on the subjects covered. The book is
refreshingly new and does not lean on prior textbooks in the field. Six of the
twelve chapters are devoted to pigments as such, the other six being concerned
with formulation, paint application, and discussion of specialised systems
(architectural, industrial and corrosion and chemical resistant paints).

An "up-to-dateness test" applied by the reviewer was based on known pub
lications about surface agents, sand grinding, the Kady mill, the Attritor, the
Cowles dissolver, aerosol applications, considerations of bacteria, fungi and
algae, acrylic finishes, polyesters, water-soluble resins for industrial finishes,
critioal pigment volume concentration and light fastness of vat-dyestuffs. The
book came through very well on these, but failed to reveal attention to the work
of Dintenfass nor (surprisingly enough) of Daniel on flow point techniques. It
might be thought that more space should have been given to such matters as
p~rticle size, specific surface of pigments, flooding, dispersion and pre-dispersed
pIgments.

Although there are classical references covering European journals and many
references to f ..O.C.C.A. in particular, the bibliographical coverage (averaging
some fifty to sIxty references at the end of each chapter) is weighted on the
American side. This applies also to trade names, e.g. Resydrol water-soluble
resins and Desmodur polyurethanes are not mentioned, but only the American
products. The book deserves a better Index with separation of "Author" and
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"Subject" entries. No initials of authors appear in the index; in certain cases
similarity in surname has been considered sufficient justification for only one
entry in reference to dissimilar kinds of work by different individuals.

R. J. COLE.

INTRODUCTION TO PETROLEUM CHEMICALS
Edited by H. STEINER. Oxford: Pergamon Press, 1961. Pp. 200. Price 50s.
The petroleum industry, with its abundant supply of simple hydrocarbon

products, is an obvious source of heavy chemicals. From making a chemical
use of, to deliberately manufacturing, the by-products was a natural, though
exacting, step. Most large refineries have now associated chemical operations.
Many simple aliphatic and more and more aromatic chemicals are being
produced from petroleum. Thermoplastic manufacture is almost entirely, and
surface coating manufacture is increasingly becoming, dependent upon
petroleum chemicals.

An immense technological effort has been necessary to develop petroleum
chemicals and it is now difficult for the chemist in other branches of industry
to follow progress. "Introduction to Petroleum Chemicals" attempts to bridge
the gap between the complicated petroleum chemical industry and the equally
specialised industries which use its products. Tn this respect the book succeeds.
It is a collection of lectures presented at Manchester College of Science and
Technology in 1959 with the object of giving an outline of the petroleum
chemicals industry to chemists in other industries in the Manchester area.
The book now enables these lectures to reach a wider audience. The authors,
four from the petroleum and five from the associated chemical industries, are
all specialists in their chosen field, many of them being experts recognised
outside their industry. The papers are factual, comprehensive and adequately
documented. They emphasise the main principles and conclusions of their
subject, yet they include detail without losing the interest of the specialist,
or non-specialist, from another field.

"The conditions of cracking are simple and brutal" introduces an early
section of Cracking Processes; the chapter elaborates this theme. There are
simple conditions at which to aim, but many factors can affect the precise
conditions of brutality. The subsequent chapter on Separation Processes
emphasises how choice of process depends on available feed stock and utilities.
These two chapters deal clearly with the basic reactions and processes on
which the whole of the industry depends. In two further chapters on Products
and Polymers from Ethylene and Propylene, hydrolysis, oxidation and con
densation reactions are just examples of the processes discussed. Current
problems in producing aromatic chemIcals are considered and the chapter
on simple olefine polymers is an excellent survey of new polymerisation processes
in a rapidly changing field. The Production and Use of Butadiene and Isobutylene
descnbes the separation processes and uses for C~ hydrocarbons. Aromatics
from Petroleum describes the various catalytic reforming processes, the method
of isolation and the more important chemical conversion steps. Styrene and
Polystyrene covers manufacture of the monomer, the polymer and applications
of the latter. The Acetylene chapter again emphasises how much the choice



1961 REVIEWS 387

of process, and there are many variations, depends upon the choice of site
and available raw materials. Finally, just to remind us that even carbon itself
is not without its problems, the manufacture of carbon black and the uses
of the various grades is described.

The styles of papers vary, but they all fit neatly into a whole, a credit to
the editor and authors. There is an adequate five-page index, numerous diagrams,
tables and illustrations, usually one per page. These vary from molecular
models and physical data to flowsheets and photographs of plants. The layout
and printing are easy to read. ft seems a pity the book should cost 50s., which
must surely restrict its sale. In 1953 the Society of Chemical Industry published,
at a much lower price, a pamphlet covering a symposium on a quite similar
range of subjects, again introduced by Sir Robert Robinson. Is not publication
by the appropriate scientific society the best way of presenting such useful
papers to the widest audience at the least cost? However, to the person who
is not directly concerned with petroleum chemicals, yet feels he should know
something about them, this book is to be recommended.

D. P. DODGSON.
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Auckland Section

June

INSTRUMENTATION IN THE ASSESSMENT OF PRINTING INK CHARACTERISTICS

The first general meeting of the Section since receiving full Section status was
held on 15 March at the premises of Shell Oil (New Zealand) Ltd., following dinner
at the Star Hotel. The Chairman, Mr. A. Partridge, welcomed members and friends
and expressed the hope that the new Section would have a sound future, with many
stimulating instructive lectures and discussions.

The lecturer for the evening was Mr. A. G. Hammond, assistant technical manager
of Morrison and Morrison Ltd., who spoke on "Instrumentation in the Assessment
of Printing Ink Characteristics". Mr. Hammond introduced his subject by outlining
the progress of recorded communication from cuneiform writing to the development
of printing from movable type. In the fourteenth century the Flemish painters first
developed oil paints by grinding pigments in vegetable drying oils, and this was the
basis of early ink formulation. Printing and printing ink manufacture progressed
side by side as crafts, until the middle of the nineteenth century, when two important
changes took place. The discovery of the coal tar dyestuffs by Perkins greatly extended
the range of pigments, and the industrial revolution led to radical changes in printing
press design. This received a further impetus as a result of the 1914-18 war. Press
speeds and labour costs were now so high that idle machine time had to be reduced
to a minimum. Variations in the properties of inks became more critical and the
time had come for empirical testing methods to be replaced by instrumental techniques.
The purpose of the paper was to describe some of the instruments used today by the
printing ink manufacturer to measure the physical properties of his products.

The maximum particle size of dispersed pigments was important and was tested
on a fineness-of-grind gauge, by comparison with a graduated channel varying in
depth from 0-0.002 in. cut in a small steel slab. The propensity of a printed film of
ink to "set-off" on the back of the succeeding sheet was measured by placing a printed
strip and an unprinted sheet in loose contact on a steel bed which moved at a controlled
speed below a small trip hammer, which pressed them into close contact. The period
of time for the hammer blows to produce zero set-off could be measured. The "skinning
time" of an ink could be measured by allowing a steel point to be drawn across a
thin film of ink at a known speed. The point at which a permanent scratch mark
appeared enabled the skinning time to be calculated. Printed packages which moved
against each other in transit could "scuff" unless the ink film was "scuff resistant".
This could be measured by rubbing an unprinted surface against a printed one under
controlled conditions, and observing the degree of scuff. The Sutherland reciprocating
are, the PATRA rotary and the Hedley hand reciprocating instruments were described.

On the subject of rheology, the difficulty of separating flow, tack and viscosity
was discussed. The I.G.T. Printability Tester was described; this enabled an inked
roller to print on a strip of paper at gradually increasing speeds until picking of the
paper surface occurred. The "tack" values of different inks or different papers could
therefore be compared. The Ford Cup, Falling Sphere and Ostwald Tube methods
of measuring "viscosity" were mentioned. The torsion type of viscometer was discussed
in which the viscosity was measured by torque on a wire; the Ferranti model was
described. The Brabender Viscograph, which gave a direct graphical reading showing
changes of viscosity due to mechanical agitation or changes of temperature, was
described, together with the bar type of viscometer in which a rod fell through a
collar internally coated with ink. The importance of "pH" in lithographic fountain
solutions and of paper was stressed, and the glass electrode and Lovibond Comparator
types of instrument were described. The PATRA method of obtaining a quick guide
to the pH of paper surfaces by coloured indicators was also discussed.



1961 SECTION PROCEEDINGS 389

The day-to-day method of assessing "colour" by visual comparison was described
and the need for instrumentation in compiling colour specifications for standardisation
was emphasised. The three British Standards, B.S. 1480: 1949, B.S. 2650: 1955
and B.S. 3020 : 1959, for three- and four-colour process printing, were considered.
The preparation of spectrophotometric curves using smoked magnesium oxide as
a standard and eight-colour filters ranging from about 4,300-6,700 A units was also
described.

Mr. Hammond answered several questions and an interesting discussion followed,
after which a vote of thanks to the speaker was proposed by Mr. W. R. Raine.

R. L. T.

Bristol Section
THE DEVELOPMENT OF ORGANIC PIGMENTS FOR PRINTrNG INKS

On 24 March, the lecture was divided into two parts, Mr. J. Mackinlay dealing with
the development of organic pigments from pre-war to the present day, whilst Dr.
F. M. Smith dealt with the physical properties of pigments, such as particle size and
shape, on their properties in inks.

