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Comparatively recently, Hund has given a theory of 
the way in which the energy states of the atom are 
built up from the energies of the various electrons in 
the atom, and there is now a corpus of complicated 
but definite rules which govern the way in which 
levels are built up and the restrictions on. possible 
electron jumps, jumps between 'odd' and 'odd' 
terms, for example, being forbidden. We can now 
fully understand the structure of even a complicated 
spectrum such as that of iron. 

Turning to the practice of the analysis of spectra, 
Prof. Russell said that, before one could analyse a 
spectrum, one needed a list of lines with well
determined wave-lengths, the intensities of the 
lines, their temperature class (along the lines de
veloped by King at Mount Wilson) and the Zeeman 
patterns. All the easy spectra have now been 
unravelled, but a few complex spectra remain to be 
analysed. Prof. Russell showed a slide exhibiting 
the present state of completeness of the analysis of 
the spectra of all the elements. Amongst those which 
are least analysed are the spectra of gadolinium, 
terbium, dysprasium, holmium, erbium, thorium, 
and uranium, while among the lighter elements the 
spectra of phosphorus, sulphur and chromium are 
not well analysed. 

The astrophysical applications of the newer spectrum 
analysis were numerous . Saba's relation between the 
numbers of neutral and ionised atoms present in 
equilibrium at a given temperature and pressure had 
given the key to the general interpretation of the 
stellar spectral sequence. Identifications of lines are 
made much more reliable when reference is made to 
the intensity to be expected from the line's place in 
a multiplet and to the excitation . potential of the 
atom in the state which absorbs the line. Identi
fications in the far infra-red spectra are particularly 

assisted by spectrum analysis, as very accurate 
wave-lengths are not to be obtained from laboratory 
m easurement : a more accurate separation can 
sometimes be obtained from a corresponding separa
tion in, say, the green, where good wave-lengths are 
obtainable. Again, the presence or absence of lines 
in the solar spectrum receives an explanation based 
on spectrum analysis. The non-metals do not show 
strongly, because the lines arising from atomic states 
with low excitation potentials lie in inaccessible 
regions of the spectrum. The great majority of 
apparent variations in abundance between the earth's 
crust and the solar disc is explained by the excitation 
potentials of the lines that are available. Only 
phosphorus, bismuth and radium are truly absent 
in the sun. Passing on to quantitative analysis, the 
theory of R. H. Fowler and Milne explained the 
major features of the spectral sequence, the apparent 
differences between one spectrum and another being 
due to differences in surface temperature and surface 
gravity. 

Prof. Russell went on to say that while we recog
nise that a strong absorption line indicates many 
absorbing atoms and a weak line few, the detailed 
physical analysis is difficult. Dr. W. S. Adams and 
Prof. Russell had calibrated Rowland's scale of in
tensities-an arbitrary scale-by comparing Row
land's estimates of relative intensities within a large 
number of multiplets with theoretical intensities, and 
had applied this to the analysis of a number of stellar 
spectra. They discovered a departure from thermo
dynamical equilibrium ; but recent work by Struve 
has thrown doubt on this method of calibration and 
the departure from thermodynamical equilibrium 
must now be regarded with caution. Prof. Russell 
concluded the lecture by referring briefly to bright 
line spectra and to the spectra of the planets. 

Association of Teachers m Technical Institutions 

AT the twenty-sixth Annual Conference of the 
Association of Teachers in Technical Institu

tions, which was held at Bournemouth during Whit
suntide, Mr. D. W. Lloyd (Old Trafford Technical 
Institute, Stretford) was installed as president for 
1935-36 by the retiring president, Mr. H. J. Cull 
(Central Technical College, Birmingham). 

