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activities. During the hundred years of its existence, 
the Office has played a large part in fostering inter
national co-operation in meteorology, and the late 
Sir Nelson Johnson was president of the International 
Meteorological Organization during the critical post
war period when the Organization handed over its 
responsibilities to the World Meteorological Organ
ization, one of the Specialized Agencies of the United 
Nations. The staff of the Office take a large part in 
the activities of the World Meteorological Organiza
tion, especially in relation to its technical commis
sions, and the meteorologist has to accept foreign 
travel as an integral part of his official duties. 

The greatest handicap from which the Meteor
ological Office has suffered during its first hundred 
years has been the neglect of meteorology as a subject 
for systematic study by British universities generally ; 
but there are now welcome signs of an awakening of 
interest. The Office has placed research contracts 
with the universities of Oxford, Cambridge, London 
and Wales (University College, Aberystwyth), and 
has stimulated interest in the science by inviting 
members of university staffs to serve on the Meteor
ological Research Committee. The need for basic 
study is, however, pressing, and although the Office 
has now a large and well-developed research side, 
backed by one of the finest collections of meteor
ological literature in the world, the professional 
meteorologist requires more than ever the support 
of the academic worker to help him to grapple 
effectively with the many problems that await 
solution. 

THE GOVERNMENT LABORATORY 
POLONIUM SERVICE 

IN April 1930, Dr. (now Sir George) G. C. Simpson, 
then director of the Meteorological Office (Air 

Ministry), approached Sir Robert Robertson, who 
was Government Chemist at the time, with the 
request that the Government Chemist's Department 
should undertake the polonium plating of the 
'collectors' of the instruments used for measuring 
atmospheric potential gradient at the observatories 
at Kew, Eskdalemuir, Dumfriesshire and Lerwick, 
Shetland. 

The 'collectors' are copper rods, 3 in. long tapped 
to a 2.B.A. thread at one end, and they are plated 
with polonium for about half an inch at the other 
end. The originals were supplied by the. Meteor
ological Office, but replacements have since been 
made in the Government Laboratory workshop. 
Experimental work has also been carried out with a 
split collector, plated over a narrow band in the 
middle of a cylinder 2 in. long, and ¾ in. in diameter, 
that is made in two pieces for clipping on to a wire. 
In use, the standard type of collector is screwed to 
a rod projecting from the wall of a building, the rod 
being connected to the needle of a quadrant-type 
electrometer. 

The record is standardized by measurements over 
open level ground. Before the introduction of the 
polonium-coated type, Kelvin 'water drop' electrodes 
were used at Kew and Eskdalemuir, and a spiral wire 
coated with a preparation containing radium at 
Lerwick. Potential gradient measurements have been 
made at Kew since about 1840, and the record is 
tabulated since 1898. The quadrant electrometer in 

use at present was set up in 1886 ; it is a slight 
modification of a very early model installed per
sonally by Lord Kelvin in 1873. 

Prof. Sidney Russ, of the Middlesex Hospital, 
supplied the Government Chemist's Department with 
used radon tubes, and from them Mr. C. O. Harvey 
prepared the plating solutions as radium D, E and F 
in N/2 (5 per cent) hydrochloric acid; though since 
1935 the solutions have been made up in 0·15 N 
(1 per cent) nitric acid, which was found to be more 
satisfactory. On May 9, 1930, the first collector was 
dispatched to Kew Observatory, and since then more 
than four hundred collectors have been sent to the 
observatories at Kew, Lerwick and Eskdalemuir. 
The work, originally in the care of Mr. Harvey, has 
since been performed by Mr. J. L. Buchan, Dr. P. J. 
Hardwick, Dr. C. R. Hoskins and Mr. A. D. Baynes
Cope in succession. 

The techniques used are kept as simple as possible. 
Plating is by autodeposition, during 24 hr., from 
a magnetically stirred solution. Each of the six 
solutions used contains about ½ me. of radium D 
and is used about once every three months, allowing 
ample time for polonium to be regenerated from the 
radium D. Copper accumulates in the solutions, and 
is removed every two years. 

The service was not interrupted in any way by the 
Second World War, and the only recorded mishap 
came in January 1953, when the collector in use at 
Lerwick was blown away in a blizzard. A fresh 
collector was dispatched within twenty-four hours, 
and later, the collector was recovered, bent but still 
active and serviceable. 