Mr. Mackinlay opened by detailing the improvements which had been made over
the past years, owing to the manufacture of purer raw materials and improvements in
plant and manufacturing techniques. He then proceeded to describe modifications
which had been made in conventional organic pigments, such as increased light
fastness, lower dusting qualities, lower bulking values and better dispersibility. He
continued by outlining the development of pigmented chips, and the improvement in
flushing properties. The question of cost could not be ignored, but he felt that the
increased chemical resistance and light fastness which was being obtained would more
than compensate for the inevitable increase in cost.

In the second part of the paper, Dr. Smith demonstrated with the aid of electron
micrographs, the shape and size of a number of pigment dyestuffs, and then gave
details of some recent work on P.V.C.jviscosity relationships. Among the points made
was the increase in thixotropy with increasing pigmentation which occurred in some
cases, and also the possibility of a relationship between the viscosity at high pigment
loadings and the oil absorption. On the subject of surface active agents, different
effects obtained by treating the pigment, as against milling the additive into the dis
persion in oil, were described in some detail.

A very lively discussion, opened by Mr. Butler, then followed,' in which Mr. Wade,
Mr. Phillimore, the Chairman, Mr. D. S. Newton, and a number of visitors took part.
A vote of thanks to the lecturers was proposed by Mr. Brooke.

D.S.N.

Hull Section
JOINT MEETINGS

During March the Section joined with two other local bodies to hold discussion
meetings. On 13 March members of the Hull and District Chapter of the York and
East Yorkshire Architectural Society were guests of the Section at a discussion evening.
The Chairman, Mr. J. S. Geary, welcoming members of the architectural profession,
introduced their Chairman, Mr. C. E. Tooley, who, during a short address, commented
on various matters which he said he hoped would be discussed.

Mr. Tooley said that many architects thought paint manufacturers should use
the same naming for similar colours. Clients were very happy when surrounded
by manufacturers' shade cards, but when their choice was completed the architects'
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headache began. Paints were tested under ideal conditions, and the architect would
like to see testing also take place under more practical conditions. The use of plastics
was becoming more common. These had a number of advantages over paint, not
least of which was that plastics could be built into the building as a un,it during
construction. Mr. Tooley also asked why it was that deep colours in emulsion paints
often showed sheariness when used on large areas.

A lively discussion followed during which answers were given to many of the
questions posed by the architects. Those taking part included Mr. Tooley and
Mr. Linnaker (architects), and Mr. E. A. Brown, Mr. H. M. Cook, Mr. J. J.
Cowperthwaite, Mr. J. S. Geary, Mr. N. Lythgoe, Mr. F. Parsons, Mr. W. A.
Rutherford and Mr. S. Sharp (chemists). It was perhaps unfortunate that the
attendance of the architects was rather small on this occasion.

THE FUTURE TREND OF PAINT TECHNIQUE

On 22 March members were invited to join with the Hull Branch of the National
Federation of Master Painters to take part in a discussion entitled 'The Future
Trend of Paint Technique". The introductory speakers were Mr. J. Pittaway, President
of the Hull Branch of the Federation, and Mr. S. Sharp, for the Association.

Mr. Pittaway stated that paints today were complex products and his members
were interested to learn more about the materials with which they worked. They
were particularly interested to learn from the chemists of newer paints and techniques
and of future trends.

Replying for the chemists, Mr. Sharp said that there were three basic components
in paint, the pigment, medium and solvent. Titanium dioxide pigment was widely
used today, and many more pastel colours were now available which could be used
outside. Among the resins, p.v.a. emulsion paints had given a fillip to the use of
paint for the decoration and protection of large areas, and acrylic based emulsion
paints were now available on the market, representing the latest development in this
field.

The speaker then described the popularity of alkyd resins for gloss paints, pointing
out their limitation as to drying time. It was now possible to make a faster drying
paint than eight hours by using an alkyd modified with vinyl toluene. This would
mean exterior painting could be done in the afternoon without the risk of humidity
damaging the film, as was likely with a slower drying medium. Finally there was
the solvent in the paint, and here work was going on to produce solventless paints.
There was also the newer development of airless spraying and the continual striving
to produce better paints with water as the only solvent.

The meeting was then opened for discussion. Priming paints for wood in particular
were discussed, reference being made to cheap primers, to those containing white
lead and to multipurpose primers. Mr. W. A. Rutherford thought that the painter
today mainly primed three wood surfaces, namely, softwood, hardwood, such as
oak, and gaboon faced plywood on flush doors. Modern building construction was
increasingly utilising in the same constructional unit woods and metal which required
primers of different kinds suited to these surfaces. What was needed was a multipurpose
primer which could be used on both these surfaces. This requirement could be met
by a calcium plumbate primer; he did not feel that the primer based on a fairly high
proportion of white lead for use on wood was what the painter wanted, owing to
its slow drying characteristics. In any case the painter could not always wait until
the film was hard enough to take a further paint coat satisfactorily. Mr. S. J. Reed
felt that there might be some difficulty in formulating such a primer which was suitable
for these surfaces because wood and metal had different absorptions.

In summing up, Mr. Pittaway thought the idea of an all-purpose primer was
attractive.
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Discussion also took place on the merits of rot-proofing timber before erection
and painting. It was suggested that, provided that the treatment was not detrimental
to subsequent painting, it was of value in combating dry rot and mould growth,
particularly during very wet winter building as experienced recently. The frequent
failure of alkyd paint systems on glazing putty was mentioned by one speaker for
the painters, and, in reply, Mr. Sharp thought that there was scope for the use of
mastics incorporating copolymers, not only for this country, but also for overseas.
He suggested that the same materials might also be used as fillers.

For the painters, Mr. Waddington was interested in the claims made for the whiteness
and stability of colour of some white gloss paints available today. He exhibited to
the meeting a cupboard door painted twelve months previously with a well-known
white gloss paint and which had been in service in his kitchen during this period.
He also exhibited a panel showing the same paint freshly applied. The degree of
yellowing of the aged paint was very obvious when compared with the freshly applied
film. In addition he had paid extra for this particular white and this was the result.
He said he would like an explanation for this yellowing from the chemists.

Mr. N. Lythgoe replied that yellowing on ageing was bound to occur as long as
unsaturated vegetable oils were present in the medium of the paint. Yellowing could
be reduced or eliminated by using stoving paints incorporating special resins which
did not contain unsaturation, but these paints were naturally not suitable for use
as brush applied decorative paints in the normal way.

It was pointed out by Mr. Cowperthwaite (chemist) that when linseed oil was
used as a component of the medium, yellowing took place on ageing, and in the
presence of gases, such as ammonia. However, the use of oils, such as soya bean
or tobacco seed oil, reduced yellowing considerably, especially when these oils were
used to modify alkyd resins. Mr. W. A. Rutherford observed that the use of a soya
bean oil-modified alkyd in a modern gloss finish reduced yellowing considerably,
and also produced a paint more tolerant to lower temperature drying conditions.

Other subjects discussed included mottled coatings, emulsion paints, airless spraying,
plastic paints and fillers. In closing the meeting, Mr. Pittaway thanked the chemists
for attending and answering the questions so frankly. Mr. Geary, the Hull Section
Chairman, said in reply that he felt that the discussion had been extremely valuable
to the members of both bodies and looked forward to further joint meetings in the
future.

W.A.R.

London Section
CAN THE CLIMATOLOGIST HELP You?

The seventh technical meeting of the twenty-third session was held on 23 March,
at Manson House. With Mr. A. T. S. Rudram, Vice-Chairman, in the chair, Mr. H. C.
Shellard of the Meteorological Office, Bracknell, presented a paper entitled "Can the
Climatologist help you?" Mr. Shellard described the history, organisation and services
offered by the Meteorological Office and illustrated his talk with photographs of some
of the equipment used. He described how the use of computers assisted in the collation
of data on climatological behaviour at stations distributed throughout the country.
The lecturer concluded his paper with a survey of some of the collated results of average
weather conditions in various parts of the country particularising rainfall, wind
direction and strength, and direct sunlight. He showed how certain of these factors
could vary, depending on the angle of exposure of the surface being studied.

Following the lecture, a discussion was held in which Mr. T. R. Bullett, Mr. A. H.
Soane, Mr. J. F. Stanners, and Mr. N. R. Fisk participated. During the course of the
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discussion the question of the correct angle of exposure of panels for durability tests
was raised and it was indicated that 45° facing South was not necessarily the optimum
conditiqn. The meeting was brought to a conclusion by the proposal of a vote of thanks
to the lecturer by Mr. P. Whiteley.

e. R. P.

ANALYSIS OF PAINT MATERIALS

The last technical meeting of the 1960-61 session took the form of a joint meeting
with the Society for Analytical Chemistry and was held at the WeIlcome Institute
on 12 April, and proved to be one of the most successful meetings of the session.
The President of the Society for Analytical Chemistry, Dr. A. J. Amos, took the
chair and was joined on the dais by the Chairman of the London Section, Mr. J. A. L.
Hawkey. The estimated. total attendance was two hundred and the evening's
proceedings consisted of three papers under the general heading "Analysis of Paint
Materials".

