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ably toxic, since worms bitten by the animal appeared 
to be paralysed. 

The food of the water vole (Arvicola amphibiu,s), 
dormouse (Mnscardinu,s avillanariu,s) and harvest 
mouse (Micromys minu,tns) was discussed by M. 
Knight and their individual preferences noted. 
Small mammals had been studied in the wild in two 
localities. R. M. Newsom (Bureau of Animal 
Population) at Wytham had followed the population 
fluctuations in the bank vole (Olethrionomys glareolu,s), 
field vole (M icrotu,s agrestis) and wood mouse 
(Apodemns sylvaticns) over some sixteen months. 
The results of trapping and marking showed that 
although breeding of all three species ceased normally 
during the winter of 1957-58, they all continued to 
breed in the woodland during the winter of 1958-59. 
Work on the small mammals of South Rona was 
carried out by W. O. Copland and M. J. Delany 
(University of Southampton), who trapped for six 
days during August 1958. Small mammals proved 
very scarce, and only wood mice (Apodemns syl
vatiCu,8) and the common and pigmy shrews (Sorex 
aranens and S. minu,tu,8) were found. M. J. Delany 
had further compared the specific characters in 
Apodemns 8ylvaticu,8 from the Scottish mainland with 
large series from Mull and Lewis, and found that 
these island races only differed from the mainland 
one in size: he therefore concluded that there was 
no justification for considering Apodemu,8 hebriden8i8 
as a distinct species. With S. Krishnaswamy and 
K. A. Munday (University of Southampton), he has 
used filter-paper electrophoresis on blood serum from 
various murids, and this method has shown that the 
pattern from the island race of Apodemns differs 
from that of A. sylvaticns but is closely akin to that 
of A _ jlavicolli8. 

Among larger mammals. J. E. C. Flux (University 
of Aberdeen) had investigated the colour change in 
wild specimens of the mountain hare (Lepu,8 timidu,8 
8coticns) in Aberdeenshire. The order in which 
moulting occurred in different parts of the body was 

noted and it was found that the spring moult took 
place much less abruptly than the autumn one. 
G. .F. Moysey sh?wed an electrical device using a 
spnng sWltch whlCh he had used Ito obtain auto
matic records of badgers moving in and out of their 
setts; preliminary results gave fluctuations in the 
period of nocturnal activity near and far from the 
sett, which might be correlated with seasonal changes 
in badger behaviour. 

Roe deer (Oapreolns capreolns) were touched upon 
by two members. D. Stephen made observations 
extending the calving season. He also commented up
on the absence of the stage of production of buttons 
by two young bucks kept by him, as a preliminary to 
the formation of the first antler spikes. F. J. Taylor 
Page discussed the activity of mature bucks in 
fraying young trees as a territorial demarcation. 
With T. J_ Pickvance (University of Birmingham), 
he also described methods of carrying out region 
mammal surveys, with particular reference to those 
being carried out at present in the midlands and in 
Norfolk. 

The problem of erosion outside Britain was dealt 
with by H. V. Thompson, who spoke on the rabbit 
(Oryctolagu,8 cu,nicu,lns) in Australia and New Zealand, 
while O. Hook and H. N. Southern (Bureau of 
Animal Population) spoke of similar problems caused 
by the very large number of hippopotami in 
Uganda. Control methods are being used against 
both these species. Other foreign species came under 
review when Prof. K. Zimmermann (Berlin) spoke 
about rodents which he had collected in China, and 
which in some cases had been brought back alive to 
Berlin. H. Bohlken (Kiel) gave an account of his 
findings on the stomachs of the tylopoda and showed 
that there were important differences between 
those of tylopods and ruminants; this suggested 
that the faculty of rumination differs between 
these two groups and has been acquired twice over 
in the phylogenetic history of the artiodactyla. 

J. F_ D. FRAZER 

STRUCTURAL EFFECTS OF KINETIC HEATING 

ON April 21 an all-day discussion on "The Struc
tural Effects of Kinetic Heating" was held by 

the Royal Aeronautical Society at the Institution of 
Mechanical Engineers. 

The chair was taken by Mr. M. B. Morgan (deputy 
director, Royal Aircraft Establishment, Farnborough). 
In his opening remarks, he said that although the 
effects of kinetic heating had been pioneered by 
engine manufacturers, it was a comparatively new 
field for the structural designer of to-day. In the 
future, kinetic heating effects would have to be taken 
into account in the design of very high-speed aircraft 
and missiles, so that the designer would have to 
become familiar with the scientific background to the 
problem. 

