
© 1956 Nature Publishing Group

No. 4500 January 28, 1956 NATURE 157 

1400 

1300 

1200 

w1000 
a: 
::, 
f-

~ 900 
w 
(L 

~ 800 
f-

700 

600 

500 

IOOKM. 

50 KM. 

400t__ ___ __,_ ___ __, ________ _ 

0 2 3 4 

TIME (109 YEARS) 

:Fig. 5. Temperature-time distribution at various depths within 
the Earth (Model IV B) 

with time, and perhaps have been caused by different 
processes in the far past. The present temperatures 
at depths of 50-100 km. differ by as much as 200° C. 
between Models III A and III B. These models are 
representative of conditions beneath the oceans and 
continents, and such a temperature difference may 
well exist and have an important bearing on oro-

genesis. Fig. 5 gives the t emperature distribution 
for Model IV B-an Earth with a cold origin. Here 
the thermal history is very dependent on the value 
assumed for the constant initial temperature. As 
shown in Fig. 5, if this is taken as 1,000° C., there is 
heating at depth and an initial temperature rise near 
the surface, as before. For a value of 2,000° C., there 
is no initial rise near the surface. 

In conclusion, two points stand out from the 
investigation so far carried out. First, all the models 
of the Earth studied indicate that the temperature 
at depth has continued to increase throughout geo
logical time, the temperature at the core boundary 
h aving increased most proba bly by about 300° C. 
Secondly, although radioactivity plays a major part 
in the thermal history of the Earth, the initial dis
tribution of temperature dominates thermal con
ditions at depth and near the surface for the first 
thousand million years or so. The cosmological 
questions involved in the origin of the Earth cannot 
unfortunately be shelved. The discovery of radio
activity, although helping to solve many geophysical 
problems, cannot in itself wholly explain the Earth's 
thermal regime. 
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PRODUCTION AND UTILIZATION OF ELECTROMAGNETICALLY 
ENRICHED ISOTOPES 

DURING September 13-16 a conference on "The 
Production and Utilization of Electromagnetic

ally Enriched Isotopes" was held in the Cockcroft 
H all at the Atomic Energy Research Establishment, 
Harwell. This was the first meeting to have beon 
arranged on the subject since details were declassified 
of the calutrons which are now used for enrichment 
of the isotopes of all the elements. The meeting was 
attended by Dr. C. P. Keim, Dr. C. E. Normand, 
and Mr. Boyd Weaver (Stable faotope Division , 
Oak Ridge National Laboratory, Unit,ed States) ; 
representatives of separator groups at Copenhagen, 
Amsterdam, Paris (Commissariat a l'Energie Atom
ique, Saclay), Stockholm, Upsala and Gothenburg; 
members of interested groups in Egypt, Yugoslavia, 
Belgium and Western Germany; representatives of 
the nuclear physics departments of a number of 
universities in Great Britain; members of the group 
concerned with electromagnetic separation at Har
well ; and other interested research workers. An 
unusually lively meeting resulted. The programme 
covered the following fields : ion sources, collector 
problems, chemical aspects and target preparation, 
utilization, analysis of isotopic abundance, the design 
of electromagnetic separators, and the use of tho 
separator for active materials as a tool in nuclear 
research. 

The conference was particularly concerned with the 
stable isotopes other than those of the elements 
hydrogen, carbon, nitrogen and oxygen, which am 
enriched by other methods and the a pplication of 
which has been abundantly dealt with in a variety 
of reviews. Mr. D. W. Fry, chief physicist of the 
Atomic Energy Research Establishment, welcomed 
the delegates and briefly reviewed the twenty-eight 
papers to be given. 