The first of these papers was of a general introductory nature entitled "Some
Problems in the Analysis of Surface Coating Materials", and was presented by
Mr. e. WhaIley, of Laporte Chemicals Ltd. He suggested that there were six prime
reasons for the analysis of surface coatings, namely, control of raw materials, control
of finished products, investigation as to why coatings went "wrong", e.g. lack of
drying power, etc., breakdown of competitors' products, investigation of failures,
and research projects to give a better understanding of the basic chemistry of coatings.
Most work was concentrated on the third, fourth and sixth of these items. He then
proceeded to survey the types of material to be analysed, oleoresinous coatings of
all types, emulsion based materials and lacquers. The lecturer deplored the lack
of any standard text book on systematic methods of analysis, but mentioned the
publications of Kappelmeier and Hanson as going some way towards that end.
A survey was then made of the methods available for analytical investigations into
the pigment system, including emission spectroscopy, which would determine the
elements present very rapidly, X-ray fluorescence spectroscopy, which had the
advantage of being applicable to the complete dry film and which he considered
could be a very useful tool in the future, and X-ray diffraction, which was useful
both for the identification of different crystalline forms of the same basic chemical,
e.g. anatase and rutile titanium dioxides, and for particle size measurement. Com
plexone titrations were mentioned as a useful tool when the elements present had
been isolated. In solvent analysis the use of gas-liquid chromatography had now
become standard practice and displaced all other methods. The real problems arose
in the analysis of the medium because the products being analysed were usuaIly not
in the form in which they were originaIly found. This problem was much more difficult
today than ten or fifteen years ago owing to the large scale developments in film
forming systems. No composite scheme for chemical analysis was available at present,
and it was necessary to proceed in stages. Infra-red spectroscopy and gas chroma
tography could give useful information, but it was necessary for the analyst to know
the types of material which would be encountered so that satisfactory deductions
could be made from the information obtained. The possibilities of the use of nuclear
magnetic resonance spectra in this connection was also suggested. Mr. Whalley
concluded by asking whether paint companies reaIly made the most efficient use
of the analysts they employed.

The second paper, entitled "The Examination of Mixed Solvents Obtained from
Plastic Adhesives, Lacquers and Surface Coating Preparations", was presented by
Mr. A. R. Jeffs with Dr. J. Haslam and Mr. H. A. WiIlis (all of I.e.I. Ltd., Plastics
Division) as co-authors. Mr. Jeffs described a technique which involved a combination
of gas-liquid chromatography and infra-red spectroscopy. In all cases the solvents
were isolated from the composition since direct examination involved difficulties in
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relation to the trapping of solvent or contamination with depolymerisation products
from the medium. Isolation was accomplished by a micro-vacuum distillation
technique which was described in detail. Initial information was then obtained by
gas-liquid chromatography on a 30 per cent dinonyl phthaiatelI20 mesh Celite column
of 6 ft. length and t in. diameter at 100°C using a catharometer detector. This gave
an identification of hydrocarbon solvents of such precision that the solvents could
be attributed to their manufacturers by the characteristic chromatograms obtained.
Chromatography on different static phases, e.g. paraffin wax, tritolyl phosphate,
served to identify some other solvents by an examination of the relative retention
times, 12 ft.lt in. columns being used in this case. The final refinement in identification
was by the use of a heated gas cell or liquid cell and infra-red spectroscopy. The
details of this technique were fully described and the equipment used was displayed
for examination. When quantitative determination was required, it was usual first
to obtain an approximate estimate from the chromatograms, then to make up such
a mixture and carry out a chromatographic examination of this known mixture.
By comparing the chromatograms of the known and unknown mixtures, estimates
of sufficient accuracy could usually be obtained.

The third paper, by Dr. D. R. Duncan, of the Paint Research Station, was entitled
"The Identification and Estimation of Pigments in Pigmented Compositions by
Reflectance Spectrophotometry", and described the possibilities of the use of this
technique in the identification of specific pigments by plotting spectrophotometric
curves using the e value (=(I-R)2/2R) as described in the author's paper in
J.G.C.C.A., 1949,32,296. Mixtures of an unknown pigment at various concentrations
with a white pigment, plotted as described, were shown to give a family of curves
which, by selection of a suitable reduction factor, could produce a curve characteristic
of the coloured pigment. This could then be compared with similar curves for known
pigments and the pigment thus identified. In the case of unknown pigment mixtures,
a very good estimate of the proportions of pigments required to produce a non
metameric match could be obtained because the e function is an additive function
of the coefficients of absorption of the individual pigments used. The important
point of this method was that the colour match would be obtained from the pigments
available in the analyst's organisation rather than a perfect identification of the
pigments used in the original composition. Examples of the use of the method were
shown and differences between the curves of a metameric pair were clearly illustrated
in addition.

At the conclusion of the three papers, the meeting was thrown open for discussion,
in which Mr. K. J. Salmon, Dr. G. L. Fuchs, Mr. H. B. Smith, Mr. R. R. Coupe,
Mr. B. W. Stannard, Mr. C. Jackson, Mr. C. P. Cole, Mr. G. H. Thomas, Mr. E. B.
Bunker, Mr. R. G. Kinsman and Mr. N. R. Fisk participated. Most of the questions
were directed towards Dr. Duncan, who amplified some of the points of the technique
he had described. The meeting was concluded by the proposal of a vote of thanks
to the lecturers by Mr. J. A. L. Hawkey. The large attendance and extent of the
discussion bore evidence to the quality of the papers.

C. R. P.

Manches ter Section
JOINT MEETING

On 10 March, the Section held a joint meeting with The Royal Statistical Society
(Merseyside Branch) at the Bradford Hotel, Liverpool.

Mr. J. P. L. Truesdale gave the first paper in which he discussed the concept of
statistical error. Taking as his illustration the results of batch analyses of glass, he
showed the nature of the normal distribution coupled with the probability of obtaining
results showing departures from the mean. He demonstrated this effect by drawing
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results from a sample of two thousand, which further led to the fact that standard
deviation of means of a group of results was lower than that for individual samples.

The properties of the standard deviation were then elucidated by Dr. C. F. A.
Roberts. Using two painted panels, he showed that a population of results were
defined by the two parameters, mean and standard deviation. The standard deviation
was the only measure of spread which gave due weight to every observation in the
population. He pointed out that the variance which was the square of the standard
deviation had the important property of being additive. He also illustrated that,
provided that the observations were random, the frequency diagram or histogram
approximated to the normal curve.

Mr. W. J. Jennett, taking the basis so far discussed, showed that a distribution of
results followed from the effect of uncontrolled, but natural, disturbances brought to
bear on the event being studied. This he demonstrated most effectively with the aid
of the Galton Apparatus. He then described the results of a work study on the pro
duction time for a new process. The isolation of various contributory factors, such as
variations arising from each operator and the type of product, was illustrated by
frequency diagrams. As a result, he stated that production planning had been made
possible by using lesser skilled labour for the general operation and confining the
final adjustment to the skilled man. Thereby they had obtained a standard time for
the process irrespective of the factors originally studied.

Finally, Mr. R. L. Plackett briefly indicated the power of statistics for studying
several factors simultaneously, using dispersion matrices and also concomitant varia
tions in more than one effect by multivariate analysis.

l. S. M.

Midlands Section
WALLPAPER TODAY

The February meeting of the Section was a Ladies' Invitation meeting held at Permo
glaze Ltd. The Cha'irman, Mr. N. H. Seymour, expressed his pleasure at seeing so
many Members and their ladies present, and gave a special welcome to Mr. E. H. Ott,
President of the Federation of Societies for Paint Technology. The subject "Wall
paper Today", discussed by Mr. R. E. Grime and Mr. K. H. Maidens, covered the
history of wallpaper, the manufacturing processes involved, the design and application
to interior decoration.

At the present time 120-140 million rolls of wallpaper were made in the United
Kingdom each year, 30 per cent of them being exported. Britain was the largest user,
and also had the widest range of patterns from which to choose. This represented an
enormous development from the seventeenth century, when designs were block printed
and the wallpaper was sold in large sheets which had to be matched in two dimensions.

The first process in printing was the grounding of the paper with a china clay casein
dispersion, giving a suitable surface for printing. It was possible to print colour on
a wet ground coat, but the dispersion produced was not usually sharp. This could be
improved considerably by drying the ground coat, but as it involved an extra process,
the paper was more expensive. The majority (70 per cent) of wallpapers were in white,
grey and beige, plain textured or embossed, as these neutral colours created few
problems in home decoration.

Mr. Grimes dealt with printing of coloured papers, and also with more special types,
such as washable papers, and showed some excellent examples of hand-printed papers
where screen printing was adopted. Mr. Maiden explained the processes involved in
the manufacture of paper, giving many illustrations of the plant and techniques
involved. The lectures were concluded with many suggestions on the use of wallpaper
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in interior decoration. The discussion covered the technical problems in manufacture
and the practical problems experienced by the amateur decorator, and showed that
the evening was thoroughly enjoyed by everyone.

R.D.C.

Newcastle Section
FINISHING IN THE MOTOR INDUSTRY

The third meeting of the present session was held in the Royal Turks Head Hotel,
Newcastle upon Tyne, when Mr. H. L. Quick read a paper entitled "Finishing in
the Motor Industry".

After briefly surveying the scale of dependency of the motor industry upon the
paint industry, and summarising the wide range of service conditions which the
motor-car finish must withstand, Mr. Quick classified the paint used in motor vehicle
production into three main groups, i.e. body finishing paints, chassis paints and
engine paints, and gave the characteristics required of each class. The automatic
processes employed in paint application were then considered in detail and illustrated
by slides. Methods were described for pretreatment and priming by the Rotodip
plant, wherein the body is both dipped and sprayed with phosphating solution before
being dip primed, and by the rather more simple spray phosphate plant, incorporating
the dip priming of the lower part of the body only. The surface preparation was
considered to be the keystone to the whole system of body painting, and the
requirements of surfacers and application methods were detailed. Then the techniques
by which colour coats were applied and stoved were described, the necessity for the
elimination of airborne dirt in the plant being emphasised. Finally, the lecturer
discussed the reasons why the motor industry carried out an extensive programme
of paint testing, and listed the methods of test which were in operation in the industry,
and those which were under review.