The first paper, "Some Factors affecting the Choice 
of Materials", was read by Mr. W. G. Heath (A. V. 
Roe and Co., Ltd.). He opened with the assumption 
that certain fundamental parameters were outside 
the control of the structures designer. The designer 
must study the effect of these factors on suitable 
materials, considering not only structural efficiency, 

stiffness, creep, fatigue and thermal stress but also 
the availability of the materials and the ability of 
the workshops to handle them. He showed curves 
giving a comparison of some of the materials avail
able at the present time-aluminium alloys, titanium 
alloys and steels-which are suitable for structures 
operating at temperatures up to 500 0 C. Later, brief 
mention was made of materials suitable for use at 
higher temperatures. He urged every designer to 
throwaway the curves, which he felt sure they all 
had, of specific strength plotted against temperature, 
as compression structure efficiency could not be 
determined from them, and they could be misleading 
even for tension structures_ Mr. Heath showed curves 
of 'specific stability' parameters which he had 
derived. He felt that these would be helpful in the 
choice of the most efficient material for short-life 
compression structures. He stressed the need for 
more information concerning the effects of creep, 
fatiguc and thermal stress on long-life structures, and 
the difficulty in obtaining satisfactory experimental 
results-a point in favour of 'fail-safe' design. 
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He concluded that the final choice of material was 
st.rongly linked to the type of structure, and that 
availability and the workshop processes involved 
must be considered. 

During the discussion on this paper a plea was 
made for some convenient form of presentation of 
the necessary material properties data for design 
use; the stiffness and proof stresses in tension and 
compression would have to be given for each material 
at a given temperature over varying lengths of time. 
:For some of the new materials, which would have to 
be used for temperatures above 500 0 C., it was 
remarkably difficult to discover some of their prop
erties and they were extremely difficult to work with. 
Ultimately, it was the workshops that governed the 
choice of such materials. 

A plea was also made for much more compression 
creep testing to be carried out, which Mr. Heath 
endorsed, saying that he thought the right proportion 
would be 60 per cent compression and 40 per cent 
tension testing. 

Asked for guidance on factors affecting material 
selection, Mr. Heath said that many more materials 
data were required and suggested that the research 
activities of universities, technical colleges, etc ., in 
Britain should be co-ordinated. 

From a structural point of view an opinion was 
voiced that the general heating problem could be 
simplified by trying to stop the thermal stresses from 
arising. This could be done by cooling, insulation or 
other ways of smoothing out the thermal gradients. 

Dr. J. S. Przemieniecki (Bristol Aircraft, Ltd.) 
presented the next paper, on "The Design of Trans
parencies". He opened by considering briefly methods 
of calculating temperature distribution in transparent 
panels subjected to kinetic heating or cooling, and 
this led to discussion of the effects of non-uniform 
temperature distribution, differential expansion 
and the edge restraint preventing thermal deform
ations. Methods of calculating thermal stresses 
were suggested, including the concept of 'self
equilibrating' temperature distribution, attention 
being concentrated on deriving simple engineering 
formulre rather than on rigorous mathematical 
solutions. 

The choice of design cases for combined pressure 
and thermal loading was considered and it was shown 
that, in genera.!, deceleration manceuvres combined 
with outward pressure constituted the design criteria. 
The effects of various parameters on the magnitude 
of thermal stresses were analysed, and it was shown 
that for a given material and panel geometry thermal 
stresses depended mainly on total temperature 
change, acceleration and the Biot nwnber based on 
panel thickness. Practical design aspects such as 
choice of material, strength, panel geometry and 
mounting were also considered. Finally, testing of 
transparencies under pressure and thermal loading 
was briefly discussed, together with possible methods 
of strain measurement. 

During the discussion following this paper it was 
pointed out that transparencies have two somewhat 
unfortunate properties: they have a very high 
resistance to heat flow, thus inducing high-tempera
ture gradients and high outer surface temperature, 
and the radiation effect is small. Some reduction of 
the outer surface temperature and temperature 
gradients could be effected by the use of double 
panels with cooling air between them, but it would 
not be practicable to cool externally the outer 
surface of the outer panel. 

Surprise was expressed at Dr. Pl'zemieniecki's 
assumption of zero heat transfer into the cabin. It was 
stated that in fighters a large proportion of the heat 
entered the cockpit through the transparencies. On 
the suggested method of cooling the inter-space be
tween two panels it was thought to be difficult to get 
sufficient cooling potential in such a small space. Dr. 
Przemieniecki replied that although the assumption 
of zero heat transfer on the inside surface was an 
unrealistic case, it could be used effectively for 
design purposes. 