During 1954, information on the length of useful 
service was obtained from the observatories, and 
experimental data were obtained in the Government 
Chemist's Department. It was found that the loss 
of efficiency in collectors was due more to adverse 
weather conditions than to normal radioactive decay 
processes. The fog of December 1952 almost com
pletely deactivated the collector at Kew, whereas in 
fine weather in the spring in 1954 the Lerwick 
collector lost only a little more than the theoretical 
amount of activity. 

This account is published by permission of the 
Government Chemist, Dr. G. M. Bennett. 

DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 

REPORT FOR 1953-54 

IF the persistence with which questions have been 
asked in the House of Commons in recent months 

concerning the Department of Scientific and Indus
trial Research is any guide, the Department's report 
for the year 1953-54* should be received with 
exceptional interest. It includes a short report of 
the Committee of the Privy Council, over Lord 
Salisbury's signature, and the thirty-ninth annual 
report of the Advisory Council, signed by Sir Hugh 
Beaver ; there is also the usual summary of work 
carried out by the various research stations and 
boards and research associations~in fact, the report 
follows the usual pattern of recent years. Besides a 
summary of the Department's expenditure for the 

• Department of Scientific and Industrial Research. Report for the 
year 1953-54. (Cmd. 9386.) Pp. 326. (London : H.M. Stationery 
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year ended March 31, 1954, there are appended lists 
of assessors to the Advisory Council, of the various 
committees of the Advisory Council, research boards 
of the Department and their membership, of grants 
for special researches in progress or authorized during 
the year and a 27-page list of publications issued 
during the year. 

There is thus much useful material in its three 
hundred-odd pages to assist either a member of 
Parliament or of the general public to form a sound 
opinion as to the value the nation is getting for an 
expenditure of £5,865,279 in 1953-54 and for which 
£6 ·5 million is provided in the Civil Estimates for 
1955-56. Nevertheless, as questions being asked in 
Parliament indicate, the report does not really 
provide the background information by which the 
soundness of the distribution of Britain's effort in 
this field as a whole can be judged. The Department's 
expenditure of £6 million has to be set against a 
figure of £200 million or more on civil research in 
the Civil Estimates ; nor does this figure take account 
of expenditure by industry on like purposes, of 
defence research, which may have relation to civil 
needs, or of that being carried out by the public 
corporations. The absence of any such broad back
ground information means that judgment on par
ticular items of expenditure by the Department must 
be made with reserve. Nor is there evidence that any 
steps are being taken to improve the clumsy and 
indirect arrangement by which questions regarding 
the Department's activities are handled in the House 
of Commons, to provide the Lord President of the 
Council with an adequate staff, or to strengthen the 
Department's Intelligence and Information Division 
sufficiently to enable it to deal adequately with the 
matter of public relations, neglect of which appears 
to be responsible for a considerable proportion of 
Parliamentary questions. 

The gross expenditure of £5,865,279 compares with 
£5,773,303 gross in the previous year and is reduced 
to £5,254,342 by various receipts (£317,970 being by 
the National Physical Laboratory) for work done for 
other government departments or for industry, the 
net increase on 1952-53 being £46,887; the estimates 
for 1954-55, as approved, provide for a further 
increase of £578,379. On October 1, 1954, the 
Department employed 4,220 staff of all grades 
(including 164 part-time), compared with 4,073 (159 
part-time) the previous year. Annual grants to 
research associations totalled £1,254,088 (compared 
with £1,449,635 in 1952-53), with a special grant of 
£1,839 and grants for special researches amounting to 
£412,431 (£317,321 in 1952-53). Grants to students 
amounted to £295,419, an increase of £29,522, the 
number of students in training being 1,009 compared 
with 976, and of these 415 were new. Of the eleven 
senior research awards, four were new, and 26 new 
grants for special researches brought the total of such 
grants to 58, compared with 70 in 1952-53 and 91 
in 1951-52. Six of these awards were in physics, 
three in chemistry and one oach in biology and 
engineering ; and of the grants for special investi
gations, twenty-five were in physics, seventeen in 
chemistry and four each in mathematics and astro
nomy, in biology and in engineering. Chemistry claimed 
427 and physics 300 of the students receiving grants ; 
99 were in engineering, 97 in biology, 38 in mathe
matics and astronomy, 32 in geology and 16 in 
metallurgy. 