The paper given by Mr. Quick occupied the ideal time of somewhat under an
hour, but such was the interest shown by members that the discussion which followed
lasted for a much longer period. The meeting was closed by the acting, Chairman,
Mr. A. A. Duell, who proposed the vote of thanks.

G.W.D.

Scottish Section
WATER-THINNABLE STOVING FINISHES

The sixth meeting of the current session was held on 23 February at the North
British Hotel, Edinburgh. Mr. E. A. Bullions, Chairman, presided over a large gathering
of Members and after the preliminary business he introduced their guest and lecturer,
Mr. A. G. North.

Mr. North introduced his lecture on "Water-Thinnable Stoving Finishes" by com
paring water-soluble and emulsion-based systems for the production of water-dilutable
stoving finishes, and by examining the general properties of water. He said that emulsion
resins had a number of advantages, one, in particular, being the fact that virtually any
resin could be produced in emulsion form; there was no restriction, therefore, on the
type or molecular weight of the resin. The resin could often be water-insoluble without
any thermosetting reaction taking place since, once the water left the film and resin
coalescence occurred, the coating would be reasonably water resistant. A great dis
advantage of emulsion systems was that it was difficult to produce gloss finishes with
normal pigment loadings, because the pigment had to change phase during the film
forming operation. Further, the presence of colloids and wetting agents tended to
decrease the film water resistance and could also cause gloss troubles, as they were not
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H.G.

truly compatible with the polymer. In practice, problems were also found with emul
sion systems, because of excessive foaming and the tendency of the coatings to coalesce
on the surface, and for water to be entrapped in the film during the early flash off stage.
This entrapped water subsequently could cause blistering of the coating during the
high temperature stoving. Solution systems, on the other hand, did not suffer from
problems of obtaining good gloss and were generally easier to handle in paint formu
lation. The requirements of solubility, of course, posed certain restrictions on the type
of resin that could be used and the lecture would deal with water-soluble melamine
alkyd and phenolic alkyd systems, which in their cured state, were comparable in
composition to the surface coatings generally used.

The lecturer went on to describe the general formulation of paints using water
soluble resins of the type considered. He pointed out that, in general, pigmentation
could be accomplished by. quite normal methods and that most pigments could satis
factorily be used. Exceptional types were strongly basic pigments, or those with an
excessive degree of water-solubility. Recent work had been carried out, particularly
on the use of anti-corrosive pigments, and it had been found that two of the most
effective types were strontium chromate and lead chromate. Added in quite small
percentages, these had a marked effect on the corrosion resistance of coatings; this
was particularly interesting in view of the fact that lead chromate was not normally
considered as an anti-corrosive pigment. Of the two types, strontium chromate was
slightly more effective in the melamine alkyd system, and lead chromate in the phenolic
alkyd system. The total level of pigmentation was important in determining the degree
of corrosion resistance in coatings, and in general a pigment volume concentration
around 30 per cent was suggested. At this point, a number of slides were shown illus
trating the superiority of water-based systems of this type over conventional solvent
based systems in anti-corrosive properties both on steel and on zinc-coated metal.

In the application of water-based finishes, it had often been considered that electro
static methods were not satisfactory. Quite recently, however, electrostatic spraying
in volume had been started in Sweden and an illustration was shown of the apparatus
that was being used. It was important in all water-thinned stoving finishes to ensure
that adequate flash-off time was given to allow evaporation of most of the water. It
was also necessary to ensure stoving to the recommended schedule, since undercuring
was relatively more harmful than with conventional finishes.

Cleanliness of metal surfaces to which these systems were being applied was very
important, but recent developments had indicated that modifications in the resins
could make these systems more tolerant of slight traces of surface contamination.
The lecture concluded with a number of lantern slides, illustrating some of the com
mercial applications of these resins. It was mentioned, in particular, that in many of
these cases, the paint had some specific advantage, quite apart from the general benefit
of replacing an expensive and hazardous solvent with water. Typical of such advantages
was a very high degree of flow and levelling on porous metal castings used for adding
machines, and the absence of solvent washing effects on the inside of petrol tanks
coated by a filling and draining technique.

Mr. Bullions, Dr. Atherton, Mr. Jeffries and Mr. McKay were foremost amongst
those who participated in the discussion following the lecture. At the request of the
Chairman, Mr. Colin Cochrane proposed the vote of thanks.

THE SURFACE PREPARATION OF STEEL BEFORE PAINTING

The seventh and last ordinary meeting of the current session was held on 16 March
at More's Hotel, Glasgow, with Mr. E. A. Bullions in the chair. Mr. E. E. White
delivered a paper entitled "The Surface Preparation of Steel Before Painting".

The life of a steel structure depended on several factors, one of the most important
being surface preparation. The duration of protection afforded by any painting
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scheme on a well prepared surface would be much greater than that of a similar
scheme on a poorly prepared surface. Comparative figures illustrating the effect
of surface preparation on paint durability were quoted. Sand blasting (10.4 years)
was more effective than both pickling (9.5) and wire brushing (2.3). Jf it were possible
to keep mill-scale perfectly intact and firmly adherent, it would itself protect steel
from rusting and form a good basis for thoe paint. Unfortunately, however, under
industrial conditions this solution of the problem was impracticable. There were
two main groups of methods, mechanical and chemical, used for removing mill-scale
from steel. One of the commonest mechanical methods was by exposure to weather,
followed by wire brushing. Prolonged exposure to the weather caused all the scale
to be undermined and to flake off. Wire brushing should then remove any remaining
mill-scale, although it was certain to leave a considerable amount (up to 2 oz./ft.2

)

of rust. One way of improving the efficiency of removal was by the use of power
tools. Power-driven wire brushes, chippers, scrapers and similar mechanical aids
could reduce the quantity of scale and rust remaining, although they can never be
completely removed.

An improved technique was by flame cleaning, consisting of the application of
an intensely hot oXy'lcetylene flame to the surface of the steel. The sudden heating
caused loose mill-scale to flake off and it also dehydrated any rust present. After
the removal of the flame the surface was immediately wire brushed. It was then dusted
down and painted while still warm and dry. The two principal methods for producing
the most suitable surface for painting were pickling and blasting. The former involved
the immersion of the steel in acid, and, provided th:lt the pickling baths were not
allowed to become spent, little difference results from the use of different acids,
whether sulphuric, hydrochloric or phosphoric. The best process was probably the
Duplex method, which employed hot 5 per cent sulphuric acid, followed by a hot
water rinse and a final dip in 2 per cent phosphoric acid containing up to 0.5 per cent
of iron, all at 80°C. A thin protective phosphate film was deposited on the steel surface
which retarded to some extent the development of rusting. The phosphate film was
nClt intended to protect the steel indefinitely, and painting should be done on the
same day as pickling.

Mill-scale and rust could also be removed mechanically by the abrasion of flying
grit, consisting of broken steel shot or sand, which was usually projected at the surface
by compressed air or from the edge of a wheel. The choice of blasting conditions,
e.g. the type of abrasive, the blasting pressure and the distance of the nozzle from
the work, was important. A good key for painting must be obtained without excessive
surface roughness. The durability of painting schemes on steel which had been rusted
before being grit blasted was liable to be less than that of similar schemes on unruf.ted
and grit blasted steel. Failure was probably stimulated by rust entrapped below the
paint film, since blasting had a tendency to span the mouths of pits in the corroded
surface and hammer in the rust. In the blasting techniques it .was important to prevent
the dust formed from being injurious to health or damaging to the paint film which
might be applied over it. A vacuum technique had been now developed which overcame
these hazards.

Steel could be pretreated by immersion in phosphating baths, which produced a
layer of zinc, manganese or iron phosphates closely integrated with the metal
substrate. This layer not only provided an excellent key for painting but also greatly
reduced the outward spread beneath the paint film from rust spots. Phosphoric acid
washes might also be used, being sprayed, brushed or sponged over the surface,
but while they were useful for the removal of superficial rust, they were not as effective
in removing old or heavy rust deposits. Pretreatment primers, otherwise known as
wash primers or etch primers, were also of use. They consisted of phosphoric acid,
a chromate pigment and a film-forming synthetic resin, polyvinyl butyral.
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Finally, the preparation of ship plate was discussed. As a result of tests, the following
method was recommended for new construction. The plates were descaled by grit
blasting or pickling and allowed to weather for one or two months. Although this
was essential for pickled plates, it might not be critical for those that had been grit
blasted. The plates were then wire brushed thoroughly, and a pretreatment primer
was applied followed finally by the bottom painting scheme.

After the lecture a lively discussion period ensued, and finally, at the request of
the Chairman, Mr. George Anderson, the Honorary Secretary proposed the vote of
thanks to the lecturer.

H.G.

SCOTTISH SECTION-STUDENT GROUP
BRAINS TRUST

The final meeting of the session was held on 15 April at More's Hotel, Glasgow,
with Mr. J. Miller, Student Group Liaison Officer, presiding. By well-established
precedent, the final meeting of each session takes the form of a "Brains Trust", an
event always eagerly anticipated by the students. The panel on this occasion was
formed by Mr. Ian Hutchison, Mr. W. W. Horsburgh, Mr. W. McDermaid and
Mr. A. Pisacane. The questions submitted were many and varied, ranging from
queries on "technical service by local paint manufacturers to customers" to "a
comparison of one-can and two-can systems of polyurethane finishes". It can be
said that the members of the panel rose to the challenge and each and every question
was dealt with at length and to the satisfaction of the audience.

