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THE ONTARIO RESEARCH FOUNDATION 

T HE annual report of the Ontario Research Founda
for 1962 * includes the reports of the director, Dr. 

A. D. Misener, and the director of research, A. E. R. 
Westman, the financial statement, lists of scientific and 
technical papers published during the year and of research 
awards and details of staff and advisory committees, etc. 
Contract research for industry increased from 34 con
tracts, vahrnd at some 522,000 dollars, in 1961, to 48, 
valued at 660,000 dollars, in 1962, largely as a result of 
the activities of the project development group. Reference 
is made to the new research community developing 
around the Foundation's new location west of Toronto. 
The Canadian Gas Association has now taken over 
responsibility for operating the gas appliance testing 
facilities set up and operated by the Foundation since 
1956. Unsponsored research in the Department of Bio
chemistry was concerned with selectivity in hydrogenation 
and the molecular structure of fatty acids, and in a search 
for new antibiotics from insects two compounds were 
isolated, one being identified as a small peptide or protein, 
and the other as a substituted quinone. A microbiological 
examination showed that in the biological treatment of 
wastes and sewage no flocculation occurs if the bacterial 
cells are broken up. 

In the Department of Chemistry, a kinetic study was 
made of reactions of active nitrogen with simple alcohols, 
and the structure and thermal stability of molecular 
complexes of urea with long-chain hydrocarbon deriva
tives and the mechanism of retardation in the setting of 
plaster of Paris were invest;gated. Research on phosphate 
glasses was concerned mainly with constitution studies 
by m eans of paper chromatography, and studies on 
nucleation and crystallization in m etaphosphate glasses 
continued. Metal physics research in the Division of 
Engineering and Metallurgy included the fundamental , 
investigation of ultrasonic-wave attenuation in elastically 
strained ferrous materials in an effort to correlate dis
location and domain movements with metal breakdown 
or fatigue. The investigation was extended to pure 
metals, such as iron, molybdenum, t antalum and niobium, 
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and an investigation of the ductile-brittle phenomenon in 
Armco iron at low temperatures by ultrasonic methods 
was started, as well as an investigation of the iron
carbon-uranium alloy system. In the Ore Dressing Divi
sion, a 'flash roaster' was further developed, particular 
attention being directed to burner design, and several 
applications of ultrasonic energy were tentatively ex
plored. 

The Department of Parasitology continued its studies 
of parasites occurring in the mammals, birds and fish of 
Ontario, and an investigation of tapeworms of foxes and 
dogs suggested that infection with the larval stage of 
Taenia crassiceps, due to eating mice, results in resistance 
to infection, which is probably due to the production of 
certain types of white blood cells. The determination of 
the life-history of 'throat-bots' in deer was concluded 
and the research has demonstrated the production of two 
generations of flies each year and the slow growth of 
bots in the throat in winter. Radioactive phosphorus 
was used to measure the size of blood meal, frequency 
of feeding, longevity and flight range of black flies feeding 
on ducks. In the Department of Physics, application 
investigations of the atmospheric electron probe con
tinued, experimental studies in vacuum technology 
continued, and work was completed on a new type of 
high-voltage heat-to-electricity converter. The Depart
ment of Physiography continued to extend its physio
graphic survey into Northern Ontario with the mapping 
of surface deposits in Muskoka, Parry Sound, and the 
main glacial features were detected by a transverse along 
the Canadian National Railway between Fossmill and 
P etawawa and by aeroplane flights over Algonquin Park. 
Field study of the effect of weather on corn growth and 
development continued on a reduced scale, and investi 
gations on the influence of Lakes Erie and Huron on 
the Ontario climate also continued, and microclimatic 
investigations of light intensity within the crops, soil 
moisture, etc., for alfalfa and bromegrass. In the Textiles 
D epartment, work on the molecular cross-linking of 
cellulosic fibres to improve certain properties of cotton 
and viscose rayon fabrics, and on the elastic behaviour 
of wool and hair, have been resum ed. 