Expenditure of £831,019 gross or £513,049 net on 
the National Physical Laboratory was slightly less 

than in 1952-53 (£546,617 net). Expenditure of 
£314,407 on mechanical engineering was £31,750 less 
than in 1952-53 ; but although net expenditure on 
building research (£411,594}, fire research (£25,355) 
and forest products research (£101,252) was also 
less than in the previous year, the decrease was only 
slight, Expenditure on research contracts, however, 
decreased from £9,289 to £2,589. 

Net expenditure on the Chemical Research 
Laboratory increased by £10,779 to £124,353, on 
food investigation by £71,587 to £292,118, on fuel 
research by £9,292 to £246,984, on the Geological 
Survey and Museum by £6,601 to £210,732, on 
hydraulics by £3,886 to £61,562, on pest infestation 
by £2,121 to £58,757, on radio research by £43,678 
to £94,397, on road research by £12,567 to £305,532, 
and on water pollution by £1,249 to £62,673. Head
quarters, administration, etc., accounted for £220,379, 
compared with £213,119, and £42,483 was provided 
for European nuclear research. 

For the latter purpose, £360,000 was provided in 
the Estimates for 1954-55, and this has been further 
increased to £520,000 in the Estimates for 1955-56, 
so that a considerable proportion of the increase in 
the Department's estimates over the two years is 
represented by grants for work outside Great Britain. 
With Great Britain's expenditure on the Atomic 
Energy Authority already running at £50 million a 
year, this addition needs to be remembered in con
sidering the allocation of scientific effort, while of the 
Department's grants of £400,000 for special researches, 
some £300,000 a year is for support of nuclear physics 
research in universities. For this latter purpose the 
Advisory Council has now constituted the Nuclear 
Physics Sub-Committee of its Scientific Grants Com
mittee as a full committee, the terms of reference of 
which include, besides the consideration of appli
cations for grants, the keeping under review of the 
scientific aspects of the Department's responsibilities 
arising from the United Kingdom's membership of 
the European Organization for Nuclear Research. 

Government Establishments 

The Advisory Council now reports substantial 
progress in the building . of the new Mechanical 
Engineering Research Laboratory at East Kilbride, 
where the hydraulic machinery laboratory is 
approaching completion and now laboratories for the 
Divisions of Heat, Mechanisms and Metrology are 
likely to be started soon. The non-industrial staff is 
now 190, an increase of 25 per cent during the year, 
and recruitment of a further 40 has been authorized. 
In the Divisions of Mechanics and Materials, loads and 
stresses occurring in engineering components in 
service and the way materials behave when subject 
to these stresses are being determined by analytical 
or experimental methods, so that more efficient use 
can be made of existing and new engineering materials. 
The emphasis is on repeated loading, that is, fatigue, 
and on materials for use at high temperatures, 
including the continuous deformation of metals under 
steady loads. In the Fluid Mechanics Division 
modern knowledge of fluid dynamics, especially that 
gained in aerodynamics research, is being applied to 
mechanical engineering problems, for example, with 
the view of improving the efficiency of water-turbines, 
pumps and other hydraulic machinery. In a fourth 
Division, the study of the fundamental causes of 
friction and wear between rubbing surfaces and of 
techniques for their reduction in machinery has con-
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tinucd. Elect,ron microscope examination indicated 
that unused lubricating oils for diesel engines con
taining 'heavy-duty' additives were true solutions. 
Tests in which the flow of lubricant through a high
speed bearing has been followed by using a trans
parent outer bearing shell and introducing a fluor
escent dye excited by ultra-violet light into the oil 
indicate the need for special care in designing the 
passages by which oil is introduced into the bearing. 
Basic components of mechanisms, such as gears, 
ball-bearings and universal joints, are being studied 
in the Division of Mechanisms and Metrology, to 
improve their operation and reduce noise, while the 
Plasticity Division is seeking a fuller understanding 
of the fundamental mechanism of plastic flow which 
should facilitate more efficient use of materials, more 
exact and economical design of machinery and a 
saving in power. The Division of Heat Transfer and 
Thermodynamic Tables is endeavouring to increase 
the efficiency of heat transfer equipment, including 
boilers, condensers, heat exchangers and many types 
of chemical engineering plant, and is preparing tables 
of thermodynamic properties of working fluids used 
in engineering, correlating and co-ordinating data 
from various sources. The Mechanical Engineering 
Research Laboratory was one of the Department's 
establishments visited by the Advisory Council 
during the past year. 

