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Major Scott suggested, the advantages accruing from
residence outweighed the added cost involved. But
there are few concerns in Great Britain which are big
enough to be able to organise their own courses and,
if there is need for additional training facilities
beyond those provided by technical colleges, the need
must be met by industry combining to provide the
instruction required under the conditions which will
make it most effective.  Residential training is
essential owing to the short time that supervisers
can be away from their jobs and because it ensures
that every waking hour of that absence will play its
part in making the training effective.

During the discussion most speakers agreed that
such residential establishments could play a useful
part in national recovery, although Mr. R. R. Hopkins,
of Vauxhall Motors, Ltd., believed that the number
of men who would benefit from fortnightly courses
would be so small that it might be better to arrange
for a much bigger number of foremen to attend
courses of shorter duration. Dr. I. Blain, of the
National Institute of Industrial Psychology, described
experiences which had been obtained during an
investigation which some members of the Institute’s
staff have been carrying out during the last few
months. Foremen who have already attended such
courses as these proposed by Major Scott believe that
the real value of the courses comes from personal
contacts rather than from the content of the course.
Supervisors find it difficult to understand the general
principles which it is feasible to teach them in a
course of a rather academic type, and they do not
know how to apply these general principles to the
specific practice which holds in their organisations.
Such courses, therefore, should be supplementary
only to the training processes which should go on
continuously within the individual companies. Mr.
N. C. Rimmer, of the British Institute of Manage-
ment, brought out the important point that the
number of people attending each course should be
limited and also that the atmosphere provided should
be conducive to development of the co-operative spirit.

A plenary session of the Conference agreed that
residential courses for foremen training should be set
up throughout the country and that the British
Institute of Management should use its efforts to
further the study of the problem, to stimulate the
provision of facilities in all suitable establishments,
to co-ordinate and assist endeavours, to promote
further experiments, and to encourage the full use
by industry of the opportunities so provided.

T. H. HAWKINS

M.K.S. SYSTEM OF ELECTRICAL
UNITS

T is now some forty-nine years since Prof. Giorgi

first put forward his proposal for the establish-
ment of a system of units based on the electro-
technical practical units together with the metre, the
kilogram and the second as an alternative to the
centimetre-gram-second electrostatic and electro-
magnetic systems. This system of Prof. Giorgi, now
commonly known as the M.K.S. System, was accepted
by the International Electrotechnical Commission in
1935, and in 1948 the absolute volt and absolute
ampere were introduced internationally as a result of
a decision of the Comité International des Poids et
Mesures taken in 1946.
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It might be thought that a matter upon which
these international decisions had been taken after
searching examination over so long a period would
be one in which there could be little room for further
discussion, and that by this time the M.K.S. System
would have taken its place in the general practice of
electrical engineering. “Future practice,” wrote
Giorgi in his memorandum of 1934 for the Inter-
national Electrotechnical Commission, “will show
which units are the most convenient for every
particular purpose and the law of the ‘survival of the
fittest’ will receive application.” The fact is, however,
that the adoption of the M.K.S. System has proceeded
relatively slowly.

In two publications recently reprinted from Philips
Research Reports, “The Rationalised Giorgi System
and its Consequences’” by P. Cornelius and H. C.
Hamaker, and ‘Proposals and Recommendations
Concerning the Definitions and Units of Electro-
magnetic Quantities” by P. Cornelius, the essential
features of the M.K.S. System are re-stated, the
position of the system reviewed and specific recom-
mendations are made regarding it. It is particularly
interesting that these two papers originate from an
industrial organisation, as one of the reasons some-
times adduced for the slow progress in the adoption
of M.K.S. units is that the main advantages of the
system lie rather in the academic sphere and that
the practising engineer or scientific worker is not as
a rule greatly concerned about the matter. The first-
mentioned paper gives an excellent account of the
basis of the system and deals in some detail with the
various controversial issues which have emerged in
connexion with it, notably that of the E—H and
E—B analogies. The case for rationalization, which
is not, of course, specific to the M.K.S. System but
has become inextricably linked with it, is cogently
argued.

University and technical college teachers of pure
or applied science will find much of interest in these
communications. The ultimate benefit to the science
and practice of electrical engineering of teaching
students on the basis of a single unitary system can
scarcely be called in question, and the problem of
how best to incorporate M.K.S. units into the general
structure of electrical engineering courses has become
an urgent matter. It may be noted, in this connexion,
that on March 30 a symposium of papers on the
M.K.S. System of units will be presented to the
Institution of Electrical Engineers.

JamMEs GREIG

ENERGY OF THE STARS

HE Halley Lecture for 1949 was delivered at

Oxford on May 12 by Dr. R. d’E. Atkinson, who
chose “The Energy of the Stars” for his subject (The
Observatory, 69, 851 ; October 1949) ; as its scope is
very comprehensive, it is quite impossible to give
more than a mere outline of the points dealt
with.

In the Lecture a short historical sketch is given of
the problem of stellar energy from the days when it
was thought that radioactivity provided a solution,
up to recent times. This deals with the work of
Eddington, Gamow, Houtermans, Russell and many
others, including that of Atkinson himself, who has
devoted a considerable amount of time to the subject
during the past twenty years. Present nuclear
theories are unsatisfactory in certain respects, and

©1950 Nature Publishing Group



352

among the difficulties confronting them may be men-
tioned that of the energy development of the diffuse
giants which stand off the main sequence in such a
manner that their energy source cannot easily be
reconciled with that of other stars. Explanations
have been attempted, but are not entirely satis-
factory ; and it is suggested that a solution may
ultimately be found connected with an im-
portant factor—the true distribution of the stars in
space.