A vote of thanks to the members of the panel was ably proposed by Mr. Miller
and heartily endorsed by all present. It is recorded with regret that Mr. Miller is
relinquishing the post of Student Group Liaison Officer. His retirement has been
necessitated only by increasing business commitments. In the departure of Mr. Miller
the students have lost an earnest mentor and friend, who directed all their affairs
with complete understanding and to the entire satisfaction of all concerned. Mr. D. M.
Stewart succeeds Mr. Miller as Student Group Liaison Officer. Mr. Stewart brings
to his task a wealth of experience and there is no doubt that the affairs of the student
group will continue to flourish under his guidance.

H.G.
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London
ANNUAL GENERAL MEETING

The Annual General Meeting of the
Section was held on 26 April at the Cri
terion Restaurant, Piccadilly,. W.l. ~he
meeting was preceded by a dmner whIch
was attended by about forty-five memb~rs.

The Honorary Secretary, Mr. M. R. MIlls,
proposed the adoption of the A!1n~al
Report and made men.tion of the ~anauon
of meeting nights dunng the sessIOn. The
average attendance for Tuesdays was
sixty-eight, for Wednesdays was one hun
dred and forty-six and for Thursdays was
one hundred. He also commented on the
formation of the Southern Branch <;>f. t!le
Section and the transfer of responSibilIty
for the Annual Technical Exhibitions to a
Committee of Council. Mr. B. F. Rolls
seconded the adoption of the report and
suggested that attractive television pro
grammes might have accounted for the
low attendance on Tuesdays. He thought
that the adoption of the ~xhi.bition by
Council was a logical move In view of the
contribution made by the function to the
income of the Association. The report was
adopted without dissent.

Mr. A. H. Soane, Honorary Treasur~r,

proposed the adoption of the finanCial
report and mentioned the loss on t~e
Ladies' Night. Mr. R. A. Brown, ChaIr
man of the Southern Branch, seconded the
adoption and outlined the history of the
formation of the Southern Branch. Mr.
G. F. Jones queried the loss on the Ladies'
Night and a discussio~ develo'pe~ on
methods to avoid a pOSSible deficit m the
future. Mr. J. A. L. Hawkey, Mr. M. R.
Mills, Mr. N. R. Fisk, Mr. H. A. New~
ham and Mr. C. Kersey all spoke on thiS
point and Mr. R. A. Brown finally sug
gested that the points raise~ should be
referred back to the Comrmttee for de
tailed consideration.

The Chairman proposed the election of
the following Honorary Officers:
Han. Secretary Mr. M. R. Mills
Han. Treasurer Mr. A. H. Soane
Han. Publications

Secretary Mr. C. R. Pye

Section
Han. Programmes

Officer Mr. A. R. H. Tawn
Han. Auditar Mr. W. H. Campbell

. Mr. J. A. L. Hawkey then proposed the
election of Mr. A. T. S. Rudram as Chair
man for the forthcoming session and com
mented on his qualities both as a Committee
Member and Programmes Officer. In
seconding this election, Mr. H. A. Newn
ham, reviewed Mr. Rudram's career to
date and pointing out Mr. Rudram was the
first member of the staff of the Paint
Research Station to be elected Chairman
of the Section, despite the close ties between
the two bodies. The election was approved
unanimously with acclamation. In acknow
ledgement, Mr. Rudram paid tribute to
the help he had received from the past
Chairmen of the Section under whom he
had served, and also his colleagues at the
Paint Research Station. A vote of thanks
to the retiring Chairman, Mr. J. A. L.
Hawkey, was proposed by Mr. N. R. Fisk,
who spoke of the long service Mr. Hawkey
had given to the Section and of the patience,
good humour and wisdom he had shown as
Chairman.

The three elective members of committee
were announced as Mr. K. H. Arbuckle,
Mr. F. Armitage and Mr. D. E. Eddowes.
Mr. B. F. Rolls raised a question concern
ing the lantern in use at Manson House and
this was discussed by Mr. Rudram, Mr.
Hawkey and Mr. P. J. Whitaker.

CITY LIVERY COMPANIES
At the conclusion of the meeting Mr.

C. G. Todd, a Past Master and the present
Clerk of the Wax Chandlers' Company,
gave a talk on the City Livery Companies.
He described the constitution of the com
panies, the various ranks within that con
stitution and the recognised means of entry.
Before taking the livery, it was necessary
to be a Freeman of the City of London for
one year and he showed his own certificate
of Freedom, but he said that this had little
authority. Mr. Todd traced the origins and
development of the livery companies from
the time when Charlemagne in 779 and
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821 A.D. forbade them, and in 1150 War
dens were appointed to check abuses in
their various trades. In 1328 Edward I II
became a liveryman and gave to the livery
companies the power and privilege of
electing the Lord Mayor, and Sheriffs of the
City of London, which power is still in
force to-day.

The speaker then outlined the particular
history of the Wax Chandlers' Company,
which was eighth in seniority of the minor
companies, and therefore, twentieth of the
eighty-two now in existence. The earliest
document dated from 1199, but recorded
activities dated from 1343. The vicissitudes
of the company throughout the ages were
described, and the fare at a banquet to the
Lord Mayor in 1478 was recorded as cost
ing the magnificent total sum of 7s. for
what appeared to be a most sumptuous
menu. The first Royal Charter and grant
of Arms dated from Richard I II and both
were reviewed from time to time by suc
ceeding monarchs until James II withdrew
the Charterand lost it. In the light ofthis loss
and after a law suit, the Company was
permitted to use the previous Charter,
which is still valid to-day and accounts for
the fact that the Company is allowed un
limited Livery, whilst most of the later
companies are limited in the number of
their liverymen.

The site of the Hall at Gresham Street
(originally Maiden Lane)/Gutter Lane
junction has been occupied since 1487.
Mr. Todd concluded by describing the
position of the City Livery Companies
to-day. Far from being anachronisms,
they were a feature of the City, and dis-

pensed considerable hospitality. In 1880
a total income of some £700,000 derived
from "quarterage" (subscriptions from
members) and property ownership, about
two-thirds was spent on benevolent activi
ties. Many well-known public schools
were supported by individual companies of
which St. Paul's, Tonbridge, and Merchant
Taylors' were good examples. Eleven
hundred charities including five hundred
almshouses and institutions for the poor
were also maintained, in addition to grants
in-aid to sons, and widows of liverymen
and Freemen.

At the conclusion of the talk Mr. F.
Armitage said that the Paynters-Stayners
Company had some claim to fame, being
probably one of the first to be involved in
a case of patent infringement. The case,
brought by Sir Francis Howard, was
recorded in Pepys' diary. Mr. Todd said
that these two companies were amalga
mated about three hundred years ago and
were still quite active, but like many other
companies had no hall of their own.

Mr. J. A. L. Hawkey proposed a vote of
thanks to Mr. Todd for what had proved
to be an extremely fascinating talk, which
could be said to be almost a part of the
history of the country. After the meeting
Members had the pleasure of inspecting
exhibits brought by Mr. Todd, including a
copy of the Charter of the Wax Chandlers'
Company and the book of Ordinances and
Search Book, recording the investigations
of the Company into the quality of pro
duction of wax candles, both of which
dated back to the sixteenth century.

C. R. P.

Manchester Section
The following Members were elected as

the Officers of the Section for the 1961-62
Session.

ANNUAL GENERAL MEETING

The thirty-seventh Annual General
Meeting of the Section was held at the
Nag's Head Hotel, Manchester, on 14
April, with Mr. H. Smith in the chair, and
eighty members present. The minutes of
the thirty-sixth Annual General Meeting
were read and accepted. The Annual
Report of the Committee and the Trea
surer's Report were presented and adopted
unanimously, whence the meeting pro
ceeded to the election of Officers.

Vice-Chairman
Han. Secretary
Hon. Treasurer
Han. Publications

Officer
Han. Research and

Liaison Officer ..
Han. Social Secretary

Mr. J. Smethurst
Mr. R. McDowell
Mr. H. F. Clay

Mr. J. S. Moll

Mr. N. Ashworth
Mr. M. J. Heavers
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Mr. H. Smith thanked all those officers
who had served over the past year for their
efforts in all the activities of the Section.
1n accordance with Rule No.8, Mr. S. L.
Mole had retired from the Committee this
year and Mr. M. J. Heavers had become
the Honorary Social Secretary. There were,
therefore, two vacancies on the Committee,
for which three nominations had been
received. As a result of a ballot, Mr. H.
Archer and Mr. A. W. R. Thomas were

elected. The two Honorary Auditors, Mr.
R. Bowden and Mr. E. L. Tweedie, who
have both given long service in this capacity
to the Section, were unanimously re-elected
for the following year.

After the Annual General Meeting had
been declared closed, Members sat down to
an excellent hot-pot supper with liquid
refreshment and spent a convivial evening
being entertained by Mr. L. Adams.

1. S. M.

Queensland Section

Members of the Queensland Section Committee at their Annual Dinner Dance

ANNUAL DINNER DANCE

On 7 December 1960, about eighty
Members and guests wended their way to
"The Chinese Club", Auchenflower, Bris
bane, where the Section held its Annual
Dinner Dance. The Chairman, Mr. H. A.
McDonald, and Mrs. McDonald received
and welcomed the Members, guests and
their ladies.