In his presidential address, Mr. Lloyd said that 
during the past twenty-five years two dominant 
motives have been apparent--the desire to preserve 
and extend liberty of thought and speech and the 
desire to mitigate human toil. The first is in the 
realm of social and political life ; the second in the 
sphere of science and industry. Both, however, have 
produced effects which are world-wide and touch the 
sphere of education at every point. To the technical 
teacher, said Mr. Lloyd, the tremendous changes in 
our industrial system due to t echnological develop. 
ment must have special significance. "Magic has 
entered our research laboratories, scientific advance
ment and the mechanisation of industry have tended to 
shorten hours of labour and increased the possibilities 
for leisure, yet, in our present stage of our development, 
we are famid with the chaos and misery of unemploy. 
ment." Rationalisation, he continued, is one of the 
results of the increasing application of science to 
industry ; but it has produced (by the replacement 
of as many employees as possible by the minimum 

number of machines) the paradox of a world of 
increasing production in which vast numbers are 
unable to secure the necessities of life. The machine, 
however, should not be arrested, since m echanical 
p erfection increases human possibilities, and since 
the machine can "do the job better than its creator". 

Long-range planning in industry and education, 
however, becomes essential. "The isolation of coun· 
tries has disappeared . . . geographical barriers are 
non-existent except to those who think in ancient 
terms, international wireless communication has 
no limits unless hampered by those who fear the 
free movement of thought . . . new industrial 
contacts are possible ; under control they can 
expand and make friendships. Education in its 
widest aspects can become an international force, 
and thus help to replace the narrow spirit of nation
alism by the wider appeal of internationalism." 

Mr. Lloyd specially stressed the n eed for liberty of 
thought. The unrest of the present world, he said, has 
produced intolerance and the stifling of criticism : in 
certain cases it has led to the establishment of 
dictatorial power which must have a reactionary 
effect on educational progress. Civilisation cannot 
advance without criticism, and the subjection of the 
individual will by inhibitions from the outside leads 
to stagnation and putrefaction. Propositions which 
may seem obscene, heretical and revolutionary will 
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get their deserts if openly discussed ; but if they are 
suppressed they will permeate society through 
insidious channels and do irreparable injury. Freedom 
to think, freedom to voice one's thoughts within 
reason, are essential to human progress. 

The Conference approved the recommendations of 
the "Report on Policy in Technical Education" 
recently published by the Associations of Technical 
Institutions, Teachers in Technical Institutions, 
and Principals of Technical Institutions and the 
National Society of Art Masters. Among other 
resolutions passed was included one urging the 
establishment of a system of compulsory part-time 
day education for all young persons from the age of 
ceasing compulsory attendance at schools giving full
time education to the date at which the pupil attains 
the age of eighteen years. The Association reiterated 
its opinion that the raising of the school leaving age 
is more than ever desirable. In view of Mr. Lloyd's 
address, special interest centred about a resolution 
urging that the conditions of apprenticeship should 
be restated for the several industries, and that 
special consideration should be given to the claims 
of young people who have satisfactorily completed a 
full-time course in approved technical institutions in 
respect of the age at which they may be recruited, 
and the period of time required of them for com
pletion of apprenticeship. 

University and Educational Intelligence 
CAMBRIDGE.-Dr. Leslie Harris, director of the 

Nutritional Laboratory, has been awarded the degree 
of Sc.D. Dr. Harris is known for his work on vitamins 
and proteins, and for the latter was awarded the 
Meldola Medal by the Institute of Chemistry in 1924. 

EDINBURGH.-Dr. Otto Samson has been appointed 
Tweedie fellow for 1935-36 and 1936-37. This 
fellowship is awarded to enable the holder to carry 
out exploration and research in the less-known 
regions of Asia and northern Mrica. Dr. Otto 
Samson was born in Hamburg in 1900, and studied 
political science and then Oriental languages at the 
University there. In 1928 he entered the famous 
Ethnographical Museum (Museum fiir Volkerkunde) 
in Hamburg, and in 1930 became head of the East 
Asiatic Section, a post he held until the Nazi revolu
tion in 1933. In 1931-32 he travelled in China to 
collect ethnographic specimens for the Museum. In 
the course of his travels he made an intimate study 
of the daily life of peasants and craftsmen and of 
the technical processes employed by them. An 
examination of the data then collected suggested 
connexions with India reflected in craft and agri
cultural processes and their products. It is the extent 
and direction of the influence of China upon India 
and vice versa that Dr. Samson now proposes to 
study. 