Ion Sources 

At the session on ion sources, held under the chair
manship of Dr. P. C. Thonemann (Harwell), the first 
paper was by Dr. Normand, of the Oak Ridge 
separator project, who described tho ion sources used 
in the ealutrons. At first the ion source at Oak Ridge 
was heated by resistance-type (calrod) heaters em
bedded in the cast-copper charge oven and arc
chamber support block. The service temperature
limit for heaters of this type restricted the operating 
temperature to about 700° C. or less, even when the 
casting of the charge oven was surrounded by stain
less-steel heat shielding. The substitution of graphite 
components for the copper source castings, and of 
graphite strip heaters for the embedded calrod 
heaters, resulted in a source capable of operating at 
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regulated temperatures up to approximately 1,000° C. 
In order to vaporize metals of the platinum and 
palladium groups directly into the_ ioni~ing arc'. a 
third type of source was developed m which heatmg 
was by means of high-energy electron bombard
ment. 

Prof. J. Kistemaker then described the ion sources 
of the Amsterdam separator, which is a 180° machine 
having an ion output of up to 10 rn.amp. In par
ticulm·, he gave a description of the five types. of 
breakdown of the high voltage used in the acceleration 
of the positive ions from the ion sourc~. Mr. 0. E. ~
Almen described developments of 10n sources m 
Scandinavia. At present the magnetic type is used 
exclusively, with the magnetic field either parallel 
with, or perpendicular to, the direction of the 
extracted ion beam. A feature of the Copenhagen 
source is the use of a vacuum lock for the introduction 
of the source material so that separation can be made 
with very short-lived isotopes. . . 

Great interest was aroused by the descr1pt10n, by 
Dr. R. Bernas (Paris}, of a new sputtering-type ion 
source suitable for the clements of low vapour 
pressure. In this metho~ the eleI?ent is sputter?d 
into the arc chamber usmg a primary argon dis
charge. This source is still under developme~1t_, _b_ut 
is extremely versatile and has valuable possibilities 
for the separation of radioactive elements produced, 
for example, by bombarding a foil in an accelerator. 
Dr. R. H. Dawton then reviewed experimental work 
at Harwell during the past few years on a num~er 
of ion sources, including filament sources, radro
frequency types, a sputtering type, a . K~nsI?an 
source, and sources depending on thermal 10nrzat10n. 
Some of these sources have been realized in practice 
and are being used with the new sector separator 
recently constructed at Harwell. 

Collector Problems 

For the second session, on collector problems, Dr. 
J. Koch (Copenhagen) was in the chair, and the 
proceedings opened with a descrip_tion by ~r. 
Normand of the unit used for collecting heavy 10n 
beams at Oak Ridge. These beams may amount to 
more than 100 m.amp. at 30 kV., and the difficulties 
were concerned with the space available as well as 
tho problems of dealing with ~he energy ~issipati_on 
and collector erosion. The special constructrons w hrch 
are used to minimize losses by evaporation and 
sputterina were described and also the arrangements 
used to prevent cross-contamination of isotope~. A 
more detailed description was given of the refrigera
tion system necessary for mercury collection, and_ of 
the special collector arrangements. Dr. ~- L. Smith 
then dealt with experience at, Harwell m the same 
problem, discussing particularly the c_hemical con
tamination of isotopes. He also described arrange
ments suitable for the collection of the very volatile 
elements such as sulphur and chlorine, the gases 
oxygen and nitrogen, and the rare gases. 

The problem of the collection of mercury was 
returned to by Dr. Rane (Saclay atomic energy 
group), in whose system the source is supplied with 
mercury vapour while collection is achieve~ on gold 
foil cooled with liquid nitrogen. To obviate con
tamination from the mercury vapour existing in the 
tank at room temperature, a secondary liquid-air 
trap is placed near the s~urce and provide? with a 
slit, so that only the directed mercury ions can 
pass. 

Chemical Aspects and Target Preparation 
In tho session on chemical aspects and target 

preparation, under the chairmanship o~ Mr. Boyd 
vVeaver (chief chemist of the Oak Ridge Stable 
Isotope Group), Dr. ~- O. _Neil~en (Co_Penha~en) 
considered the penetrat10n of 10ns mto sohd lattrces. 
This problem is important in _connexion_ with the 
preparation of gas targets and is. also of mt_erest to 
several other studies such as that of the recoil atoms 
from nuclear reactions and, in particular, the field 
of radiation damage. The theoretical conclusions 
obtained from his work were compared with experi
mental studies by nuclear reactions which enable the 
distribution in depth to which the ions have pene
trated to be found. 