Another speaker remarked that the choice of 
materials for transparencies seemed to be very 
limited; but he felt that although fused silica had 
definite m erits, toughened soda-lime glass might still 
be considered favourably for use in civil airliners, 
where the temperature changes would not be rapid, 
and where temperatures were not so high that the 
glass lost its toughening. It was suggested to Dr. 
Przemieniecki that the use of transparencies in super
sonic aircraft was very limited and that retractable 
shutters could be a solution. Dr. Przemieniecki 
agreed, but thought that the engineering might be 
too difficult. He would prefer to have no windows 
at all in the passenger cabin and to use closed-circuit 
television to overcome passenger objections to such 
a move. Shutters could be used perhaps on special
purpose windows. 

The third paper, "Some Practical Aspects of 
Kinetic Heating Calculations", was read by Mr. 
C. L. Bore (Hawker Aircraft, Ltd.). He considered 
some of the practical difficulties encountered when 
estimating kinetic heating effects for an aeroplane, 
as distinct from an idealized structure. Some of 
these difficulties arise in the estimation of heat 
transfer through the boundary layer. They may be 
due to the variations of Mach number and altitude 
or to the differences between the behaviour of real 
air and an ideal gas. Other difficulties arise from the 
interacting modes of heat transfer in the interior of 
a practical structure. 

He noted that transient temperatures can be 
found only by means of numerical methods, which 
have to be very adaptable and not too laborious. He 
outlined methods which have been found suitable 
for this type of problem and gave some typical 
results. 

Interest was expressed in the parameters chosen 
for presenting the a erodynamic data; but Mr. Bore 
was requested not to ask the aerodynamicists to 
produce charts showing the values of these para
meters over a range of Mach numbers. 

The final lecture, on "The Advantages and Limita
tions of the Use of Models", was given by Mr. A. J. 
Sobey (Royal Aircraft Estahlishment, Farnborough). 
He began his discussion on the prospective use of 
models by distinguishing between the small-scale 
work-piece used for extensive experiment in order to 
advance theory, and the replica used in a single 
representative test to verify design. For a structural 
test evaluation under a realistic thermal field the 
design of a suitable model was shown to be subject 
to a series of constraints imposed on the designer 
by the consistent scaling of essential physical 
properties. 

It was shown that scaling of thermal conduction 
imposed two constraints and internal radiation a 
third. The remaining degree of freedom in choice of 
scales vanished when the random variation of 
material properties with temperature forced an 
identity of temperature scales. 
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produco charts showing the values of these para
meters over a range of Mach numbers. 

The final lecture, on "The Advantages and Limita
tions of the Use of Models", was given by Mr. A. J. 
Sobey (Royal Aircraft Estahlishment, Farnborough). 
He began his discussion on the prospective use of 
models by distinguishing between the small-scale 
work-piece used for extensive experiment in order to 
advance theory, and the replica used in a single 
representative test to verify design. For a structural 
test evaluation under a realistic thermal field the 
design of a suitable model was shown to be subject 
to a series of constraints imposed on the designer 
by the consistent scaling of essential physical 
properties. 

It was shown that scaling of thermal conduction 
imposed two constraints and internal radiation a 
third. The remaining degree of freedom in choice of 
scales vanished when the random variation of 
material properties with temperature forced an 
identity of temperature scales. 
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He concluded that the final choice of material was 
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During the discussion following this paper it was 
pointed out that transparencies have two somewhat 
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Surprise was expressed at Dr. Przemieniecki's 
assumption of zero heat transfer into the cabin. It was 
stated that in fighters a large proportion of the heat 
entel'ed the cockpit through the transparencies. On 
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found only by means of numerical methods, which 
have to be very adaptable and not too laborious. He 
outlined methods which have been found suitable 
for this type of problem and gave some typical 
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Sobey (Royal Aircraft Estahlishment, Farnborough). 
He began his di'lcussion on the prospective use of 
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work-piece used for extensive experiment in order to 
advance theory, and the replica used in a single 
representative test to verify design. For a structural 
test evaluation under a realistic thermal field the 
design of a suitable model was shown to be subject 
to a series of constraints imposed on the designer 
by the consistent scaling of essential physical 
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imposed two constraints and internal radiation a 
third. The remaining degree of freedom in choice of 
scales vanished when the random variation of 
material properties with temperature forced all 
identity of temperature scales. 
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The important role of the internal heat transfer 
process was exemplified in a design study in which 
some of the relevant parameters were varied and 
broad conclusions for practical structures were 
suggested. 

