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led to the installation of a full-scale prototype air-heater 
and thermal storage system to heat part of a laboratory. 
Studies of molybdenum disulphide have demonstrated 
its outstanding adherence to metal surfaces. A new 

machine has been designed for shelling peas, while new 
fibre-board containers have been designed for transporting 
apples and pears. A prototype machine for the continuous 
dyeing of wool slubbing has been constructed. 

THE RESEARCH COUNCIL OF ALBERTA 

T HE forty-fourth annual report of the Research 
Council of Alberta*, which covers the year 1963, 

includes the usual reports of branches and divisions, and 
lists of publications {1959-63), and members of the techni
cal and other advisory committees. About one-quarter of 
the total effort is now devoted to mapping and classifying 
natural resources, about 10 per cent to investigations 
undertaken jointly with other Government agencies 
including the highway research, hail studies and water
shed research programmes. 

Almost half the total activity of the Council is devoted 
to long-range research programmes directly or indirectly 
related to the natural resources of the Province. In recent 
years, forest projects of direct industrial significance have 
become more prominent in the Council's programme. 
Several of the longer-range studies have reached a stage 
when they are leading to developments of commercial 
significance. Particular reference is made in this connexion 
to the development of a process for producing iron from 
the low-grade ores in the Peace River area, to work on the 
pipeline transport of solids, and to the development of 
several new products from coal. 

In the Coal Division, interest during the year continued 
to centre on the study of the 'paste-slug' technique for 
pipeline transport of granular solids, while work on coal 
chemicals was chiefly directed to investigations of humic 
acids and their application. 

The Petroleum Division is nearing the completion of a 
massive analysis, based on data from several thousand wells, 
of the regional distribution of oil, gas and water in the 
variousformationsof the Alberta sedimentary basin. Several 
possible means of transporting sulphur by pipeline were 
explored during the year, while investigations of the kinetics 
of hydrocarbon reactions were concerned with the decom
position of ethylene oxide and of ethylene imine, under both 
photochemical and thermal activation. The technique of 
electron-spin resonance spectroscopy is being applied to 
questions relating to coal and carbon structure in the in-

• Research Council of Alberta. Forty-fourth Annual Report, 1963. 
Pp. 71. (Edmonton: Research Council of Alberta, 1964.) 

vestigation of certain charge-transfer complexes which are 
similar in spectral behaviour to coals and chars. Another 
investigation involved a series of 10 methylated anthra
semiquinones, and demonstrated the stearic hindrance of 
a methyl group in the one position in anthraquinone. 

In the Earth sciences, a regional survey of the ground 
water resources of the Peace River block was completed, 
and pilot plant investigations were continued into a process 
for producing high-grade iron powders from the iron 
deposits in the Clear Hills. An evaluation of the ground 
water resources of some 17,000 square miles of East 
Central Alberta was published. Stratigraphical studies 
had their main emphasis on the Cretaceous rocks of 
Alberta, but research is also in progress on Precambrian, 
Mississippian, Tertiary and Pleistocene strata. A detailed 
field study was made of the Marmot Creek Basin near 
Kananaskis, west of Calgary, and, during soil surveys, the 
presence of a permanent icepan in organic soils in parts of 
Alberta was noticed; the chemical forms of sulphur 
occurring in Alberta soils are also being studied. 

Under the hail studies programme, analysis of small
scale pressure patterns over the project area indicates an 
interesting relation between the small high-pressure areas 
and the rainfall. Physical research into problems relating 
to highway design, undertaken within a co-operative pro
gramme sponsored by the Department of Highways, the 
Department of Civil Engineering of the University of 
Alberta and the Research Council, included investigations 
into the properties and behaviour of soils and paving 
materials, the structural design and evaluation of pave
ments and problems in the hydraulics of highway bridges 
and related structures. Work continued on the problem 
of scour around bridge foundations in alluvial streams. 
Industrial and engineering services included investigations 
aimed at the development of techniques for producing 
foamed asphalt and foamed sulphur. Studies of the ten
year biological cycle have been primarily devoted to the 
ecology and population dynamics of the Snowshoe hare 
which, as the dominant herbivore and basic prey species, 
holds the key to the cycle. 