LONDON.-The Governing Body of the Imperial 
College of Science and Technology has elected to an 
Imperial College fellowship Prof. Alfred Fowler, late 
Yarrow professor of the Royal Society, and emeritus 
professor of astrophysics in the College. 

OxFoRn.-The new solar tower telescope was 
opened at the University Observatory by the Vice
Chancellor on June 11 (see p. 1047). 

Sir Peter Chalmers Mitchell (scholar 1884-88), and 
Prof. N. V. Sidgwick (scholar 1892-96) have been 
elected honorary students (that is, fellows) of Christ 
Church. 

The course of lectures on the work of early Oxford 
men of science finished for the session with Dr. R. T. 
Gunther's lecture at Exeter College. Special reference 
was made to the work of Borlase on the antiquities 
and mineralogy, and of Walter Moyle on the orni
thology of Cornwall. Of outstanding importance was 
the advance in the science of geology due to Sir 
Charles Lyell, while the history of mathematics and 
astronomy owes much to Prof. Steven Rigaud, whose 
library was dispersed by the Radcliffe Trustees less 
than two months ago. Dr. Gunther concluded with 
a tribute to the biologists, Prof. H. N. Moseley of 
Challenger fame, Sir Baldwin Spencer of Australia 
and Sir Ray Lankester-all of Exeter College. 

THE University of Pittsburgh has conferred the 
honorary degree of doctor of science on Dr. William 
A. Hamor, assistant director of Mellon Institute of 
Industrial Research, Pittsburgh. 

MR. H. G. RoBINSON has been appointed principal 
of the Midland Agricultural College, Loughborough, in 
succession to the late Dr. T. Milburn. Mr. Robinson, 
who is a graduate of the University of Durham, is a 
son of Mr. G. Goland Robinson, a well-known south 
Westmorland farmer. Since 1929, he has been farm 
director in the Midland Agricultural College. 

Science News a Century Ago 

Portrait of Count Rumford 

In June 1835, the Managers of the Royal Institution 
received and accepted from Sarah, Countess Rumford, 
the portrait of her father, Count Rumford, the founder 
of the Institution, which hangs now in the Mana
gers' room. The painting, which presents the Count 
in uniform, is of head and shoulders in profile. 
It is by an unknown artist, but is believed to be a 
good likeness. Count Rumford, who died in Paris in 
1814, had kept the lease of his house at Brompton, 
although he had not lived in it for many years. His 
daughter occupied it again in 1815, and lived there at 
intervals until 1835. In that year· she returned to 
America, presenting the portrait to the Royal 
Institution as a parting gift. 

Roberts's Miners' Safety Lamp 

According to The Times, on June 23, 1835, a 
lecture was given to the Eastern Literary and 
Scientific Institution by Mr. Taylor in the room usually 
used by the Institution in Hackney Road. "The 
subject of the lecture was the safety lamp, and the 
object of the lecture was to show, by actual experi
ment, that the lamp hitherto used in coal-mines, 
and invented by Sir H. Davy, is dangerous and 
insecure, and that a lamp invented by Mr. Roberts 
is perfectly safe and free from the defects which 
render the lamp of Sir H. Davy not to be depended 
on by the miners. Mr. Roberts, who has already 
received several medals from the Society for the 
Encouragement of Arts, Manufactures and Commerce, 
was in attendance and produced the lamp invented by 
Sir H. Davy and his own lamp, and assisted Mr. 
Taylor in the lecture and in the experiments." 
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