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Instruments Ltd, St Albans), is that the American 
Bystem for deciding the relationship between the digits 
and a particular signal level is different from that used 
in Europe. Compromise seems impossible and one side 
will have to give way. The nub of the matter is that 
the American system is theoretically better but difficult 
to implement, while the European system, though not 
quite so good in theory, is satisfactory in practice and 
simple to realize. 

MATERIALS 

Properties and Microstructure 
from a Correspondent 

MORE than a hundred people from fifteen countries 
met in Haifa on July 28 for a week to discuss the 
quantitative relationship between the properties and 
the microstructure of materials. In view of the fact 
that materials science is largely devoted to this type of 
activity, together with the related problem of the 
production of materials with the required microstruc
ture, it is perhaps surprising that this was the first 
conference with such a title. It was most notable 
that the properties discussed were almost exclusively 
mechanical, with only three papers dealing with 
electrical and one with magnetic properties. And 
metals, with three exceptions, were the only materials 
discussed. It is disappointing that, of the many groups 
of people now studying materials, only the metallurgists 
seem to have recognized the vital role of microstructure. 

More than half of the seventy papers explicitly 
related properties to the observed microstructure, 
though in a few cases the relationship was largely 
qualitative. Most of the other papers dealt with tho 
determination of quantitative information concerning 
microstructure, for various microscopical techniques, 
and with the development of microstructure. Topic.1 
discussed included the strength and resistance to frac
ture of fibre reinforced composites, high temperature 
creep, fracture, recrystallization and conventional 
strengthening of metals by finely dispersed second 
phases and by fine grain size. There were only two 
papers on the currently fashionable superplasticity, 
which was a pity because this is at present in a very 
confused but scientifically interesting state. But in a 
very interesting study B. Burton and G. W. Greenwood 
(University of Sheffield) identified creep by grain bound
ary diffusion in copper at temperatures about half the 
absolute melting temperature at very low stresses. 
This work supported Coble's theory of this process, 
which is of a Newtonian viscous flow mechanism. 
Burton and Greenwood showed that a very fine grain 
size, though desirable in materials used for low tempera
ture applications, could be disastrous in materials 
subject to surprisingly low stresses at moderate or high 
temperatures. 

Papers dealing with the observation of microstruc
ture included two very interesting new techniques. 
H. L. Glass and S. Weissmann (University of New 
Jersey) described a Kosse} X-ray method which could 
be used to produce both line profiles and selected are1, 
topographs on beryllium single crystals which were 
deformed in situ. J. S. Kallen and G. J. Davies 
(University of Cambridge) described a technique for 
obtaining quantitative information on crystalline tex
tures from the conventional qualitative pole figure. 
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They were able to apply the results to predict satis
factorily the elastic and plastic behaviour of textured 
sheet metal. 

In general this was a very successful conference, 
the only drawback of which was the very wide range of 
subjects covered for the relatively small number of 
participants present-this reduced the range of discus
sion. This might have been a consequence of fears 
about the disturbed political situation in the Middle 
East, and it was perhaps significant that there was only 
one paper from Russian scientists and even this was 
withdrawn when the authors were unable to come to 
the conference. The only delegate who came from 
Eastern Europe was a Rumanian. 

CHEMICAL STRUCTURE 

Norbornyl Cation 
from our Organic Chemistry Correspondent 

FoR almost a decade the norbornyl cation has been the 
focal point of a controversy which has aroused emotions 
supposedly alien to the scientific approach, and has 
attracted attention probably quite disproportionate 
to its significance as a part of organic chemistry. A 
solution to the underlying question of whether a 
carbon-carbon cr-bond may be delocalized (the "non
classical" viewpoint) or not ("classical") in the ground 
state of this and related organic cations, may at last 
be to hand. 

For years the norbornyl cation was accessible only 
as a reaction intermediate, but in 1964 stable solutions 
of the ion in liquid sulphur dioxide were obtained, and 
study by nuclear magnetic resonance spectroscopy 
became possible. Unfortunately this did not allow a 
distinction between the classical (1) and non-classical 
(2) alternatives, because 2,6-hydrogen migrations (for 
example lB~lC in the diagram), as well as the possible 
carbon skeleton (Wagner-Meerwein) rearrangement of 
the classical ions (lA~lB), were too rapid, even at 
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