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[U 30 8{0H}2] (in metastable solution) and ultimately 
the anionic complex [U 30 8{0H} 3]-. Mr. T.V. Arden 
(Teddington) and Mr. F. W. Cornish (Exeter) con
firmed this general mechanism of hydrolysis, but 
gave evidence for the formation of still more con
densed poly-cations, for example, u.ou•+, in 
solutions of uranyl nitrate, chloride and sulphate. 
Dr. R. H. Betts and Miss R. K. Michels (National 
Research Council, Canada) described measurements 
on ionization equilibria in uranyl nitrate and uranyl 
sulphate. Precise absorption spectrophotometry 
makes it possible to determine the extent of ion-pair 
formation, and the formul::e of the species concerned 
can be deduced from the equilibrium data. Measure
ments of this kind require a knowledge of activity 
data for concentrated and multi-component solutions. 
An ingenious method of calculating such data was 
described by J. F. Duncan, E. Glueckauf, H. A. C. 
McKay and A. R. Mathieson (Harwell) ; the uranyl 
ion activity can be compared directly with that of 
pure uranyl nitrate solutions by means of liquid
liquid partition equilibria, and the activity of the 
second electrolyte in a mixture can be compared 
with that of the uranyl ion by an ion-exchange 
method. The solubility of uranyl nitrate hexa
hydrate in ethers and ketone solvents has long been 
known. Mr. A. R. Mathieson has isolated molecular 
compounds U0 2(N0 3)..3H 20.K (K =acetone or 
other ketone molecule) from such solutions, and 
shown their existence in solution. 

In a further session of general chemistry, Dr. F. G. 
Mann and Mr. J. A. C. Allison (Cambridge) described 
complex compounds of uranium tetrachloride with 
tertiary alkyl phosphines, [UC14 (R 3P} 2], analogous 
to those formed by SnCl4 • A paper on the lower 
oxides of uranium, by Mr. K. B. Alberman (Harwell), 
revealed a complex system comparable with that of 
the oxides of molybdenum and tungsten. Oxidation 
of uranium oxide, U0 2 , proceeds at quite low temper
atures, apparently by a diffusion-controlled process. 
A non-stoichiometric oxide phase is thereby formed, 
with cubic symmetry up to the composition U02 •2 , 

becoming tetragonal with increased oxygen content 
up to the level U02 • 3 , at which oxidation ceases. 
These oxides are unstable above 250°, and split up 
into two-phase mixtures ofU0 2 proper, a well-defined 
intermediate phase with composition close to U02 • 20 , 

and the previously known U 30 8 or U 20 5 phase. Dr. 
H. A. Wilhelm (Iowa State College) reviewed the 
high-temperature phase equilibria in the uranium
carbon and thorium-carbon systems. UC, with rock
salt structure, forms solid solutions with UO and 
UN ; UC2 appears able to incorporate carbon in 
excess of the ideal formula. It was pointed out in 
discussion that this suggests an analogy with sulphide 
chemistry, in the ability of pyrite-type sulphides to 
incorporate an excess of sulphur. The miscibility of 
UC and UC2 at high temperatures, or the possible 
existence of an intermediate phase U 2C 3 , is shown by 
the beautiful Widmanstatten unmixing structures in 
materials of that composition. 

The only contribution on polonium chemistry came 
from Dr. P. Bonet-lViaury and M. Leport (PariP). 
The formation of hydrogen peroxide from water by 
the action of polonium tX-rays is inhibited if there is 
direct contact of the solution with the polonium 
source, and polonium has a strong specific catalytic 
effect on the decomposition of hydrogen peroxide. 
Dr. H aissinsky pointed out that true peroxides are 
formed only by elements with electronegativities less 
than that of hydrogen. The action of polonium might 

be interpreted if, as an exception to the general rule, 
it formed a per-compound from tetravalent polonium 
rather than from the highest valence state. Dr. R. E. 
Connick (Berkeley) cited the reduction of plutonium 
(VI) compounds, with destruction of hydrogen 
peroxide, as an analogy : Pu(VI) Pu(V) 
Pu (VI) + Pu (IV) : Pu (IV) is then either converted 
to peroxide or reduced to Pu (III). Dr. Maddock, 
however, inquired whether the chemical effects of 
the recoiling polonium atoms were not of some 
possible importance. 