Other methods of preparing separated isotopic 
targets for nuclear reaction _studies were described 
in the next pa.per by Dr. Smith. Re commented on 
the advantages of a central station for isotopic target 
preparation, · considered the req1;1irements _for nuclear 
targets and described some typica~ techm9nes. '.)'he 
most versatile is vacuum evaporat10n, whwh besides 
its application to salts can also be used for evaporation 
of the refractory metals such as magnesium and 
silicon to give elemental deposits by using tantalum 
filaments as a source on which the oxide is reduced. 
This method can also be used for the preparation of 
metallic targets of the alkali and alkaline-earth 
metals and special handling techniques were 
described by Dr. Smith for these. Direct deposition 
in the separator is used for various gases and for 
boron, which stays down with less than. 10 per cent 
sputtering on a variety of metallic backmgs. 

Mr. Boyd Weaver then described in some detail 
chemical aspects of the work on electromagnetic 
separation, dealing first with the preparation of 
charge materials. So far, more than fifty elements 
have been separated, and in most cases some special 
chemical operations have been necessary or helpful 
in the supplying of suitable charge n:aterials for the 
separators. vVhenever possible, a variety of forms of 
each element has been prepared in order to make 
comparisons between halides, oxides and elements. 
Improvements in . op~rating efficiency ha_ve been 
attained by apphcatrons of such techniques as 
vacuum dehvdration and pelletizing. Ralf the 
elements still. unseparated consist of the rarer rare 
earths. In order to make as much as a kilogram of 
each of these available, various methods of separation 
have been explored. Separation by continuous 
counter-current extraction between nitric acid and 
tributyl phosphate has been developed and applied 
to the preparation of unusual quantities of these 
elements. 

Turning to the processing of the enriched material 
in the collectors, Mr. Weaver pointed out that these 
are always contaminated by a large_ number of oth?r 
elements which have to be removed m order to obtam 
the pure material needed for nuclear research. The 
purifications req~ire a~ unus~ml type of quai~tit_ative 
analytical chemistry, m whrch the emphaslS i~. on 
separation rather than on_ measurement of 91;1antities. 
Purification schemes smtable for quant1t10s from 
milligrams to grams have been developed for each of 
the elements. 

Applications of Electromagnetically Enriched 
Isotopes 

In this session the chairman, Dr. Keim, gave a 
wide-ranging review of the achievements of the stable-
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isotopes programme in the United States, which, so 
far, has involved the dispatch of more than 2,600 
consignments of stable isotopes to users in sponsored 
establishments of the Atomic Energy Commission, 
government agencies, universities and industries. 
Dr. Keim pointed out, however, that the contribu
tions which stable isotopes are making to basic 
science and in a growing number of practical appli
cations are not widely appreciated. This is largely 
because stable isotopes are at present of greatest 
value to the research physicist in fundamental 
investigations which receive little publicity. There 
is also a reluctance to use enriched samples. as they 
appear to be expensive, although, in fact, only small 
quantities may be needed, while other savings may 
justify their use. They are, too, more difficult to use 
than radioisotopes, but improvements in mass
spectrometry techniques will help here. 

Dt. Keim quoted the immense range of work 
already published and went on to describe a few 
particular applications of stable isotopes. These 
included : their use as starting materials in the 
assignment of masses to artificially produced radio
isotopes and in investigations of their disintegrations ; 
the determination of neutron absorption, scattering, 
and total cross-sections at all neutron energies ; 
atomic spectroscopy, especially in the study of 
hyperfine spectra, isotope shifts, nuclear spins, etc. ; 
the determination of nuclear energy-levels, and 
studies of isomerism; superconductivity, self
diffusion, coefficients of expansion and other solid
physics studies ; ~-spectroscopy using enriched 
isotopes like potassium-40 and beryllium-IO; use for 
pile and cyclotron bombardments to produce radio
isotopes of high purity and high specific activity, and 
to produce certain isotopes otherwise unavailable at 
a reasonable cost ; use as tracers in isotope-dilution 
analysis, a technique which is now being increasingly 
applied in geology, agriculture, metallurgy and 
biology. 