At the Building Research Station, which was also 
visited by the Advisory Council, full-scale trials were 
carried out in conjunction with the National :Federa
tion of Building Trades Employers of the use of 
air-entrained sand-cement mixes for external ren
derings and internal undercoats to plaster, and of 
the use of zinc oxychloride paint as an additional 
means of preventing the spread of dry-rot in timber. 
Research on prestressed concrete continued with 
particular reference to the investigation of fire 
resistance in collaboration with tho Joint Fire 
Research Organization, and it is now clear that 
sufficient protection can be given to prestressed 
concrete to allow its use in large structures where 
fire resistance is important. Results of an investi
gation, carried out in collaboration with the Metro
politan Water Board, indicate the possibility of 
dispensing with expensive steel lining in a proposed 
new deep-water tunnel some twenty-six miles long, 
with large savings in money. A major stage was 
completed in the investigation of single-stack plumb
ing, and design rules were published applicable to 
flats of up to five stories, which offer savings of 
40-50 per cent in the cost of the pipe-work over 
conventional plumbing arrangements. The extensive 
site trials carried out with the use of rail-mounted 
tower cranes for two- and three-story buildings show 
that a considerable reduction of building costs can 
be expected on most sites. Good progress has been 
made in the study of alternative methods of house
construction using factory-made components and 
dry-finished interiors. 

The Fuel Research Station was also visited by the 
Advisory Council during the year and the problems 
of this Station are receiving particular attention. 
The Advisory Council believes that the Station is 
still of high importance as a national centre for the 
study of fuel problems, and an immediate increase in 
staff has been recommended to accelerate work on 
atmospheric pollution and domestic heating. Experi
mental work on the gasification of coal fines with 
steam by the fluidized-solids technique continued, 
and incrnasing attention is being given to the fl.ow 

properties of residual fuel oils, where more funda
mental knowledge is required if a satisfactory test, 
applicable to all types of residual fuel oils, is to be 
evolved. The radioactive tracer technique has been 
used to investigate the mechanism of formation of 
the alkali sulphates responsible for bonded deposits 
in boilers, and further development work has been 
carried out on different types of combustion chamber 
for burning solid fuel in industrial gas turbines. The 
facilities of the Calorimeter Building are fully 
occupied in the study of the heat distribution from 
various types of domestic heating appliance, and a 
new and improved instrument for recording and 
measuring domestic smoke has been developed. 

Special reference is made in the Advisory Council's 
report to the work of the Road Research Laboratory 
and of the Food Investigation Organization. In the 
field of safety, the former has been concerned with 
the properties of toughened glass for windscreens, the 
construction of protective helmets of motor-cyclists 
and the value of yellow head-light beams, while the 
Laboratory's work on dazzle indicates that a great 
improvement in visibility could be obtained by 
impro_ved setting of vehicle head-lamps. Several 
machines for spreading cement and mixing it into soil 
as a road basis, developed with the Laboratory's 
help, are now in production, and attempts are being 
made to isolate and identify the organic constituent 
in certain sandy soils which prevents the setting of 
cement ; the results have now been published of a 
study of the rheological properties of a wide range of 
fine mineral powders when mixed with bituminous 
liquids, as part of an extensive investigation of the 
mechanical properties of dense bituminous mixtures 
used for surfacing roads. 