After an excellent meal at which vast
quantities of Chinese food and spring
chickens were consumed, the loyal toast
was proposed by Mr. McDonald, who also
spoke briefly on the valuable work carried
out during the year by members of the
Committee. Later, the energetic among the
company enjoyed themselves dancing and
the not so energetic by conferring with their

many friends. They were assisted by the
plentitude and excellent quality of the
Queensland beer, while those dancing were
helped by an excellent seven piece dance
band, which showed amazing flexibility in
playing music to suit all tastes. Featured
in this band were some very talented artists
who included in their repertoire some
stimulating performances of traditional
jazz. Dancing continued late into the night
when the evening was brought to a close
with the usual traditional ceremonies. The
smooth running of the function was largely
due to Mr. H. C. Wulff, who was Master
of Ceremonjes, and to Mr. B. Porter who
spent many long hours over the organisa
tion.

D.W.
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Newcastle Section
ANNUAL DINNER DANCE

The Section Annual Dinner Dance was
held in the Crown Hotel on 21 March.
Among the principal guests were the
President, Mr. P. J. Gay, and Mrs. Gay,
the Chairman of the Scottish Section,
Mr. E. A. Bullions, and Mrs. Bullions, the
Chairman of the Hull Section, Mr. J. S.
Geary, and Mrs. Geary, the Chairman of
the Manchester Section, Mr. H. Smith,
and Mrs. Smith, and Mr. and Mrs. Reay
represented the Midlands Section.

There were ninety-one members and
guests present to hear the President
propose the toast to the Section, mentioning

the continued growth of the Section and
commenting with pleasure on the number
of younger members in attendance. The
Chairman of the Section, Mr. A. D.
Hibberd, who proposed the toast to the
guests, explained how it came about that
he was presiding for the third time at this
function and, as it was his swan-song, he
expressed his thanks to the various officers
who had given their support during his
two years of office. After the dinner,
dancing continued until 1 a.m., when an
enjoyable evening had to be brought to a
close.

G.W.D.

Scottish Section
When the business of the meeting was

concluded, the Chairman thanked all
Members for their unstinted support during
the session just ending, and he felt sure
they would all continue to work for the
common good in the future. In reply, Dr.
D. Stead, Immediate Past Chairman,
thanked Mr. Bullions on behalf of the
Members and assured him that much of the
success attending the work of the Section
during the year under review was in no
small measure due to Mr. Bullions's own
efficiency and zeal. H. G.

A. H. WHITAKER

A well-known and much respected per
sonage is missing from the list of Honorary
Officers and Committee Members for the
1961-62 session. The name, A. H. Whit
aker, is indelibly written in the annals of
the Scottish Section. A Founder Member
and Past Chairman, Mr. Whitaker has
filled with distinction and acceptance many
offices. In recent years he has been the
Section's Representative on Council and
occupied the role of elder statesman in the
affairs and deliberations of the Section,
where his counsel was invariably sought
on all matters of protocol. For his years of
unremitting effort on behalf of the Scottish
Section, all Members now record their
grateful thanks to Mr. Whitaker and hope
that it may be possible for him to be present
at some future meetings of the Section.

Mr. A. Mclean

Mr. H. Gibson

Mr. H. Gibson

Mr. E. A. Bullions
Mr. A. S. Fraser
Mr. G. Anderson
Mr. J. S. Hutchison

Mr. D. M. Stewart
Mr. L. Hopwood
Mr. J. D. W. Davidson

Mr. W. W. Horsburgh, Mr.
A. Mawer, Mr. J. Miller,
Mr. W. K. MacCallum,
Mr. J. F. McVey, Mr. W.
Peden.

Committee ..

ANNUAL GENERAL MEETING

The Annual General Meeting of the
Scottish Section was held on 21 April, at
St. Enoch Station Hotel, Glasgow. With
Mr. E. A. Bullions in the chair, and in the
presence of a fair attendance of Members,
the business on hand was efficiently and
harmoniously accomplished. The Chair
man, Honorary Officers. Committee Mem
bers and Honorary Auditors were nomin
ated and elected to their respective appoint
ments.

Chairman
Vice-Chairman
Han. Secretary
Han. Treasurer
Han. Publications

Officer ..
Representative on

Council ..
Han. Research

Liaison Officer Mr. T. B. Hannah
Han. E4ucation

Officer ..
Student Group

Liaison Officer
Han. Auditors
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H.G.

Mr. Whitaker was made an Honorary
Member of the Association in 1956.

H.G.

known professional artists, but if the Sec
tion's own musicians and songsters main
tain their present form, the Section might
well be able to dispense with outside help

ANNUAL SMOKING CONCERT on future occasions. It can be recorded
Following the Annual General Meeting, that this was another successful "Smoker"

Members and friends foregathered at the and thanks are due to those responsible,
Stuart Hotel, East Kilbride, for the Annual especially to Mr. Ian Hutchison, who at
Smoking Concert. After a meal served in very short notice made the final arrange
pleasant surroundings, the remainder of ments when it became necessary to find a
the evening was devoted to song and story. new venue for this function.
The harmony was sustained by two well-

Register of Members
The following elections to membership have been approved by the Council. The

Sections to which the new members have been attached are given in italics.
Ordinary Members

BROWN, BERNARD CLARK, 151 Summerhouse Drive, Wilmington, Nr. Dartford, Kent.
(London)

BROWNLIE, JAMES POVEY, 11 Faskally Avenue, Bishopbriggs, Glasgow, Scotland.
(Scottish)

BUTTERS, DEREK FRANCIS, 16 Hartington Court, Lansdowne Way, London, S.W.8.
(London)

CHARMAN, PAUL EDWARD HENRY, Silver Birches, Connaught Road, Brookwood,
Surrey. (London)

EASTON, JAMES DOUGLAS, 19 Craiglaw Avenue, Eaglesham, Glasgow, Scotland.
(Scottish)

FILSON, ARTHUR COLE, 57 Newsham Drive, Newsham Park, Liverpool, 6.
(Manchester)

FORESTIER, MLLE. H., 161 rue de la Republique, Puteaux (Seine), France. (Overseas)
FRANIC, BORIS, Colorificio Italiano Max Meyer S.P.A., Via Comasina, 121, Milan,

Italy. (Overseas)
HARRIS, LESLIE CYRIL, 10 Home Close, Pound Hill, Crawley, Sussex. (London)
HICKMAN, VIVIAN, c/o Styrene Co-Polymers Ltd., I Roebuck Lane, Sale, Cheshire.

(Manchester)
HOWARTH-WILLIAMS, JAMES, Swale Chemicals Ltd., 53 Park Hill Road, Croydon,

Surrey. (London)
INGHAM, MICHAEL PETER, lIB Oxford and Cambridge Mansions, Marylebone Road,

London, N.W.I. (London)
JONES, PETER RONALD CHARLES, 40 Mill Lane, Bilbrook, Wolverhampton, Staffs.

. (Mldland1)
JONES, THOMAS MAXWELL, 82 King Street, Southport, Lancs. (Manchester)
KENNEDY, THOMAS, "Greenlands", 30 Hillington Road, Sale, Cheshire. (Manchester)
RING, PETER NORMAN, 22 Park Court, Abbeville Road, Clapham, London, S.W.4.

(London)
ROBINSON, ANTHONY, 25 Ferndale Road, Thurmaston, Leics. (Midlands)
ROOME, KENNETH, Shell International Chemical Co., S1. Helens Court, Great S1. Helens,

London, E.C.3. (London)
SREEVES, JOHN ERNEST, 34 Yoxall Road, Shirley, Solihull, Warwicks. (Midlands)
THORNHILL, ARTHUR EDWARD, 7 Baguley Road, Sale, Cheshire. (Manchester)
THOMAS, GRAHAM CHRISTOPHER, "Calverton", Britwell Road, Burnham, Bucks.

(London)
TORRE, HUMBERTO, 18 Ventnor Gardens, Barking, Essex. (London)



404 NOTES AND NEWS June

HARVEY, JOHN ALOYSIUS, Drinagh, Heathbridge Green, Cobham, Surrey.
TREGASKIS, CHARLES GEORGE, 23 Dunstone Road, Higher St. Budeaux,

Devon.

Associate Members .
BROWN, ALEXANDER DURHAM CmRNSIDE, 16 Craiglea Crescent, Milngavie, Nr. Glasgow,

Scotland. (Scottish)
BURTON, PETER, 30 Sylvan Avenue, Emerson Park, Hornchurch, Essex. (London)
GILBERT, KENNETH, 59 Avondale Avenue, Hazelgrove, Stockport, Cheshire.

(Manchester)
(London)

Plymouth,
(London)

Junior Members
CRAIG, ROBERT, Law House, 14 Haddricks Mill Road, Newcastle upon Tyne, 3.

(Newcastle)
FERRIS, ANTHONY GEORGE; 7 Common Road, Inkpen, Nr. Newbury, Berks. (London)
GENT, MALCOLM ApPLEBY, Taylors Cellulose Lacquer Co., Victoria Works, Garside

Street, Bolton, Lanes. (Manchester)
HUGHEs, KENNETH PETER, Taylors Cellulose Lacquer Co., Victoria Works, Garside

Street, Bolton, Lanes. (Manchester)
LYON, JOHN RUSSELL, 4 Maxwell Place, Liverpool, 13. (Manchester)
McLEAN, ANGUS McDoNALD, 930 Argyle Street, Glasgow, C.3. (Scottish)
PELLOW, NEIL McINNES, 443 Broomfield Road, Balornock, Glasgow, N.l. (Scottish)

NEWS OF MEMBERS
Mr. W. G. Wade, an Ordinary Member

attached to the Bristol Section, is now
visiting Australia. He has been travelling
through the Near and Far East and
intends to visit New Zealand and the
United States before returning home.
Mr. Wade is also intending to deliver a
paper to the Association in Melbourne on
5 June.