Dr. W. D. Allen (Nuclear Physics Division, Har
well) then described the investigations which have 
been carried out with materials supplied by the 
separator group at Harwell. He illustrated his lecture 
by details of a few particular investigations out of 
many which have been carried out during the past 
five years using the six hundred and fift,y consign
ments which have so far been dispatched by Harwell 
to users in many countries. Dr. Allen first described 
reaction studies with the van de Graaff and Cock
croft-Walton machines and then gave a detailed 
review of a variety of studies using neutrons, 
describing, in particular, the current work on fast
neutron capture in the Zephyr reactor. This work 
refines the earlier studies by D. J. Hughes of the 
variation of cross-section with atomic weight which 
has some cosmological implications and also throws 
more light on the magic-number nuclei. 

Dr. Allen considered a variety of other topi_cs, 
including ~-ray studies; (n,p) reactions usmg 
14-MeV. neutrons; several other reaction studies; 
and photo-disintegration. In a forecast of future 
work with electromagnetically enriched isotopes he 
said that the work on neutron cross-sections in all 
energy-ranges is only just beginning. Studies in 
Coulomb excitation show much promise ; the work 
with 1-MeV. high-tension sets in many universities 
will continue and will gradually extend to the masses 
in the range oxygen-16 to calcium-40. He also 
mentioned tritium and•helium-3 reactions and the 
very interesting subject of double ~-decay. 

Dr. J. C. Kluyver (University of Utrecht) then 
described the investigations he has been making on 
(p,y) reactions using enriched isotopic targets of 
magnesium and silicon. It is imperative to use 
enriched targets for this study in order to assign 
correctly each proton-capture resonance. With a 
non-separated target, this assignment is very difficult 
as aluminium-25 and -26 have nearly equal half-lives, 
and the long-lived aluminium-26 may easily be con
fused with the stable aluminium-27 as product 
nucleus. As natural magnesium contains 79, 10 and 
11 per cent of the isotopes of weight 24, 25 and 26, 
respectively, isotopic targets of magnesium-25 and 
-26 are nearly tenfold enriched, and a corresponding 
gain in the y-ray yield is obtained. Also, the analysis 
of the weak 26Mg (p,y) resonances is greatly facili
tated by the reduction in the intensities of the forty
times stronger 2•Mg (p,y) resonances in their neigh
bourhood. From this work the energy-level schemes 
of aluminium-26 have been worked out. The use of 
isotopic targets of other elements in (p,y) reactions 
will have similar advantages. 

Dr. H. G. Kuhn (University of Oxford) then gave 
a polished account of applications in spectroscopy 
and in solid physics. He said that the differences in 
the masses of isotopes give rise to vibrational and 
rotational isotope effects in molecular spectra. Their 
study, either by optical or microwave methods, can 
be an important aid in the analysis of spectra. In 
atomic spectra the mass effect is predominant in the 
lighter elements, and its study is necessary for 
isolating the more important 'volume effects'. 

A great variety of interesting spectroscopic effects 
are caused by differences, between the different 
isotopes, of their values of nuclear spin (1), magnetic 
moment (µ), electric quadrupole moment (Q) and 
distribution of charge inside the nucleus. Investi
gations of these effects are often very difficult, and 
sometimes impossible, unless highly enriched isotope 
samples are available. Light sources containing 
certain pure or highly enriched isotopes can produce 
very highly monochromatic light. This property 
makes them suitable for use as wave-length standards, 
for interferometric measurements of gauges of great 
length and for purposes of adjustment of interfero
meters of long path. 

Most properties of solids depend on the atomic 
masses, and the study of isotope effects can be a 
powerful means of testing the validity of theories. 
Such effects are usually small and difficult to measure, 
but some variable results on the transition points of 
supraconductivity and on the rate of change of 
electrical resistance of metals with temperature have 
already been obtained. Apart from their bearing on 
the theories of conduction and supraconductivity, 
results of this kind are likely to contribute generally 
to the knowledge of the structure of solids. 

