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Heliwn, present to the extent of one part in 245,000, 
or 50 tons in the atmosphere above each square 
mile of the earth's surface, is the lightest unin
fiammable gas, and is thus of especial use in lighter
than-air craft. For this purpose it is collected from 
the gases of certain bore-holes in the United States, 
where it is present to the extent of I-2 per cent. 
It is of particular value medically in that an artificial 
atmosphere of helium and oxygen can prevent 
Caisson disease or 'the bends', a malady, due to the 
solubility of nitrogen in human blood serum, to which 
divers and others working under increased pressure 
are subject. Krypton, occurring only to the extent 
of I part in a million, and xenon, only one tenth as 
abundant, are not used very extensively as yet, but 
the fact that they increase the efficiency of an 
electric lamp filament by IO and 20 per cent respec
tively, suggests that they will eventually be in 
common use. 

The remaining constituent of the atmosphere, 
nitrogen, constitutes 8I per cent of its volume. Fwm 
about 1830, nitrogen was chiefly obtained from the 
caliche deposits in Chile, and the rate of extraction 
was so fast that in 1898 Crookes predicted a world 
famine in nitrogen, and therefore in agricultural 
products, at no very distant date. Within a very 

Factor Analysis 

AT the general meeting of the British Psycho
logical Society, held this year at the University 

of Reading, a symposium on factor analysis attracted 
on April I the largest number of members present for 
several years at any meeting of the Society. 

Opening the symposium, Prof. Godfrey Thomson 
said that many sets of factors are mathematically 
available, and principles have to be adopted for 
deciding between them. These have included : (I) 
the universal desire to use few common factors; (2) 
reproducing the whole variance; (3) reproducing the 
correlations ; ( 4) insistence on a general factor ; ( 5) 
rotating to psychological significance ; (6) requiring 
'simple structure'; (7) requiring invariance of 
analysis; (8) requiring reciprocity of persons and 
tests. The second loses least information, but con
flicts with (5) and (7). The third principle is used 
by both the Spearman and Thurstone schools ; the 
former proceeds step by step, the latter by a simul
taneous analysis. The Spearman ·school safeguards 
psychological significance at each step, and insists 
on a general factor. The Thurstone plan rotates the 
factors into 'simple structure' and holds that psycho
logical significance will ensue. 'Simple structure' 
seems to rule out a general factor, and Thurstone 
finds no g in Spearman's own g-tests. Both methods 
result in large specific factors, and have more factors 
than tests, so that the factors cannot be accurately 
estimated. The last principle (8) is put forward by 
Burt, who analyses covariances. His reciprocity is 
only obtained, however, after removal of a factor 
composed of the average. 

Prof. Spearman's paper, read by Mr. Maxwell 
Garnett, directed attention to the disappearance of 
the general factor in Thurstone's "Primary Mental 
Abilities". A set of correlations, he said, can be 
factorized in many ways, the choice being regulated 

few years, the situation was changed by the establish
ment of the first plant for the production of nitric 
acid from atmospheric nitrogen. That first process, 
depending on the electric arc, has now been super
seded, first by the cyanamide process, and then by 
the Haber process, in which the irnmediat:J product 
is ammonia, instead of oxides of nitrogen. It is of 
interest to note that the arc process, with the pro
duction of oxides, is the one used by Nature herself 
as the main agency for restoring nitrogen to the 
earth's surface for agricultural needs ; her arc is the 
lightning flash. In I937 there were 145 plants 
operating on the Haber process, producing nearly 
4 million tons of fixed nitrogen, an amount which, 
though large in itself, is only the amount to be found 
above I/5 square mile of the earth's surface. In any 
event, the nitrogen withdrawn from the air almost 
all ultimately finds its way back again, through the 
agency of living matter. 