Mr. P. E. H. Charman, an Ordinary
Member attached to the London Section,
has been appointed Technical Represen
tative of Croxton & Garry Ltd.

Mr. J. M. Maughan, an Ordinary
Member attached to the Hull Section, has
been appointed Works Director of the
Humber Oil Company Ltd.

Mr. M. G. Bassett Smith, an Associate
Member attached to the London Section,
is to become General Manager of the
Dunlop Footwear Company at Walton,
Liverpool, on 1 August.

Mr. W. H. Stevens, an Ordinary Member
attached to the London Section, has been

elected Honorary Secretary of the Asso
ciation of Consulting Engineers.

Mr. B. N. Reavell, an Ordinary Member
attached to the London Section, and
Chairman of the Kestner Evaporator and
Engineering Company, has been elected
to the Council of the British Chemical
Paint Manufacturers' Association.

It is regretted that an error occurred in
this Section in the April issue of the
Journal. Mr. K. Reiser was reported to
have joined Lewis Berger (Great Britain)
Ltd. in 1934 and to have been general
works manager in 1959. In fact, Mr. Reiser
joined Lewis Berger as a management
trainee in 1954, becoming technical liaison
officer in 1956, and technical and economic
planning officer in 1958. He is combining
his directorship with the post of research
and development manager.

PRINTING INK MANUAL
On 23 March a reception was held in

the Connaught Rooms to celebrate the
publication of "The Printing Ink Manual".
The Manual deals with the history, theory
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and practice of printing ink manufacture
in a manner suitable for the instruction of
technicians entering the industry. It is
also designed to be a valuable guide to
graduates, research workers and others
connected with or otherwise interested in
the industry.

The Manual was prepared by a panel
of British experts in the printing ink
industry, with the support of the Society
of British Printing Ink Manufacturers.
The Technical Training Board of the
Printing Ink and Roller Making Industry,
under whose guidance the Manual was
prepared, operates under the direction of
the Society of British Printing Ink Manu
facturers and the Oil and Colour Chemists'
Association.

At the reception, Mr. N. E. Ward, the
President of the Society, welcomed repre
sentatives of the Press and introduced
Dr. F. W. Stoyle, who played a prominent
part in the setting up of the Technical
Training Board and who was also its first
Chairman. Dr. Stoyle dealt briefly with
the history of the Manual before handing
over to Dr. R. F. Bowles, the present
Editor-in-Chief. Dr. Bowles gave details
of the work involved in the production of
the Manuals and paid special tribute to
the work of the first Editor-in-Chief,
Mr. H. A. Idle, who had borne so much
of the initial hard labour.

A review of the "Printing Ink Manual"
by Dr. F. W. Clulow, Director of the
Department of Printing and Photographic
Technology at the Manchester College of
Science and Technology, appears on
page 382.

It is interesting to note that this Manual
preceded by one month Part One (Non
convertible Coatings) of the Paint Tech
nology Manuals, being published by this
Association. Both are primarily intended
to serve the same purpose-the training of
technical personnel within the industries
concerned. Members will be interested to
learn that Part Two of the Manuals,
entitled "Solvents, Oils, Resins and
Driers", is well advanced and that pub
lication is expected in the autumn.

BATTERSEA COLLEGE OF TECHNOLOGY

The Spectroscopy Section of the
Battersea College of Technology has
announced a course on Colour Technology
(11) (19-23 June, 1961). The course is
intended to meet the needs of those who
are concerned with colour control in
industry. It will be arranged to add to and
to extend the first course given last year.

Enrolment forms may be obtained from
the Secretary (Spectroscopy Courses),
Battersea College of Technology, London,
S.W.II. Early application is advisable.

SLF THIRD CONGRESS

The Federation of Scandinavian Paint
and Varnish Technicians (SLF) will be
holding its Third Congress in Oslo from
]2-]4 October, ]96], with the Association
of Norwegian Paint and Varnish Chemists
as organisers. The Federation is a union
of the associations of paint and varnish
technicians in Denmark, Finland, Sweden
and Norway. The first Congress took place
in Stockholm in 1955 and the second in
Copenhagen in 1958. The programme will
include lectures and discussions of paint
technology problems, and the last day will
be reserved for excursions. The majority
of the lectures will be given in Scandinavian
languages, although some will be in
English or German.

Further information can be obtained
from the Secretary of the Third SLF
Congress, Mrs. Inger Carl, Alf Bjercke,
Skippergt, 29, Oslo, Norway.

WAVERLEY GOLD MEDAL

The annual essay competition, with the
first prize of the Waverley Gold Medal
and £ I00, is sponsored by Research to
encourage scientists to write clearly and
comprehensively about their work. There
is a second prize of £50, and also a special
prize of £50 for competitors under thirty
years of age. Full details and entry forms
can be obtained from The Editor, Research,
88 Kingsway, London, W.C.2.
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Forthcoming Events
June

(Note: Details are given of meetings arranged in the U.K. up to the 15th of the month following publication, and in
the Commonwealth up to the 15th of the second month after publicarion.)

Thursday, 1 June
Biennial Conference. "Physics in Surface
Coatings", at Palace Hotel, Torquay,
Devon.

Thursday, 1 June
New South Wales Section. Factory
Inspection, B.O.R.A.L. .Refinery.

Friday, 2 June
Biennial Conference. Palace Hotel,
Torquay.
Annual General Meeting at the Palace
Hotel, Torquay, at 2.15 p.m.
Association Dinner and Dance at the
Palace Hotel at 7.30 p.m.

Saturday, 3 June
Biennial Conference. Conference dis
perses.

Monday,5 June
Victorian Section. "Micronised Pigments
for Paint and Ink Manufacture" by
W. G, Wade, Technical Director, Golden
Valley Colours Ltd., Bristol.

Friday,9 June
Bristol Section. The Annual Skittles
Match with the Birmingham Paint,
Varnish and Lacquer Club at "Ye Olde
Hobnails", Little Washbourne.

Thursday, 15 June, to Sunday, 18 June
New South Wales Section. Third Annual
Convention at the "Ritz", Leura.

Monday,3 July
Victorian Section. "Anti-Fouling
Systems" by F. Marson, M.SC., Defence
Standards Laboratories.

Thursday, 13 July
New South Wales Section. "Emulsions
in Paints" by B. McGuinness.

Friday, 28 July
New South Wales Section. Annual Ball.

Monday, 7 August
Victorian Section. "Scientific Library
Methods" by P. Russell, Librarian in
Charge, C.S.I.R.O., Library, Canberra.

Thursday, 10 August
New South Wales Section. "Unsaturated
Polyesters" by J. Samios.
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UNIVERSAL
RAW MATERIALS

FOR

PAINTS AND PRINTING INKS

OLEINES
Extra Pale, Pale and Brown

STEARINES
All Grades for all Trades.

In Flake, Block and Powder.

DISTILLED
FATTY ACIDS

Drying
Semi-Drying, Non-Drying.

GLYCERINE
B.P. and Refined Technical

Grades.

WHITE SOAPMAKING
OLEINES & FATTY

ACIDS
Blended to customers'

requirements

U UNIVOL" PURE
ACIDS BY

FRACTIONAL
DISTILLATION

Caprylic . Capric Lauric
Myristic . Palmitic . Stearic

Erucic . Behenic • etc.

Animal and Vegetable
PITCHES in all melting points

WRITE FOR TECHNICAL BROCHURE

SAMPLES AVAILABLE ON REQUEST

THE UNIVERSAL OIL
COMPANY LIMITED

HULL: Head Office and Works. 'Phone:
41311 (9 lines). Telegrams & Cables:
.. UNIVOL, HULL TELEX"
LONDON: Cunard House, 88 Leadenhall
Street, E.C.3. 'Phone: AVE 4081 (3 lines)
Telegrams: "PREMOIL LONDON TELEX'

xxxiii
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the
advantages of

BPOE water soluble resins
Cut pigment costs, save the expense of transport-
ing and storing solvents - simply by using EPOK

water soluble resins. Paints formulated with these
resins have high performance, low cost and all the

applicational advantages of water solubles. NOW is the
time to put this paint revolution to profitable use. For

further information please write for Epok Booklet No. 54

Epok is a reg'd trade mark

IBritish Resin Products Ltd _ 8
Bales and Technical Service Devonshire House Piccadilly London WI Hyde Park 0151
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The most widely used diatomaceous
filter aids in Europe.
Purity-uniformity and high per
formance with maximum economy.

Expanded Perlite base filter aids
MANUFACTURED IN THE UNITED
KINGDOMofTering exceptional
economy and high efficiency.

Samples and technical information on request

THE BRITISH CECA COMPANY LIMITED-----._-- -=-= :1::

i 5-1:5
- •••• r-.=-= =-~.--- INDUSTRIAL

PRODUCTS
DIVISION

175 PICCADILLY, LONDON, W.1

Telephone: HYDe Park 5131
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ORR 9 S
ZINC
SUJLP IDlE
PIGMENTS
& EXJfJENDJERS

FOR THE

E~~ INDUSTRY

LITHO PONE

28/30 & 60% qualities

COMMERCIAL

ZINC SULPHIDE

BLANC FIXE

GROUND WHITE

BARYTES

MICRONISED BARYTES

CONSOLIDATED ZINC CORPORATION (SALES)

LIMITED' LONDON, S.W.I

J.a.C.c.A.