Isotopic Abundance Analysis 
The session on isotopic abundance analysis, with 

Prof. J. H. E. Mattauch (Max-Planck Institut fur 
Chemie, Mainz) in the chair, was one of the most 
vigorous of the conference. It opened with an 
account by Di. Keim of work at Oak Ridge, where 
the mass-spectrometry section is concerned with 
analysis of samples from the separator group and 
also with a variety of research problem!! in col
laboration with many institutions. During the 
past few years the tendency has been to move to 
techniques for the less-volatile elements requiring 
high source-temperatures, and so special furnace 
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and thermal ionization methods have been especi
ally developed. Techniques of small-sample loading 
employing micro-pipettes and a microscope were 
described, and the advantages and problems of 
working with extremely small samples of a few 
micrograms were discussed. Details were given of a 
range of instruments developed in the group, in
cluding one made by the General Electric Corpora
tion. Mr. G. H. Palmer then described the work at 
Harwell in this field. He said that, as in Oak Ridge, 
the emphasis has been on handling solid samples 
rather than gases, and described the precautions 
necessary for this kind of work. In particular, he 
discussed the difficulties of quickly comparing samples 
and obtaining ion beams of constant intensity. He 
then described a new mass spectrometer which has 
been developed at Harwell, in association with 
Metropolitan-Vickers Co., Lt_d., especially for solid 
analysis and which incorporates both furnace and 
triple-filament assembly types of sources together 
with a variety of detect ion devices. In a selective 
review of Harwell work, he described results obtained 
with lithium, lead and uranium . Mr. Palmer then 
went on to read a paper by Prof. G.D. L . Schreiner 
and Dr. R. T. Jamieson (Johannesburg) on age 
determination by isotopic-dilution techniques. This 
was a valuable and detailed discussion of the 
theoretical basis and the errors in the technique, 
with particular emphasis on the rubidium---strontium 
method. 

Among the papers at this session was a notable 
contribution by Dr. H. Hinterberger (Mainz}. He 
first dealt with the principles and mass-spectrometric 
techniques used in isotopic-dilution methods, and 
then went on to survey work in this field. After a 
discussion of the potassiwn-argon method used in 
the determination of the age of the Earth, he 
described his own recent contribution with the newly 
developed rhenium-osmiwn method. This very 
interesting work is probably a unique example of the 
success of mass spectrometry over the counting 
methods. 

The last paper of the session, by Dr. A. H. Gillieson 
(Chemistry Division, Harwell), discussed methods 
other than mass spectrometry by which measure
ments may be made of isotopic abundance. The 
m ethods dealt with can be briefly listed as : neutron 
source methods (neutron absorption, radioactivation) ; 
optical methods (emission spectroscopy, absorption 
spectroscopy, refractive index); and mass methods 
(density). Evidently there a re several alternatives 
to mass spectrometry which should be considered in 
practical problems. 

Design of Electromagnetic Separators 

This session, with Prof. Kistemaker in the chair, 
brought excellent papers from three leading workers 
in the field, the first being Dr. Normand, who gave a 
detailed and beautifully illustrated review of the Oak 
Ridge plant with technical details of the installation. 
The present equipment includes two small and two 
large calutrons which are operated for seven days a 
week on three shifts, and it is being planned to 
extend the facilities by adding two more large 
ealutrons shortly. 

Dr. Dawton then discus1:1ed the design considera
tions which led to the construction of the new high
resolution separator at Harwell. This machine, which 
is intended for enrichment of the isotopes of the 
transuranic elements and of fission products where 

high activities may be encountered, is a 4-ft,. radius, 
90° separator of the Nier type and is as fully auto
matic as possible. A detailed description was 
given of the remote-handling device for removal of 
the collectors containing the enriched product with
out exposure to air. Recent experimental results on 
the properties of plutonium of particular importance 
to its electromagnetic separation were also described. 