Analytical aspects of the subject were dealt with 
in two papers. Dr. R. B. Jacobi (Harwell) described 
improved techniques for the determination of radon 
and radium in natural waters. Mr. T. V. Arden, Dr. 
F. H. Burstall and Dr. R. P. Linstead (Chemical 
Research Laboratory, Teddington) gave an account 
of a new and highly selective method for the detection 
and determination of small amounts of uranium, 
based on their use of paper chromatography. When 
an organic solvent is allowed to diffuse over a strip 
of filter paper, or a column of pulp, impregnated with 
a dilute nitric acid solution of the sample, the high 
solubility of uranium in the solvent makes this 
element move with the advancing front of solvent, 
so that the appropriate section of paper can be 
'developed' to reveal uranium, or isolated, ashed and 
subjected to quantitative micro-analysis. The move
ment of most other elements is relatively small, and 
the method is useful in the analysis of low-grade 
minerals and similar materials. J. S. ANDERSON 

OBITUARIES '* 
Prof. Felix d 'Herelle 

Paris on February 22 has been 
ix d'Herelle, best known for 

on bacteriophage. 
Felix d' e as born at Montreal, Canada, in 

1873, c -Canadian parentage, and though he 
retaine 'throughout life his British nationality, of 

e was always proud, he gave to his acquaint
aiiirs the impression of being rather more French 
than British in temperament and outlook. Educated 
a,t the Lycee Louis le Grand, Paris, he took his 
baccalaureat in 1888, after which he returned to his 
native Canada to take up the study of medicine and 
to graduate M.D. at Montreal. During 1901-7 he was 
professor of bacteriology at Guatemala, to become 
bacteriologist to the Mexican Government during 
1908-9. In 1909 he joined the staff of the Pasteur 
Institute, Paris, as assistant, to be promoted later to 
chef de laboratoire (1914-21). During these years 
his services were much in demand to go on special 
missions, at the request of various foreign Govern
ments. Thus he visited the Argentine (19ll-13), 
Turkey (1914), Tunis (1915) and Indo-China (1921). 
Then he went to the University of Leyden as visiting 
professor during 1922-23. In 1924 he was appointed 
to the International Quarantine Council, Egypt, as 
director of laboratory service, with a laboratory at 
Alexandria. Here he remained until 1926, when he 
went to India on a special mission at the request of 
the British Government. In 1928 he was appointed 
professor of protobiology at Yale University, from 
which post he retired in 1933 to found the Labora
toire du Bacteriophage, Paris. Between 1934 and 
1936 he was entrusted by the Government of the 
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U.S.S.R. with the setting up of bacteriophage 
research institutes at Tiflis, Kiev and Kharkov. 

In 1917 in a note to the French Academy, d'Herelle 
published his epoch-making observations "Sur un 
microbe invisible, antagoniste des bacilles dysenter
iques", wherein he gave a description of the pheno
menon of bacteriophage which bears his name. The 
phenomenon of bacteriophage had no doubt been 
discovered earlier by Twort (1915), but the graphic 
description given by d'Herelle, on his independent 
discovery of it, startled the scientific world to the 
extent that the discovery was immediately appreci
ated as one of the greatest of the century. In this 
connexion it is worthy of remark, in passing, that 
through two of her sons, d'Herelle and Banting, 
Canada stands associated with the two most out
standing and far-reaching medical discoveries of the 
first quarter of the present century : bacteriophage 
and insulin. 

A recipient of many honours, there were two of 
which he was specially proud : the Leeuwenhoek 
Medal of the Amsterdam Academy of Science (1925), 
and the M.D. of Leyden (1923). The former he valued 
because the only previous French man of science to 
receive the distinction was Louis Pasteur (1895) ; 
and the latter because among the very few British 
recipients of a doctorate of the University of Leyden 
was Mr. Winston Churchill. 

Of d'Herelle's better-known English writings, men
tion may be made of "Immunity in Natural Infectious 
Disease" (1924), which was followed by "The Bacterio
phage and its Behaviour" (1926), "The Bacteriophage 
and its Clinical Applications" (1930), "Studies on 
Asiatic Cholera", the latter in conjunction with 
Malone (1930); while his main writings in French 
were : "Le Bacteriophage, son role dans l'Immunite" 
(1921), "Les Defences de l'Organisme" (1923), "Le 
phenomene de la guerison dans les maladies in
fectieuses" (1938), "Etude d'une maladie: le cholera, 
maladie aux paradoxes" (1948). 