It is well known that the bright main-sequence
stars lie close to the plane of the galaxy, while the
diffuse red giants are scattered much more uniformly,
and also that the former are comnspicuously absent
from globular clusters. Some five years ago, Baade
found that certain nearby galaxies show similar
characteristics, and it is suggested that rotation may
be connected with these factors. Many bright stars
are rotating rapidly and also revolving with high
speed round the centre of the galaxy—unlike the red
giants and the globular clusters—and rotation may
have an important influence on energy generation.
It seems possible that a star which has very little
axial rotation could condense in its central regions
to an extent that would be difficult if it were rotating
rapidly. Although it is probable that such a dense
core would involve a temperature sufficiently high
for the Bethe cycle to operate, it seems unlikely
that the Bethe cycle would lead to stars of this
nature as well as to main-sequence stars. Even if
the core were sufficiently dense for its gravitational
energy to suffice for a long-term energy supply, it
is admitted that a very high density would be
required.

One serious problem that seems almost intractable
is the inadequacy of the 0-008 mass-excess of the
hydrogen atom to keep a bright star shining for a
long period even on the assumption that it started
as practically pure hydrogen and is now nearly pure
helium. No star which is 125 times as bright as the
sun, and which fits the mass-luminosity relation, can
live at this rate as long as the sun has lived, assuming
that synthesis is its only source of energy ; and it is
difficult to account for those stars which have 100,000
times the luminosity of the sun and only 100 times
its mass. Either such stars must be very young—a
most improbable supposition—or they have become
bright in recent times; but even then they would
have very little hydrogen left.

Towards the end of the Lecture, reference is made
to the work of Bondi and Gold (Mon. Not. Roy.
Astro. Soc., 108, 262; 1948) which suggests the
continuous generation of matter out of nothing.
Assuming that such matter is hydrogen, it would
assist in explaining stellar energy provided it could
be collected by the stars; but it is very improbable
that this could be done with sufficient rapidity. In
addition, the hydrogen accretions should penetrate
the deep interiors of the stars, and it is difficult to
see how this can be done, because the heat produced
by impact would stop the motion downwards.
Another point which arises is the retardation of
rotation by the collection of diffuse extraneous
matter ; but, as already pointed out, the bright
stars are rotating rapidly. One way of surmounting
the difficulty—although the General Theory of
Relativity does not suggest it—is to restrict this
spontaneous generation of matter to places where
there is a large amount of matter—the interiors of
massive stars. If, however, the diffuse giants are to
be included in this scheme, it may be necessary to
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postulate that the process cannot occur in mnon-
rotating stars.

One tentative suggestion is made. If a very
massive star continued to increase more and more,
the final result would be that things would get out
of control and an explosion would occur which would
not result in a mere supernova but in a new expanding
universe. The star would disintegrate into portions,
each of which would become a new galaxy, and as
new supplies of uranium and other radioactive
elements would be produced at the same time, the
universe resulting from the explosion might show
signs of having started at a definite date. It is
admitted, however, that the concentration of the
generation of matter in the interiors of stars must be
regarded as a mere ad hoc speculation.

ASTRONOMY AND NAVIGATION

PAPER by D. H. Sadler on “Astronomy and

Navigation’ in a recent number of Occasional
Notes of the Royal Astronomical Society (13, 2;
September 1949) will be very useful to all who are
interested in astronomy as applied to navigation.
Part 1 of the paper gives a short historical sketch of
the subject and then provides an account of the
relationship between the Royal Astronomical Society
and navigation. This part will be of special interest
to fellows of the Society, many of whom are probably
unaware of the important part that the Society has
played in the design of the “Nautical Almanac” and
also in the contributions of a few of the fellows to
nautical astronomy. Although the number of papers
is small, they are very useful, and gsome of them must
be regarded as highly valuable contributions to the
subject.

Part 2 deals with modern developments—including
radar—which raise the question, “Why the need for
further development in astronomical navigation ?7.
The answer to this question lies partly in the enor-
mous ramifications in methods of navigation that
have recently been developed, and navigators to-day
must be capable of handling all of them. Hence the
astronomer has still important work to do, not only
in simplifying the principles but also in simplifying
their application ; and so navigational almanacs are
essential to provide in the simplest manner, and to
tho necessary accuracy, the positions of those heavenly
bodies which are used for navigation. A large portion
of Part 2 is devoted to a description of the almanacs
produced by various countries, and something is said
about a few graphical and instrumental methods
devised for the solution of the astronomical spherical
triangle. In the last section of Part 2, “Observations”,
special reference is made to the latest sextants, in
which random accelerations due to the motion of
aircraft are smoothed out, the observations being
automatically integrated over periods of one or two
minutes. Unfortunately, the Coriolis acceleration
cannot be smoothed out in this way, and special
tables are required in this case.

Part 3, ‘“The Future’’, deals, inter alia, with
artificial satellites, about which the public has
heard much in recent times. After considering cer-
tain problems connected with these bodies, the author
sums up the situation in the words, ‘“The almanac
maker of the era of these artificial satellites would
have his full share of problems—both in celestial
mechanics and in tabulation”.
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