Dr. Koch gave a masterly review of the Scandin
avian separators in which, speaking for the groups in 
the three Swedish laboratories as well as for his own 
laboratory at Copenhagen, he described all four 
instruments. These separators have much in common, 
and a best basic design for use in nuclear studies has 
clearly been developed by these workers during the 
past fifteen years. The application to rese'arch on 
short-lived isotopes by integrating the separator with 
other tools such as the cyclotron and ~-ray spectro
meter to make a unified assembly which can attack 
most powerfully nuclear problems of all types was 
demonstrated. Dr. Koch concluded by making a 
plea for the preparation of the widest variety of 
stable and radioactive isotopes in the state of highest 
purity. 

Two papers were presented to the conference at the 
last moment, and these fitted best with the session 
on design. The first was a theoretical paper by Dr. 
H. Bruck (Saclay), who showed that, for a magnetic 
separator of the usual sector type, the use. of the 
alternating gradient principle in magnet design 
instead of the usual arrangement of a uniform mag
netic field so far employed · gives greater dispersion. 
In effect, one can have higher dispersion for the same 
radius, or the same dispersion for a smaller radius. 
The la.st paper was a possibly prophetic contribution 
beautifully presented by Dr. 0. Osberghaus on the 
use of alternating-gradient electrical focusing for 
mass separation. In this system, using an arrange
ment ve'ry similar to that used on high-energy 
machines for beam ducting, a direct-current and 
radio-frequency voltage are applied to alternate 
plates. An experimental unit using this system has 
been successfully run at Bonn, and a larger one is 
now being constructed. This device is limited to 
small ion beams because of the lack of space-charge 
stabilization, but it seems that the principle may be 
useful for beams of up to 100 µamp. Dr. Osberghaus, 
who is working with Prof. W. Paul at Bonn, envisages 
two systems, one in which a selected mass is passed 
alone and the other in which a selected mass can be 
rejected. 

Separation of Active Material 

The last session, tiil.der the chairmanship of Dr. 
Bernas, consisted of two papers, though the earlier 
paper by Dr. Koch had, in fact, largely dealt with 
the same subject. Dr. G. Andersson reviewed nuclear 
studies in Scandinavia carried out with electro
magnetically enriched radioisotopes. He described 
first the use of the separator for the preparation of 
samples of known masses for beta-ray spectroscopy 
and, in particular, for work on the rare-gas isotopes 
which are studied after trapping in foils. Extensive 
work on the radioactive nuclides of krypton and 
xenon has been done at Stockholm by this technique. 

Dr. Bernas then dealt with h is work at Saclay, 
where he has constructed a medium-sized separator 
particularly suitable for the elements of light and 
medium mass. This instrument can separate tens of 
milligrams of a given element in a day, while being 
sufficiently flexible to separate in rapid succession 
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the radioactive isotopes of widely differing elements. 
Actual experience with this instrument has shown 
that both modes of operation are possible and suc
cessful ; they provide alternative experimental 
approaches to the particular problems, and Dr. 
Bernas discussed their relative merits. He also 
described in some detail the work on technetium, 
which is prepared by cyclotron irradiation of a 
molybdenum target and thon mass-separated. An 
interesting example of the application of the separator 
to alpha-particle spectroscopy was also described. 

A lively discussion followed every paper, and it 
was felt that tho conference had had somo important 
results in directing attention to a great variety of 
applications of mass spectroscopy, and in describing 
many applications of electromagnetically enriched 
isotopes. Hitherto, the more spectacular application 
of radioisotopes and the relative ease of their tech
niques of use has overshadowed the uses of stablo 
isotopes. It was felt that the present conference 

would show the rich field of work still waiting to be 
done in the latter field. In summing up, one might 
say that three main types of activity could be clearly 
recognized at the conference : the work of the two 
groups at Oak Ridge and Harwell in the provision of 
enriched isotopes for basic research of all kinds ; the 
work of several European groups in the application 
of medium-sized isotope mass-separators to the direct 
study of a great range of nuclear problems ; and 
lastly the large numbers of research workers who 
essentially are applying tho enriched isotopes pro
vided by Oak Ridge and Harwell to a great variety 
of researches. An important result of the conference 
was that the common interests of these groups were 
clearly recognized and great stimulus given to their 
work. It is hoped that on publication of the pro
ceedings a much fuller appreciation of this new field 
will be generally gained. The proceedings, including 
lectures, discussion and illustrations, will be pub
lished shortly by Butterworths Scientific Publications, 
Ltd., London. M. L. S1111TH 