THE NATIONAL CHEMICAL LABORATORY 

T HE report of the N ational Chemical Laboratory , 
I 962, includes the reports of the Steering Committee 

and of the Director*; that of the Director includes 
accounts of the work of the six research groups and lists 
of publications during the year. The planned transition 
of the work of the Extraction of Metals Group from a 
programme entirely devoted to work for the Atomic 
Energy Authority to one of basic research as part of tho 
Laboratory's own work proceeded smoothly. The Steering 
Committee considers that increased effort in chemical 
thermodynamics, particularly of inorganic substances, is 
needed, and that the Corrosion of Metals Group should 
be expanded to permit study of the corrosion problems 
of some of the important new m etals such as vanadium. 
niobium and titanium. and also corrosion problems at 
high t emperatures. It does not consider that the 
Laboratory should at present undertake research on fuel 
cells, unless requested to do so, under contract, by some 

• Department of Scientific and Industrial Research. Report of the 
N atlonal Chemical Laborat!>rY 196.2: Report of the Steering Committee 
and Report of the Director of the National Chemloal Laboratory for 1962. 
Pp. lv+91+4 plates. (London: H.M.S.O. , 1903.) 6s. 6d. net; 1.30 dollars. 

other organizat:on. It considers, however , that co-opera
tive arrangements, such as that under whic!ci an industrial 
firm has seconded a member of its own staff to work in 
the Laboratory for three years on thermodynamic measure
ments of phosphorus compounds, should be strongly en
couraged in view of the complex apparatus involved. 
It has been agreed that the Properties of Pure Materials 
R esearch Sub-Committee shall cease to exist as a joint 
sub-committee of the Laboratory and the National 
Physical Laboratory, but the sub-committee has been 
renamed the Chemical Thermodynamics Research Sub
Committee and will advise the Steering Committee on 
such work at the National Chemical Laboratory. 

The Director's report directs special attention to the 
promise of the application of high-temperature flame 
technology by the Extraction of Metals Group in mineral 
processing, for examp!e, to fuse and quench individual 
beryl particles with the minimum of interaction with 
accompanying gangue material and the virtual elimination 
of container material problems. The research sponsored 
by the Atomic Energy Authority in the same Group on 
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the extraction of uraniwn and the chemical processing of 
low-grade berylliwn ores has been further curtailed and 
the effort devoted to fundamental problems in inorganic 
chemistry increased, while besides flame technology other 
new techniques like the rotary contractor for solvent 
extraction from pulps are being applied in a wider con
text. In the Inorganic Group, studies on the separation 
of the rare earths have now ceased, as have those on 
the ultra-purification of elements, and interest has now 
shifted to the solid-state chemistry of rare-earth com
pounds. Tho catalytic properties of europium are proving 
of interest, as are also the reflectance spectra of the rare 
earths, while the section set up to work on X-ray diffrac
tion has been widely used and a new section created to 
deal with electrochemistry. 

Considerable changes are taking place in the organic 
chemical work of the New Materials Group, where the 
work on boron-nitrogen polymers is being tapered off and 
comparable study of the less-known organo-aluminium
nitrogen compounds has led to the characterization of 
low-polymeric substances of a new type and unusual 
molecular structures. Progress is reported in the synthesis 
and study of organic semiconducting material and in the 
understanding of intermolecular electron-transfer pro
cesses. Work on the physical chemistry of ion-exchange 
has now permitted the relations between the selectivity 
of a resin, its degree of cross-linking and its exchange 
capacity to be framed in rather general terms, and these 
investigations, and those of the selectivity and transport 
process in ion-exchange membranes, are relevant both to 
technological applications of such materials and to an 
understanding of membrane phenomena, etc., in biological 
systems. 

The Chenxcal Thermodynamics Programme has entered 
a highly productive phase, and during the coming year 
the responsibilities of the Group will bo extended to 
include a more general concern with chemical physics. 
The Laboratory is equipped with both static and rotating 
bomb calorimeters, and besides measurements of the 
thermodynamic properties of organic oxygen compounds, 
measurements have been made on organic fluorine com
pounds to establish bond-energy relations and to provide 

highly accurate heats of combustion of substances which 
may be used as secondary standards in the combustion 
calorimetry of organo-fluorine compounds. Critical tem
perature measurements have been made on a further 
eighteen compounds, including twelve substituted phenols 
with critical temperatures between 420° and 460° C, and 
for the four butanols critical densities and pressures were 
also measured. An investigation of the thermodynamic 
properties of non-stoichiometric compounds has been 
started and a solid-state electrochemical cell constructed. 
A batch of m-ethylphenol with a purity of 99·91 moles 
per cent has been synthesized from acetophenono as ,~·ell 
as highly purified samples of p-ethylphenol, diethyl ketone, 
3-methyl-6-t.-butylphenol, methyl n-propyl ketone and 
2 : 5-xylen-1-ol. 