The Food Investigation Organization comprises a 
headquarters in Cambridge and four divisions dealing, 
respectively, with biochemistry and biophysics; 
meat and meat products ; fish and fish products ; 
and fruit and vegetables. The Advisory Council is 
satisfied that the arrangements for liaison with the 
many other organizations concerned with such 
problems are satisfactory, but it has established, as 
an experiment, a standing consultative committee on 
food research, representative of all the various 
sections concerned, including the research associa
tions. The work on frozen beef has shown that it is 
impracticable to freeze sides of beef before rigor 
mortis sets in ; there is little danger that the use of 
blast tunnel freezers would damage beef by freezing 
it before the occurrence of rigor mortiB, but it has yet 
to be shown that such early freezing is desirable. A 
specially designed diesel-electric trawler is being built 
to meet the research needs of the Torry Research 
Station, and it is also planned to install plant to 
freeze the first part of the catch on an existing Arctic 
trawler and to operate the vessel for twelve months. 
Studies have been made of the effects of the pro
cedure used for freezing at sea on the quality of the 
fish. A major problem in the storage of home-grown 
apples is to reduce the amount of lenticel rotting, 
caused by GloeoBporium species, of Cox's orange 
pippins stored beyond Christmas. The types of 
canker and die-back produced on apple trees by this 
species have been identified, and inoculation experi
ments indicate that twigs of Cox's orange pippin 
trees are affected more rapidly than twigs of Bram
ley's seedling. Losses during storage are also caused 
by physiological changes within the fruit itself, one 
of the most troublesome being scald. It is now clear 
that exceptionally fine summers a.re more likely to 
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produce fruit susceptible to scald than are normal 
English summers, and that the earlier the fruit is 
picked, the greater the risk of scald: with early
picked apples the only satisfactory way of preventing 
scald is to wrap the fruit in oiled paper. Measurements 
are also being made of the loss of water from apples 
in commercial stores. Investigations of the phenolic 
constituents of plants have shown that the leuco
anthocyanins make an important contribution to 
astringency in cacao products, wines, fruits and fruit 
juices. Studies are being made on a semi-technical 
scale of the economic possibilities of ion-exchange. 
processes for the preparation of ascorbic acid and 
other useful constituents from forage plants, and the 
route of synthesis of ascorbic acid from simple sugars 
has been discovered and effected enzymically in vitro. 

The account of the work of these research estab
lishments of the Department occupies some 80 pages 
of the report, and a further 115 are devoted to the 
work of the research associations. Only a few addi
tional examples can be given to illustrate the range and 
magnitude of the Department's contribution to the 
national welfare. The work of the National Physical 
Laboratory and of the Chemical Research Laboratory 
lias recently been reviewed in these columns. No 
more need be added here than that the Advisory 
Council directs attention to the formation at the 
former of a new Division for Electronics and Control 
Mechanisms, with a small group for studying the 
possibilities of increasing the mechanization of large
scale office work. This, it is believed, may make a 
major contribution to economy in the use of man
power. The Council also commends the two symposia, 
dealing with "Automatic Digital Computation" and 
"Engineering Dimensional Metrology", held at the 
Laboratory in 1953, as a valuable means of dis
seminating knowledge of the Laboratory's work and 
fostering the interchange of ideas with scientists and 
technologists outside the Department. 

The Joint Fire Research Organization is to study 
reports of large fires in general, since these account 
for a high proportion of fire losses, and in the textile, 
dyeing, bleaching and finishing trades these major 
losses are associated with fires occurring outside 
working hours. Data for the design of explosion 
relief vents are being steadily accumulated, and basic 
studies have been made of the propagation of flame 
in dusts with the view of developing an improved 
test for measuring the explosion hazard of dust-laden 
atmospheres. 

The demand for industrial information and advice 
from the Forest Products Research Laboratory 
remains high, and routine testing of new Colonial 
timbers is still a major project. Investigations have 
continued on the boring of quarter-sawn and flat
sawn material from various species, the torque and 
thrust being measured at different spindle- and feed
speeds. Service trials on railway sleepers begun in 
1935 are nearing completion, and in the work on 
timber-rotting fungi attention has been given chiefly 
to the physiology of the group of Ascomycete fungi 
which give rise to 'soft rot'. Studies on the biology 
of the common furniture beetle are continuing, 
particularly on the effect of decay on the attack of 
the beetle. 

The field-staff of the Geological Survey was 
engaged principally upon primary and revision six
inch mapping, 295 sq. miles being surveyed in 1953, 
priority in choice of ground being governed largely 
by economic considerations. Accounts have also been 
prepared of English rocks collected during current 

field surveys and from boreholes drilled for economic 
minerals, including coal and potash. Two types of 
investigation by boring have been undertaken: the 
first to ascertain by deep boreholes the nature and 
distribution of the rocks lying some distance below 
the surface, and the second to amplify and extend the 
findings of mapping. Gravity surveying was con
tinued in the English Midlands, and also the survey 
of the water resources of the Triassic Sandstone area 
there, as well as researches directed towards the 
discovery of new sources of raw materials for atomic 
energy installations. 