INTERNATIONAL COLLABORATION IN PULP AND PAPER PRODUCTION 

FROM time to time, the Food and Agriculture Organ
ization of the United Nations, tho headquarters of 

which are in the Via delle Terme di Caracalla, Rome, in 
collaboration with Unesco or a similar body, organizes 
elaborate conferences having the objective of exploring 
ways and means by which the fibrous natural resources 
of developing countries can be used to the best advantage 
to produce pulp and paper. Normally tho regional areas 
covered by a symposium are quite large. Thus, in 1954 
and 1959 Latin America and South-east Asia and the Far 
East were covered, respectively; and in 1965 Africa will 
come under review. A similar regional symposium, but 
on a rather smaller scale, was also held in Beirut, Lebanon, 
in December 1962, having as its subject pulp and paper 
research and technology in the Middle East and North 
Africa*. On this occasion the Food and Agriculture 

• Proceedings of the UNESCO/FAO Regional Symposium on Pulp and 
Paper &search and Technology in the Middle East and North Africa, J0-14 
December, 1962, Beirut. Lebanon. Pp. ix+479. (Cairo: Unesco Middle 
East Science Co-opera.t,ion Office, 1963.). 

Organization and Unesco acted jointly. The papers read 
were published by Unesco several months ago (somewhat 
belatedly, one feels). 

These symposia follow a generally similar pattern, tho 
usual procedure being to receive papers of three different 
types. First are those prepared by the Food and Agri
culture Organization Secretariat in Rome; they usually 
summarize the position in the region as a whole and do so 
mainly from an economic angle. Official representatives 
of the individual countries in the region then summarize 
the present position in their respective countries, and 
their hopes and plans for the future. Finally, papers also 
come from invited consultants, who present appropriate 
case studies or specific technical papers of relevant 
interest. Ample opportunity is available for discussion 
of the papers presented, and although this was used to 
the fullest advantage in the present example in Beirut, 
and proved extremely valuable, the discussions are unfor
tunately not reproduced in the published volume. 
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An element of incompleteness also arises, partly from 
the strange geographical frontiers imposed by the organ
ization of these conferences, and partly by the fact that 
some nations in the region did not participate. Ten 
nations were directly represented, but countries in the 
area not directly represented were: Algeria, Afghanistan, 
Cyprus, Israel, Saudi Arabia, Somalia, Sudan and Yemen. 

Specialized papers presented dealt with eucalyptus (San
yer); poplar (Bersano); bagasse (Atchison); straw (Muller); 
reeds (Chivu); esparto (Grant); andcottonlinters (Howell). 

The published version of these papers provides, there
fore, authoritative information on a wide variety of 
specialized aspects of the utilization of fibrous materials. 
Experience based on the Latin America and Tokyo sym
posia has demonstrated their value in initiating pulp and 
paper projects in the region concerned; and the Beirut 
symposium as recorded in this volume is a further 
example of the great value of this little-publicized 
activity sponsored indirectly by the United Nations 
Organization. 

ART AND SCIENCE OF PACKAGING 

T HE opening of the new engineering research buildings 
of the Printing, Packaging and Allied Trades Research 