From the consideration of these matters, we are 
eventually reminded that the balance of Nature is 
the only basis of man's existence. It will demand 
control over vegetation which has been lacking ever 
since the inception of the industrial period, and it 
is to chemists t.hat the world should look for a 
lead. 

1n Psychology 
by statistical simplicity and psychological interest. 
The theory of two factors uses a method which draws 
all the correlations from one factor. Statistically 
simple, it affords psychologically the basis for the 
concepts of general ability. Hotelling, Kelley and 
Burt, in securing that the weights of factors are 
heaped up in order of calculation, generate negative 
loadings which contradict experience. Alexander 
and Thurstone, in rejecting negative loadings, decrease 
without eliminating the indeterminateness. Thur
stone in addition maximizes the number of zeros. It 
is this which banishes the general factor, for weights 
which fall below a certain minimum are ascribed to 
error and counted as zero. Moreover the number of 
Thurstone's factors creates suspicion. 

Correlations alone fail to determine factors com
pletely : other grounds are needed. In the special 
case of one single factor we have the cogent ground 
of parsimony ; in all other cases to find adequate 
grounds is difficult. 

Prof. Burt emphasized that the components 
obtained by factorizing a correlation table describe 
an analysis of the relations between minds and their 
environments. Whether a factor has meaning depends 
on the appropriateness of the experimental design as 
much as on the validity of the analysis. Factor 
analysis should, if possible, be based on covariances 
rather than on correlations. Variance varies objec
tively, and depends primarily on the complexity of 
the process measured. When the errors are suffi
ciently small, all analyses reveal a series of factors 
whose contributory variances are roughly 50, 12, 5 
. . . per cent of the total. This may be explained 
by regarding factor analysis as a process of succeSsive 
averaging. Concerning the 'sampling theory', he 
said that an effective test integrates a wide variety 
rather than samples a large number of co-ordinations. 
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Accepting Prof. Thomson's equation, it can be 
shown that the sum of the test-measurements 
operates as the general factor in his hierarchies. If 
we assume that intelligence depends on the number 
and systematic arrangement of the unorganized 
synapses of cortical neurones, this interpretation 
appears equally plausible from a physiological point 
of view. He reiterated his belief in the reciprocity 
principle and his opinion that the bipolar factors 
obtained by correlating tests and persons respectively 
are essentially identical. 

Dr. W. Stephenson said that Prof. Thomson would 
appear to take tests for granted and to seek to 
identify the qualities of persons tested with selected 
factor axes. It seemed to him that tests should have 
something to say about the axes to be selected, and 
that we should define axes at the outset on psycho
logical grounds. Mathematical theorems would then 
be used to see whether these axes are consistent 
with facts. 

There is a great deal of equivocality in the use of 
the word 'ability' in factor analysis, and he proposed 
a definition which relates abilities to what he called 
nonjractional factors for cognitive activity, a non
fractional factor being a kind of compound of the 
'fractional' factors usually discussed. 

A general discussion followed the papers. In 
summing up, Prof. Godfrey Thomson said that as 
Thurstone was not present he thought he ought to 
say something on behalf of the idea of 'simple 
structure'. Recently he had heard Prof. P. A.M. Dirac 
support the thesis that when he found a hypothesis 
or solution of great mathematical beauty he could 
have considerable confidence that it would correspond 
to something real in physical Nature. Something of 
the same sort, Prof. Thomson imagined, was behind 
Thurstone's faith in 'simple structure'. 

On the other hand he felt that Prof. Spearman 
would have been justified in putting up a more 
fundamental defence of g than he had. For the 
blemishes criticized in Thurstone's work could be 
removed by care, and Thurstone might still attain 
'simple structure' in chosen batteries. The real 
defence of g was surely that it had proved to be 
useful. 

University Events 
ABERDEEN.-On March 29, the honorary degree of 

LL.D. was conferred on the following among others : 
Prof. J. Gray, professor of zoology in the University 
of Cambridge; Dr. J. Mcintosh, director of the 
Bland-Sutton Institute of Pathology, Middlesex 
Hospital. 