In the Corrosion of Metals Group, research on metallic 
corrosion remains a continuing theme and during the year 
has been concentrated on corrosion in flowing water; 
passivation or inhibition and the specific role of the 
anions in a corrosive solution; and anaerobic corrosion in 
soils and polluted waters. As well as fundamental studies, 
work on underground corrosion, essentially microbio
logical, has included a survey of the aggressiveness of soil 
at various sites in England and Wales and a continued 
long-term experiment on corrosion under conditions 
presented by the River Thames. Topics to which the 
Isotope Applications Unit has devoted much time to 
include the possible utilization of the Mossbauer effect for 
studying structural chemical problems, the la.belling and 
pulverizing of coal, the distribution of activity along 
threads or wires and liquid scintillation counting. The 
Director's Research Unit has studied the interaction of 
oxygen with tungsten surfaces by electron microscopy 
and the accommodation of copper atoms evaporated into 
ultra-high vacuum on to a clean tungsten surface. 

The staff in post at the end of the year included 54 
scientific officers, 7 research fellows, 104 experimental 
officers, 29 scientific assistants, 2 works technical officers, 
20 executive and clerical, and 44 industrial, the authorized 
complement being 286 compared with 293 at the end of 
1961. No progress has been made in relieving the serious 
shortage of accommodation. 

THE EMPLOYMENT OF CAMBRIDGE GRADUATES 

,--rHE results of a survey, The Employment of Cambridge 
Graduates*, made by Mrs. Christine Craig to help the 

University of Cambridge Appointments Boards, has been 
published by the Ce.mbridge University Press. It covers 
the present occupation of Cambridge graduates of 1952 
and 1953, the levels of responsibility and the salaries they 
have attained, the satisfaction they derive from their 
occupations and how they have progressed to their present 
positions. The questionnaires were sent out during July 
and August 1961, and completed questionnaires were 
received from 2,630 men and 494 women, or 70 per cent 
of all the men and 80 per cent of all the women graduates 
on the College lists for the appropriate years. The results 
are presented in six chapters covering, respectively, the 
graduates' background, their current employment, earn
ings and satisfaction of those working in the United 
Kingdom, the past and the future, men working over
seas, and the women graduates. 

Both men and women come of predominantly bourgeois 
background, only 2 per cent of tho men being children of 
semi-skilled or unskilled workers. Nearly two-thirds of 
men, but a lesser proportion of the women. were educated 
at independent schools, but while most women went 
direct to Cambridge from school, only 17 per cent of the 
men did so, 66 per cent being otherwise occupied for one 
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to throe years, usually in National Service. Of the men, 
31 per cent graduated in science or mathematics, 11 per 
cent in engineering, 9 per cent achieving first-class honours, 
59 per cent second-class honours and 6 per cent an ordinary 
degree. Most of the men were in the age-group 29-33 and 
all but 434 were working in the United Kingdom, 349 of 
those being British nationals. At the time of the survey, 
35 per cent of the women were working full time and 
16 per cent part time, and out of 207 married women, 50 
were working full time and 78 per cont part time, a very 
high proportion being teachers in schools and universities. 

Of all men working in tho United Kingdom, about 24 
per cent were employed in teaching and 24 per cent in 
industry, of whom about a quarter were employed in 
research, design and development work, a similar pro
portion in sales and marketing, less than a fifth in produc
tion management and a slightly smaller proportion in 
general management. Of the teachers, three-fifths were 
schoolmasters, of whom only a quarter were teaching 
science, mathematics or engineering subjects, whereas in 
the universities and technical colleges, men teaching the 
latter subjects outnumbered those teaching arts subjects 
in tho proportion 57 : 43. Medicine and commerce each 
claimed about 8 por cent of the whole group; 9 per cent 
were public servants in the Civil Service, local authorities 
or the Atomic Energy Authority ( 4 per cent in the Scientific 
Civil Service, 3 per cent in professional or specialist classes, 
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