MANAGEMENT AND HUMAN RELATIONS 

AN attendance of nine hundred members at the 
annual conference of the Institute of Per

sonnel Management at Harrogate during October 7-9 
is an indication of the growing importance attached 
to the personnel function of management in British 
industry. Those attending came from very large and 
small manufacturing firms, departmental stores, 
nationalized industries, public corporations, insurance 
and other commercial concerns, educational institu
tions and the Armed Forces. A number came from 
overseas. At the plenary sessions speeches of a high 
order were given, and at the various sectional 
meetings the investigations now being made into the 
behaviour of people in industry by a number of 
research organizations wore discussed. 

Sir John Hunt, leader of the British Mount Everest 
Expedition in 1953, opened the conference with a 
challenging paper on thfl needs of youth in a Welfare 
State. There are, he said, many signs that the spirit 
of young people is either flagging or misdirected ; 
there is too much apathy and hooliganism abroad. 
A great deal of fine work is still beihg done to help 
young people find their feet and set them on the road 
to good citizenship, and yet it would be foolish to be 
complacent and suppose that more could not and 
should not be done. Something is lacking in the 
opportunities offered, in the guidance given : What 
is this lack ? First, tho incentive to achievement is 
generally inadequate. If it is accepted that one of 
the needs in every individual is a sense of purpose, 
then the opportunity of achievement is an essential 
step in providing that purpose. Secondly, there is a 
great need for leaders, both in numbers and in 
quality. The paid official alone will not do, and 
the need is for more volunteers, because they bring 
to young people a variety of experience of con
temporary life. Ideally, leaders should have graduated 
from a similar background to members of the group 
-tho best leadership is leadership from within the 
group, not from above it. Tho main source of youth 
leaders should be ex-members of the organizations 
themselves rather than older men implanted from 
outside and from a different environment. 

A scheme should be devised which embodies 
incentives and sets certain targets or standards of 
achievement. How can such a scheme be made 
attractive and how can it work ? Can a scheme of 
wide application be devised which might draw in 
more young people ? Sir John suggested that it 
should be planned under four headings : the develop
ment of a hobby-a technical, scientific or artistic 
skill ; the development of physical fitness-this calls 
for moral as well as physical stamina ; outings, 
whether on foot or cycle or in a small boat-these 
are of tremendous value to the character training of 
young people and can be extended progressively 
until they assume the character of expeditions ; 
and the instilling of the spirit of service-this is best 
caught by example, and the example must come from 
tho leader. 

Sir John was followed by Sir Richard Coppock, 
general secretary of the National Federation of 
Building Trade Oporat,ives, who said that, in the 
main, the weakness of the building industry is on the 
managerial plane. He was particularly concerned 
about the missed opportunities for consultation 
between management and worker. The experience 
the workers possess is the basis of Britain's pros
perity and is unequalled in any board-room in the 
country. Things do not go wrong on the drawing
board, he maintained, but when machines are being 
run and built, and he quoted the Comet aircraft as a 
good example of this. Half the difficulties in his 
industry arise because the employer does not enlist 
the goodwill of his men by telling them all the facts. 
The great problem facing management is how to 
handle men. One of the most vicious things they 
can do, when an unofficial strike takes place over 
some potty tyranny, is to say: "You must all go 
back at once. We cannot see you". This, said Sir 
Richard, puts the trade-union official in a most 
humiliating position-he is humiliated before nego
tiations have even begun. 

Some management problems in the British Broad
casting Corporation were discussed by the director
general, Sir Ian Jacob. The Corporation employs 
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