The ordinary degree of D.Sc. was conferred on Dr. 
J. S. McPetrie for a thesis entitled "Studies in the 
Production and Propagation of Radio Waves". 

CAMBRIDGE.-Dr. 0. M. Solandt, of Trinity Hall, 
has been appointed University lecturer in 
physiology. 

N. B. Slater, of Gonville and Caius College, has 
been appointed second junior observer at the Solar 
Physics Observatory. 

Sir Edward Mellanby, of Emmanuel College, 
secretary of the Medical Research Council, will 
deliver the Rede Lecture at 5 p.m. on April 28, the 
subject of which will be "Some Social and Economic 
Implications of the Recent Advances in Medical 
Science". 

Science News a Century Ago 
The Royal Society 

AT a meeting of the Royal SocietY. on April 11, 1839, 
James Finlay Weir-Johnston (1796-1855), the agri
cultural chemist, read a paper "On a New Equi
atomic Compound of Bicyanide with Binoxide of 
Mercury" . In the paper he gave an account of the 
properties of "a salt, obtained by agitating, with red 
oxide of mercury, a small portion of hydrocyanic 
acid, and which he found to be distinguished from the 
bicyanide of mercury by its sparing solubility in cold 
water, by the alkaline reaction exhibited by its 
solution (a property which indicates an excess of 
mercury) and by its susceptibility of detonation by 
heat, depending on this excess being in the state of 
an oxide and on the carbon of the cyanogen it con
tains, and the presence of which is shown by the 
disengagement of hydrochloric acid gas when acted 
on by hydrosulphuric and hydrochloric acid". 

At the same meeting Felix Savart (1791-1841), the 
successor of Ampere at the College de France, Mace
doine Melloni (1798-1854) the Italian physicist, and 
Lambert Adolphe Jacques Quetelet (1796-1874), the 
Belgian astronomer and statistician, were elected 
foreign members. 

Lacaille's Astronomical Observations at the Cape 

ON April 12, 1839, the concluding part of Thomas 
Maclear's paper "On the Position of Lacaille 's 
Stations at the Cape of Good Hope" was read. The 
lapse of 85 years since Lacaille's visit had obliterated 
all local evidence of the French astronomer's opera
tions, and the fact that he had been there at all was 
only kept alive by the inquiries of Captain Everest in 
1821. Having by inquiries found the house Lacaille 
resided in, Maclear measured the position of the 
house relative to the Royal Observatory by tri
angulation. He then proceeded to discover the 
exact site of Lacaille's northern station at Klyp
Fonteyn. With the assistance of a party from the 
Royal Engineers he made excavations of various 
ruins and so unearthed the foundation of the granary 
used by Lacaille. 

Geology in Russia 

"SOME idea of the activity of the Russians in pur
suit of science, but especially that of geology," said 
the Athenwum of April 12, 1839, may be gathered 
from the following statements. "The Inspector in 
Chief of Mines, the Count Cancrina, has for several 
years obtained his Imperial Majesty's permission to 
make geological and mineralogical researches in 
various parts of the vast empire, and a scientific 
committee has been established to superintend the 
publication of a work entitled 'Annals of the .Russian 
Mines'. M. Parrot, Professor at the University of 
Dorpat, was ordered by the Russian government to 
explore Armenia and Transcaucasia. M. 
Kupffer has determined the height of the Elbrous, 
the culminating point of the Caucasian chain, and 
is at this moment making meteorological and mag
netic observations throughout the Empire. Baron 
de Humboldt and M. Rose have traversed the 
northern mountains, M. de Pasch has described the 
chalk formations in the south of Poland, M. Pander 
those of the neighbourhood of St. Peters burgh . . . 
M. de Semenoff, principal engineer of mines, has 
described the geological formation of the northern 
part of the Altai Mountains." 
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