For reasons difficult to understand, the therapeutic 
aspects of his work never enjoyed the support and 
enthusiasm in Britain that they achieved elsewhere, 
which must have been a deep disappointment to him, 
though he avoided speaking of it in that way. 

A clear thinker, with an impeccable laboratory 
technique, and endowed in high degree with the logical 
outlook of his race, d'Herelle appeared at times 
somewhat intolerant to those who differed from him ; 
yet, to his friends and associates, he was one of the 
kindest and most loyal of men. To have known him 
at all well was indeed a 'liberal education' and a 
very great privilege. 

In 1893 d'Herelle married Marie Caire, who pre
deceased him; and they are survived by two daughters 
and three grandchildren. A. CoMPTON 

Dr. R. P. Penrose 
whose premature 

r, near Leyden, on April 
28, was ed a at Altrincham Grammar School, 
where h/(l di · guished scholastic work was crowned 

Open Scholarship to the Queen's College, 
He went into residence in 1939, and took 

the shortened Final Examination in Physics two 
years later. He then joined the Admiralty research 
group at the Clarendon Laboratory, Oxford, where 
he assisted in the design of test equipment for centi
metre wave magnetrons. 

Towards the end of the War, Penrose developed a 
method of measuring the dielectric properties of 
solids at centimetre wave-lengths, using an H 0 -cavity 
resonator. He pushed this technique a stage further 
in the analysis of the inversion spectrum of ammonia, 
the first step in opening up the field of microwave 
spectroscopy. The award of a Senior Studentship of 
the 1851 Exhibition in 1946, the year in which he 
received the degrees of M.A. and D.Phil., enabled 
him to continue his researches in Oxford on collision 
broadening, while a year later he turned to break 
fresh ground in low-temperature work on para
magnetic resonance. He went to Leyden last autumn 
on an exchange scheme between the Clarendon 
Laboratory and the Kamerlingh Onnes Laboratory 
with the intention of continuing his work there for 
six months, before taking up a lectureship at the 
University of Leeds. Just before Christmas he dis
covered the hyperfine structure of the paramagnetic 
resonance line in a diluted crystal of copper potassium 
sulphate, that is, the effect due to the interaction of 
the nuclear spins with the electron spins (see p. 992 
of this issue of Nature). This was the first time such 
an effect had been observed in an atomic transition 
in the solid state. The publication of his work, 
however, was delayed by his illness. He had to 
undergo an operation, and although he appeared to 
be making a complete and successful recovery, he 
collapsed suddenly in the hospital at Wassenaar a 
few days later. 

Dr. Penrose's chief relaxations were photography 
and cycling, and there were few byways near Oxford 
unknown to him. His life centred in his research, 
however, and his enthusiasm in following up a new 
idea led him to make much of the apparatus himself, 
for he was a skilful machinist. A cheerful companion, 
he was liked by all ; I was particularly fortunate in 
enjoying four years of close partnership with him in 
the Clarendon Laboratory. Our intimate relationship 
did not cease when he left Oxford, and the exchange 
of results and ideas with him will be greatly missed. 
His death at the age of twenty-eight deprives micro
wave physics of one of its exponents, and his scientific 
papers (some of them yet to appear) form the 
memorial to his pioneer work in this field. 

B. BLEANEY 

Dr. A. D. lmms, F.R.S. 

DR. M. AFZAL HusAIN, president of the Pakistan 
Biological Society and of the Pakistan Association 
for the Advancement of Science, writes : 

The news Dr. A. D. Imms's death has been 
received h deep sorrow in entomological circles in 
Pakist . Besides making outstanding contributions 

ian entomology in his capacity as a former 
st entomologist in India, Prof. Imms trained 

under his inspiring guidance many workers prominent 
to-day in the field of entomology. The magnitude of 
his contribution to the development of entomology in 
Pakistan and the other countries of the Common
wealth in his capacity as a teacher at the University 
of Cambridge will probably outweigh in value even 
his direct contributions to the science of entomology, 
outstanding as these latter are. The numerous 
schools of investigation and research he thus helped 
to bring into being in the various parts of the Com
monwealth will, I am sure, long remain as monuments 
to an extremely creative and inspiring life. 
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