In the discussion one speaker could not accept the 
academic idea of infinite accelerations used in the 
study; but it was agreed that it had a valid appli
cation. It was thought that Mr. Sobey had given a 
rather depressing picture of the use of models for 
determining the thermal effects. Mr. Sobey agreed 
that models could not be devised to give full repre-

sentation, but the small-scale work-piece was a useful 
instrument of scientific research. 

In bringing the discussion to a close, the chairman 
remarked on the vital importance of understanding 
test technique in order to l,eep ahead of actual 
aeroplanes, and also noted that there were already 
numerous aeronautical devices flying successfully 
while suffering from quite severe kinetic heating 
effects. He concluded by saying that much was 
known about kinetic heating, but more knowledge 
was needed in order to refine designs for extreme 
efficiency . 

THE MATHEMATICAL ASSOCIATION 

T HE annual general meeting and conference of 
the Mathematical Association was held at 

Southampton during April 8-11. Most meetings 
'Were held at the University of Southampton, although 
the programme included also a civic reception in the 
Guildhall, visits to a computation laboratory, to a 
tidal model of Southampton Water and to places of 
interest in the district. 

The presidential address, delivered by Prof. 
M. H. A. Newman, was entitled "What is Mathe
matics? New Answers to an Old Question"_ Prof. 
Newman thought it desirable to consider the meaning 
of mathematics and that the present is a particularly 
suitable time for such a review. There has rarely 
been a time when the work of mathematicians has 
been so strongly influenced and directed by their 
views on the nature of the subject. From the revival 
of mathematics in the sixteenth century until well 
into the nineteenth century, mathematicians, though 
they took an interest in logical criticisms of the 
foundations, did not allow themselves to be deflected 
by any such criticisms from doing what they pleased. 

Then, in the latter half of the nineteenth century, 
there began a more penetrating analysis of the founda
tions of mathematics than there had ever been 
before. 

Soon after the beginning of this century two new 
and strongly opposed views of the nature of mathe
matics began to be heard, views which agreed only 
in their rejection of the interpretation of the logical 
analysts. The 'intuitionist' views of Brouwer had a 
profound influence on our views about foundations, 
but had little effect on the direction taken by con
temporary mathematics itself. The views of Hilbert, 
on the other hand, have in fifty years led to a trans
formation of the whole aspect of mathematics. Prof. 
Newman said that the introduction of highly organ
ized axiomatic structures has brought extraordinarily 
rich rewards, in the shape of massive advances, for 
example, in algebraic geometry of any number of 
dimensions and in differential geometry, which were 
entirely beyond the reach of the mathematical 
methods of even twenty-five years ago. 

Following these r eviews and a consideration of 
m8.thematical analysis, Prof. Newman asked what 
btlaring these developments have on the problem of 
showing pupils at school the true nature of mathe
mat.ics. He said that the underlying principle of 
axiomatic mathematics, namely, that methods of 
doing things are what most interest mathematicians, 
or that methods are the heart of mathematics, can 
have a direct influence on teaching. It implies 
that the meaning and interest of mathematics 

is to be sought in using and seeing it in action. There 
is no need to make clear the reason for each rule of 
calculation to the pupil before he starts to use it_ 
Mathematics is a language, but it is now generally 
accepted that children should be taught to talk and 
read a language before they bcgin to learn the 
grammar. Boys and men become intcrested in 
machinery by seeing it in action and learning to use 
it. Then, if they are of an inquiring turn of mind, 
they find out how it works. If a boy, in the course of 
learning to use logarithms, gradually learns and under
stands a coherent body of facts about them, he has 
learnt some mathematics, even before he finds out 
that it all depends on indices. This, suggested Prof. 
Newman, is the essence of axiomatic mathematics: 
that the systematic development of deductions from 
abstract laws, and the study of the use that can be 
made of them, make a branch of mat,hematics. 

In another session members heard a vivid descrip
tion of the Southampton Port Operation and Informa
tion Service, with papers by Captain J. Andrew, 
harbour master at Southampton, and Mr. A. L. P. 
Milwright, head of the Ministry of Transport Radar 
Research Group at the Admiralty Signal and Radar 
Establishment. 

Mr. Milwright gave a technical description of the 
radar installation and Captain Andrew explained 
some of the valuable services that were being rendered 
in the co-ordination of the movements of shipping. 