Association ('Patra') at its headquarters at Leatherhead, 
Surrey, on November 4, 1964, directed renewed attention 
to the important work of this progressive organization. 
The Printing Industry Research Association, as it was 
first called, was formed as the result of a lecture, "Applica
tion of Science to Printing", given by Dr. G. L. Riddell 
in the Stationers' Hall, London, on February 8, 1929. 
A meeting of printing trade organizations was convened 
which decided to set up "a technical research bureau for 
the pooling of technical information and to conduct 
scientific investigation of technical problems". The 
Stationers' Company at first provided free accommoda
tion, but in 1932 the Association moved to St. Bride's 
Institute. Laboratory facilities were at this time provided 
mainly by the London School of Printing (London County 
Council). By 1936 the Association was renamed the 
Printing and Allied Trades Research Association and 
became a grant-aided research unit; it was then moved 
to premises in Robin Hood Court, off Fleet Street, London. 
In 1941 these premises were completely destroyed during 
one of the major fire raids on London, but with generous 
help from several member firms the Association was 
re-housed in temporary accommodation in various parts 
of London and the Home Counties, and so its work 
continued. By 1942 the packaging problem of service 
equipment badly damaged on arrival in the Middle East 
and Far East combat areas had arisen, and with the 
co-operation of the Department of Scientific and Industrial 
Research, manufacturers and users of packages, and with 
an increased grant, the Packaging Division was formed 
in 1943. This expansion virtually doubled the Asso
ciation ·s income, and thus the foundations of the larger 
organization, as we now know it, were laid and its future 
was fully secured. Leatherhead has for many years been 

a favoured locality for research associations sponsored by 
industry; this Association moved into new laboratories 
there in 1948. But within ten years enlarged premises 
were required and a new wing was added (opened in 1959) 
to accommodate the Packaging Division. The latest 
extension, built in 1963 to house the new engineering 
research buildings, brings the total floor area available at 
this centre to 42,000 square feet. This growth record in 
35 years is one of which the Association may be justly 
proud. Apart from fundamental research projects based 
on problems in both printing and packaging techniques, 
'Patra' has established some important routine day-to
day technical services, among which are printing enquir
ies, critical appraisals, machine testing, air-condition
ing, high-speed camera service, package testing and 
advisory service, library, abstracting and translation 
facilities. 

The work of the Association, particularly in the modern 
field of packaging, has been quite outstanding, although 
perhaps not as well known as it should be. In this 
connexion, the division concerned " ... assesses products 
for packaging, recommends methods, materials and 
containers, tells where to obtain supplies, advises on 
specifications, tests materials or packs, indicates the 
standard of package performance and guards against 
over-packaging by ensuring economic pack design". The 
package testing laboratory is fully equipped for what in 
other industries are generally known as 'accelerated 
breakdown or weathering tests'; both mechanical and 
climatic hazards that a package may meet in transit can 
be simulated in a variety of apparatus and specially 
constructed environments; the scope includes tests 
applicable to standards of packages and packaging 
materials recommended in British and American Society 
for Testing Materials Standards, and in United States and 
British Government specifications. 

GALACTIC FLARES AND QUASI-STELLAR RADIO SOURCES 
By PROF. P. A. STURROCK 

Institute for Plasma Research, Stanford University, Stanford, California 

AT the present time there is considerable interest in 
explosions which occur in objects of galactic dimen

sions. Oort1 has suggested that such an explosion has 
occurred in the nucleus of our own Galaxy, and there is 
convincing evidence of such explosions in certain galaxies• 
which are strong radio emitters, and also in the quasi
stellar objects associated with certain very strong radio 
sources8 • In such an explosion, a great quantity of energy 
is suddenly released in the form of relativistic electrons 
(which produce radio and optical synchrotron radiation), 
kinetic energy of ejected gas clouds, and possibly other 
forms. This energy can be so large that it is at present 
believed that, for the very strong radio sources at least, 
it must be derived from gravitational energy•·•. The 
mechanism for release of gravitational energy which has 
been mostly widely investigated is that of 'gravitational 

collapse' 6 - 8 • However, this theory does not yet give a 
convincing interpretation of the phenomena it sets out to 
explain. Gravitational collapse is a runaway process, 
whereas there is evidence that explosions can recur•, 
indicating that one needs an instability. Moreover, the 
complicated theories of gravitational collapse have not, 
been integrated into a larger theory showing how the 
initial conditions of the theory come about, and how the 
theoretical consequences lead to the observed character
istics of exploding galactic objects-such as strong radio 
omission. This suggests that alternative processes should 
be sought for the release of gravitational energy, and it 
is the purpose of this article to propose one. 

Data concerning galactic explosions suggested the fol
lowing requirements: (1) it should be possible for the 
mechanism to occur over a wide range of energy; (2) the 
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