Satisfactory progress is reported with the con
struction of the first stage of the main hall of the 
new Hydraulics Research Station. Investigation in 
the large model of the Thames Estuary of the heavy 
siltation occurring in the tidal basin at Tilbury has 
shown that certain training works would greatly 
reduce the inflow of silt-laden water and thus reduce 
the dredging required. Recommendations for 
remedial .works based on these experiments have 
been submitted to the Port of London Authority. 
Other research has been concerned with the effect of 
sea-walls on beaches, and a mobile-bed model of 
Southwold Harbour, Suffolk, has been constructed 
to examine various means of reducing wave action 
in the harbour and the effect of these works and of 
proposed repairs and alterations to the harbour arms 
on littoral drift and siltation. A rigid-bed model has 
also been constructed for the investigation of a flood 
relief scheme proposed for the River Severn in the 
neighbourhood of Shrewsbury. 

Pest infestation research continued on the same 
main lines as in the previous year, but the work on 
the infestation of slaughter-houses by blowflies and 
the study of the interaction of wheat protein with 
methyl bromide were completed. Considerable pro
gress was made in the basic physiological research 
underlying the study of the mechanism of insecticidal 
action. The work on the hermetic storage of damp 
grain has aroused considerable interest, while investi
gations on the control of bean weevils indicate that 
admixture with each 200 lb. of beans of 6 oz. of a 
diatomite powder containing O ·05 per cent of gamma
benzene hexachloride ensures freedom from infesta
tion if the insecticide is applied sufficiently early after 
harvesting. Continued experiments have shown that 
even heavy infestations by Pharaoh's ant, Mono
morium pharaonis, in hospitals can be controlled by 
systematic application of chlordane, and a study of 
the practical control of the cacao moth in a London 
warehouse has been started. 

The work of the Radio Research Organization has 
continued to be mainly concerned with wave
propagation ; but it also includes semi-conductor 
research, particularly directed to understanding the 
physical processes occurring in point-contact and 
junction components and how these are related to 
their electrical behaviour. Work carried out at 
universities under contract from the Department 
includes very-low-frequency ionospheric research at 
the Cavendish Laboratory, Cambridge, high-fre
quency ionospheric research at University College, 
Swansea, work on transmission characteristics of 
surface waves at University College, London, and on 
dispersive artificial dielectrics and on ferromagnetic 
and ferroelectric materials at the Imperial College 
of Science and Technology, London. The new Water 
Pollution Research Laboratory at Stevenage was 
completed during the year, and the Laboratory has 
investigated the removal of certain radioisotopes 
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from water by processes normally used at water
treatment plants. Work on the biological filtration 
of sewage has confirmed the importance of periodicity 
of dosing in determining the efficiency of a filter ; it 
has now been found that percolating filters can break 
down cyanides when these are supplied as solutions 
of potassium, zinc or cadmium cyanides in concen
trations up to 160 parts of hydrogen cyanide per 
million. In an investigation on the effect on the 
H.iver Colne, near Watford, of the discharge of 
effluent from a modern sewage treatment works, an 
attempt is being made to correlate the distribution 
of fish in the effluent channel with the chemical 
characteristics of the effluent. The survey of the 
Thames estuary is now mainly concerned with the 
factors affecting the oxygen balance in the estuary. 

(To be continued) 

THE PAINT RESEARCH STATION, 
TEDDINGTON 

OPEN DAYS 

T HE Paint Research Station at Teddington was 
opened to visitors during May 2-7. Most research 

institutes have such occasions, which call for good 
planning and showmanship if past achievements and 
future trends are to be adequately demonstrated. 
These qualities are not always integrated in research 
workers, but the director of the Station, Dr. L. A. 
Jordan, and indeed all the staff concerned, are to be 
congratulated on a most admirable presentation of 
their work, which undoubtedly had an impact of 
consequence on those attending, some 750 in all. 