PRINT

IN

PRACTICE

Whether you want a letter

heading or a three-hundred

page book-

printed in one colour or tour-

on newsprint or art paper

you will want the best results.

Our services are available

for consultation on any matter

of print.

METCHIM & SON LTD

8 STOREY'S GATE, WESTMINSTER. SW,

Whitehall 7292
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Restlt-p~ tit
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These two operating platform views are

of steam heated stainless steel resin

plants which we have recently supplied.

Gas, oil or electric heating can also be

embodied in our resin plant designs

to suit your process requirements.

Two S-ton steam heated P.F. ~
kettles at the Dunston-on
Tyne works of Resinous
Chemicals Limited.

3·ton plant supplied to Chas.

~
Lowe & Co. (Manchester) Ltd.

. of Stockport for the produc
tion of P.F. resins. Heating
and cooling by external coil.

Gas or oil fired
furnace. Coolint by
separate heot
exchanger.

xxxvii

Gas heated immer
sion tubes with rll·
lernol bottom heater.
Coo/inr by woter
jacket,



xxxviii J.G.C.C.A.

MAGLITES NOW AVAILABLE

IN THE UNITED KINGDOM!

magnesiutn compounds for

NON-PENETRATION

ENAMEL HOLD-OUT

BUFFERING AGENTS

as manufactured by

MERCK & CO., INC., NEW JERSEY

Full information and samples from

CROXTON & GARRY LTD
27 St. James's Road.
Kingston-on-Thames,

Surrey.

Tel. KIN 9444 (PBX)

Scottish Office:

312 High Street, Glasgow, CA.
Tel. Bel 0899
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CLASSIFIED CONTINUED FROM OVERLEAF

SJTUATIONS VACANT

TECHNICAL REPRESENTATIVE
THE SYNTHETIC RESIN DIVISION of an important London Group of Companies

wishes to engage an additional Technical Representative to serve the PAINT
AND ALLIED INDUSTRIES IN THE SOUTH OF ENGLAND.

We are looking for a man of about 25, qualified in Chemistry to at least H.N.C.
standard, who has experience of the paint or plastics industry and who would be
prepared to spend approximately two years in our service laboratories as a Senior
Technical Service Technologist, engaged in market and technical applications research,
technical writing and the provision of direct technical backing to existing representatives
in specialised applications.

Applicants should give full details of their academic background and industrial careers
when replying to Box H.2931, c/o White's, 72 Fleet Street, London, E.C.4.

A Chemist/Technologist aged 20-30 is re-
quired to extend the development programme

on industrial and marine paints in a small
modern laboratory. Commencing salary £800
p.a., non-contributory pension scheme in opera
tion. Replies will be treated in strict confidence
and should give full details of past experience
and qualifications. Replies to Box No. 145/61.

PUBLISHER'S ANNOUNCEMENT

Latest Figures at 13 May :-
J,784 headings-names of different products
3,680 entries- " "manufacturers

in Fisk's Paint Year Book and Buyers'
Guide, 58 College Road, Harrow, Middlesex.

HARrow 3578.

purposes uSing
OIL or ELECTRICITYGAS,

Kestner's specialise In

PROCESS HEATING
for all

ANOTHER NEW KESTNER DEVELOPMENT

The Isoductive system (Patents applied for).
A robust unit giving high efficiencies at low cost.
This is in addition to the well known patent
systems:

Isolectric (Electric) 0-600°c
Merilene (Fluid heat) 0-315°c
Perolene (Fluid heat) 20-375°c
Induction (Mains frequency electric) 0-500°c
Hot coil (Gas) 0-350°c

Solvent Recovery Unit witll lsoduclive Heating System (Flameproof).

lip.~l"pr
THE CHEMICAL ENGINEERS

Our Engineers are at your disposal to discuss your individual problems

KESTNER EVAPORATOR & ENGINEERING CO LTD
5 GROSVENOR GARDENS LONDON, S.W.I
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CLASSIFIED ADVERTISEMENTS

Classified Advertisements are charged
at the rate of 7s. 6d. per line. Advertise
ments for Situations Wanted are charged
at 2s. 6d. per line. They should be sent
to the General Secretary, Oil & Colour
Chemists' Association, Wax Chandlers'
Hall, Gresham Street, London, E.C.2.

Telephone: Monarch 1439

SITUATIONS VACANT
INDUSTRIAL Paint Company, which is

expanding its Development Laboratory,
requires laboratory assistants, junior (pre
ferably with some experience) and senior.
Every facility given for further study. Apply:
The Technical Director, The British Domolac
Co. Ltd., Harrow Manorway, London, S.E.2.
pAINT TECHNOLOGIST with City and

Guilds Certificate required to assist Chief
Chemist in the development of new products
in the laboratory of a progressive and expanding
organisation in North-West Kent. This is an
interesting position for a young man (23-28
years) with initiative and imagination. Pros
pects of advancement are good. Pension scheme
in operation. A generous salary fully in accord
ance with qualifications and experience will be
paid. Applications (in confidence) to Box No.
140/61.
THOMAS FORMAN & SONS LTD.,

Nottingham, invite applications for the
position ofWorks Chemist. Laboratory facilities
and assistance provided. This is a senior ad
visory appointment carrying the appropriate
salary and providing long term opportunities
for a suitably qualified candidate. Familiarity
with printing techniques and materials an asset
but more important is energy and a sense of
purpose. Apply the Secretary.

SITUATIONS WANTED
CHEMIST/MANAGER, 23 years' experi-

ence technical development and produc
tion industrial lacquers, polishes, inks and
plastics. Age 44, seeks permanency near South
London. £1,200-1,500. Please reply to Box No.
141/61.
STUDENT (aged 16), taking G.C.E. this

summer, wishes to obtain technical post in
a paint laboratory, preferably in the London
area. Please reply to Box No. ]42/61.
WOOD Finishing Specialist, 25 years of age,

previously self-employed, wishes to obtain
a technical post in the paint or allied industries.
Practical knowledge of the application of
finishes. Wishes to embark upon a course of
technical studies. At present residing in the
London area. Please reply to Box No. ]44/61.

PUBLIC APPOINTMENTS
CHEMISTS required at Headquarters,

M]NISTRY OF AVIATION, London.
Post 1. Take charge of section responsible

for initiating and progressing research pro
grammes to provide hydraulic fluids and
aircraft lubricants of improved performance
and prepare and maintain specifications for
these materials.

Post 2. Initiate and control extramural
research and development programmes con
nected particularly with use of paints and
adhesives in aircraft and guided weapons; deal
with problems arising from use of these
materials and prepare and maintain specifi
cations for these materials.

Post 3. Initiate and control extramural
research and development programmes con
nected with use of plastics in aircraft and
guided weapons, deal with problems arising
from the use of plastics and prepare and
maintain specifications for plastics for use in
these fields.

Appointments as PRINCIPAL SCIENTIFIC
OFFICER (minimum age 31) or SENIOR
SCIENTIFIC OFF]CER (minimum age 26).
Qualifications: Ist or 2nd <:lass honours degree,
or equivalent, in chemistry and some years
post-graduate research experience in appro
priate field. Salary ranges: P.S.O., £1,781
£2,483; S.S.O., £1,402-£1,719, superannuation
under F.S.S.U. Opportunity for candidates
under 31 to compete for established (non
contributory pensionable) posts.

Forms from Ministry of Labour, Technical
and Scientific Register (K), 26 King Street,
London, S.W.I, quoting reference F.263/IA
and appropriate post. Closing date 29 June,
]961.

EQUIPMENT FOR SALE

ONE Norcross Recording Viscometer
explosion-proof for Class ], Group D

applications. Consisting of measuring element
and 24-hour recorder. The measuring element,
Model 10 electric-pneumatic falling piston
principle. Suitable for continuous measurement
of fluid viscosity over a wide range and at
pressures from ]00 p.s.i. down to full vacuum;
recorder calibrated 0-100 arbitrary units.
Replies to Box No. 143/61.

JOURNALS FOR SALE

l .a.c.c.A., ]927-60 Vols. ]0-43, some earlier,
also Paint Manufacture ]931-37 Vols. ]-7,

also Technical books. Offers. Further details
to Box. No. 139/61.

MORE CLASSIFIED ADVERTISEMENTS OVERLEAF



SPECIALIST TECHNICIANS
TO THE PAINT, VARNISH, LINOLEUM

AND ALLIED INDUSTRIES

-
......

James Beadel
AND COMPANY LIMITED

Membn of the Reichhold Chemicals Ltd. Group

PROMPT AND REGULAR

DELIVERIES FOR HOME AND EXPORT OF

SYNTHETIC RESINS
by Beck Koller & Company (England) Limited

DRIERS
Naphthenates 'Linoleates Oleates

by Alchemy Limited

ZINC OXIDE
by The Felling Zinc Oxide Company Limited

PIGMENTS, EARTH COLOURS, etc.
Extra strong Yellow Ochres

~AMPLES ON REQUEST FROM

........

-

III

L

HEAD OFFICE:
Beckacite House, Speke,
Liverpool 24
'Phone: Hunts Cross 1395/6
'Grams: Rodatz, Liverpool

LONDON OFFICE:
110 Cannon Street, E.C.4
'Phone: Mansion House 1766/7
'Grams: Rodatz, Cannon,
London
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