The major session on April 10 was occupied with a 
discussion of the Association's report, recently pub
lished, on mathematics in secondary modern schools. 

The report is particularly concerned with the mathe
matical ideas and teaching methods which are con
sidered suitable for the great bulk of the secondary 
school population between 11 and 15 years of age. 
These children may have shown no earlier sign of 
readiness for mathematics as an abstract study, or at 
least have not achieved the attainments in arithmetic 
traditionally associatcd with the ablest of their age 
group. There was no intention of offering a specific 
syllabus of work suited to modern school pupils in 
general, since circumstances and personal qualities 
vary so greatly. The report does, however, suggest 
a wide variety of possible approaches to secondary 
school mathematics, and problems of organization, 
including syllabus making and the use of examina
tions, are fully dealt with_ 

The report emphasizes the n eed for continuity in 
teaching the subject, and stresses the dependence of 
work in the secondary school upon that done in the 
primary schooL Furthermore, the secondary school 
is increasingly influenced by the approaching end of 
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broad conclusions for practical structures were 
suggested. 

In the discussion one speaker could not accept the 
academic idea of infinite accelerations used in the 
study; but it was agreed that it had a valid appli
cation. It was thought that Mr. Sobey had given a 
rather depressing picture of the use of models for 
determining the thermal effects. Mr. Sobey agreed 
that models could not be devised to give full repre-

sentation, but the small -scale work-piece was a useful 
instrument of scientific research. 

In bringing the discussion to a close, the chairman 
remm'ked on the vital importance of understanding 
test technique in order to keep ahead of actual 
aeroplanes, and also noted that there were already 
numerous aeronautical devices flying successfull;, 
while suffering from quite severe kinetic heating 
effects. He concluded by saying that much was 
known about kinetic heating, but more knowledge 
was needed in order to refine designs for extreme 
efficiency. 

THE MATHEMATICAL ASSOCIATION 

T HE annual general meeting and conference of 
the Mathematical Association was held at 

Southampton during April 8-11. Most meetings 
were held at the University of Southampton, although 
the programme included also a civic reception in the 
Guildhall, visits to a computation laboratory, to a 
tidal model of Southampton Water and to places of 
interest in the district. 

The presidential address, delivered by Prof. 
M. H. A. Newman, was entitled "What is Mathe
matics? New Answers to an Old Question"_ Prof. 
Newman thought it desirable to consider the meaning 
of mathematics and that the present is a particularly 
suitable time for such a review. There has rarely 
been a time when the work of mathematicians has 
been so strongly influenced and directed by their 
views on the nature of the subject . From the revival 
of mathematics in the sixteenth century until well 
into the nineteenth century, mathematicians, though 
they took an interest in logical criticisms of the 
foundations, did not allow themselves to be deflected 
by any such criticisms from doing what they pleased. 

Then, in the latter half of the nineteenth century, 
there began a more penetrating analysis of the founda
tions of mathematics than there had ever been 
before. 

Soon after the beginning of this century two new 
and strongly opposed views of the nature of mathe
matics began to be heard, views which agreed only 
in their rejection of the interpretation of the logical 
analysts. The 'intuitionist' views of Brouwer had a 
profound influence on our views about foundations, 
but had little effect on the direction taken by con
tem.porary mathematics itself. The views of Hilbert, 
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Milwright, head of the Ministry of Transport Radar 
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Mr. Milwright gave a technical description of the 
radar installation and Captain Andrew explained 
some of the valuable services that were being rendered 
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a wide variety of possible approaches to secondary 
school mathematics, and problems of organization, 
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broad conclusions for practical structures were 
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abstract laws, and the study of the use that can be 
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harbour master at Southampton, and Mr. A. L. P. 
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radar installation and Capt.ain Andrew explained 
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in the co-ordination of the movements of shipping. 

The major session on April 10 was occupied with a 
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The report is particularly concerned with the mathe
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sidered suitable for the great bulk of the secondary 
school population between 11 and 15 years of age. 
These children may have shown no earlier sign of 
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least have not achieved the attainments in arithmetic 
traditionally associated with the ablest of their age 
group. There was no intention of offering a specific 
syllabus of work suited to modern school pupils in 
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a wide variety of possible approaches to secondary 
school mathematics, and problems of organization, 
including syllabus making a nd the use of examina
t ions, are fully dealt with. 

The report emphasizes the n eed for continuity in 
teaching the subject, and stresses the dependence of 
work in the secondary school upon that done in the 
primary schooL Furthermore, the secondary school 
is increasingly influenced by the approaching end of 