The subjects studied at the Station fall naturally 
into four broad divisions: media, pigments, paint 

. manufacture, and paint utilization. As the visitors 
passed into the various rooms they were met by 
experts prepared to explain and expound the subjects 
under study or the apparatus on show. In addition 
to receiving the general laboratory guide, visitors 
were able to read and collect brief statements detailing 
the work dealt with in each room. There were fifty 
or more of these papers and some necessarily ran to 
four quarto pages. The scientific detail thus made 
available was considerable, and its practical objective 
was brought into focus by a short preface to each 
paper. 

The appreciation by visitors of the inter-relations 
between the demonstrations in various laboratories 
and their setting was greatly assisted by short talks 
lasting not more than 20-30 min. given at intervals 
throughout the days. This arrangement fully achieved 
its object and, moreover, was a factor in preventing 
physical fatigue. The subjects were: (a) atomic 
energy, drying oils and the future; (b) alkyd resins 
research; (c) synthetic r esin emulsion paints, their 
structure and properties; (d) accelerated weathering 
studies. A film prepared under the direction of the 
staff was also shown more or less continuously 
entitled "Benard Cell Effects in Paints". A good 
alternative title would have been "the study of 
pigment flotation in paints and its control by the 
use of silicone oils". This was particularly inter
esting and intriguing, dealing with special features 
of a type of phenomenon with wide manifestations 
in Nature. 

To-day paints are manufactured from a variety of 
n ew media, as well as from traditional materials, and 

provide an ever-increasing scope for study. Tracer 
techniques are widely employed, and the Research 
Station now has its own source of y-radiation whereby 
the study of various polymerizations and other 
reactions in drying oils and related materials is 
proceeding apace. 

The alkyd resin concept as it has come to fruition 
in the production of paint media of admirable quality 
is still a comparatively recent matt.er ; by contrast, 
the heat-treatment processing of drying oils, such as 
linseed oil, tung oil and some others, is almost as old 
as paint itself. In these fields of work the Research 
Station continues to make an outstanding con
tribution, now assuming added importance since 
Prof. T. P. Hilditch is no longer at work at Liverpool. 

Measurements of molecular weights necessarily 
enter into many of these studies. The methods 
employed involve measurements of osmotic pressure, 
boiling point, light-scattering effects and viscosity. 
By the use of new membranes such as those prepared 
from polyvinyl alcohol, the lower limit of molecular 
weight determinable by osmometry has been brought 
down to about 1,000. 

Film formation from a variety of media has been 
studied by measurements of oxygen uptake and by 
examination of the products formed. Part of this 
study is concerned with the drying of films under 
adverse conditions, such as industrial pollution, 
tropical humidity or low tempex:atures. 

Linoleum manufacture is akin to paint manu
facture in that it involves the oxidation and polymer
ization of linseed oil. The chemistry of these changes 
has been considerably clarified by the application of 
such techniques as solvent fractionation, molecular 
distillation, infra-red and ultra-violet spectroscopy. 

Colour and opacity form the main basis for the 
commercial evaluation of many pigments. While the 
Station must necessarily measure these properties, 
the work on pigments has been carried much further 
than is required for mere description. Particle-size, 
shape and distribution are important factors in pig
ment studies, and t,heir measurement calls for various 
physical techniques, of which the most attractive is 
electron microscopy. The original home-made elec
tron microscope-believed to be the second made in 
Britain, and in the early days of the War-is still in 
uso. Crystal structure factors are examined by 
electron diffraction and X-ray analysis. The useful 
concept of 'specific surface'- the surface area per 
unit weight of powders-is being brought to its full 
significance for pigments. The values obtained vary 
from 20-900 sq. m. per gm. for carbon black to 
0·5-2·0 sq. m. per gm. for barytes. The wetting 
and dispersion characteristics of pigments also have 
not been neglected. 

Synthetic resin latex paints arc a fairly recent 
introduction to the industry. To-day their use is 
widespread and well established ; the mediwn 
employed consists of a highly viscous dispersed 
material in the form of swollen particles, and its study 
calls for new methods of approach involving problems 
in rheology, storage stability, permeability, inflam
mability and exterior durability. The nature of the 
pigment distribution, the structure of the film and 
the effects of plasticizers in such paints have been 
studied by various methods, including the application 
of radioactive tracers and the electron microscope. 

Paint utilization involves the relationship between 
the paint film and the surface on which it is applied. 
Flexibility, hardness, adhesion and other mechanical 
properties of films are dependent on their molecular 
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