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experiments, in fact, showed that with aluminium 
facing the tube counter, 5 per cent more electrons 
were recorded than in the reverse case. A portion 
at least of the secondary radiation thus consists of 
fast electrons. By varying the plate thickness as 
well as material, the penetrating power of such 
secondary electrons could be determined. In the 
three substances investigated the range was ap
proximately inversely proportional to the density 
and amounted in aluminium to about 4 em. These 
electrons, when compared with the ultra-electrons, 
are extremely weak, yet of greater energy than those 
inherent in radioactive processes. 

It is not easy to interpret the origin of these 
observed electrons. To take them for Compton 
electrons is scarcely permissible, for then their low 
and limited energy content cannot be explained ; 
furtherm()re, the slow electrons actually observed 
would then need to travel nearly perpendicularly 
to .the direction of the ultra-radiation, which is 
contrary to experiment. On the other hand, should 
the nature of the ultra-radiation be electronic, we 
are. led to explain the secondary radiation as 

due to ' branching ', that is, the collision of ultra
electrons with the electrons of the filter substance. 
The argument against the second view is similar 
to that given previously. In both cases, whether 
of wave nature or electronic, we should expect the 
presence of electrons the energy of which varies and 
reaches a maximum comparable to that of the 
ultra-particles themselves. 

We might further conceive the secondary radia
tion to be of nuclear origin, but the principal diffi
culty therein is the experimental fact that the 
electrons emitt-ed from paraffin, lead; and aluminium 
have approximately the same energy content ; in 
addition, observations indicate that the electrons 
travel chiefly in the preliminary direction. 

Only by regarding the ultra-radiation as made 
up of material partieles such as protons with the 
energy of an ultra quantum, does it seem possible 
to interpret the secondary radiation experiments. 
The secondary radiation corresponds to the ll-rays 
liberated by a-rays. Following Rutherford, one can 
probably understand the energy of the accelerated 
electrons as corresponding to the observed range. 

Obituary. 

PRoF. J. LoRRAIN SMITH, F.R.S. 

JAMES LORRAIN SMITH was born on Aug. 21, 
1862, the son of the Rev. Walter Smith, of Half

morton, Dumfriesshire. He died in Edinburgh on 
April 18. As an undergraduate in Edinburgh he 
achieved considerable distinction in philosophy, and 
this early training had its influence on all his sub
sequent work and behaviour. After he took to 
medicine and had qualified in 1889, he spent some 
years working at Oxford, Cambridge, Strasbourg, 
and Copenhagen, mostly on physiological problems 
and in association with J. S. Haldane. He then 
went to Belfast as lecturer and afterwards professor 
of pathology, in 1904 to Manchester, when the com
bined chair was split into pathology and bacterio
logy, and finally, in 1912, to Edinburgh as the first 
professor of pathology who had no duties as a 
clinical physician. 

Lorrain Smith was an all-round pathologist and, 
with his own hands or through his assistants, he 
worked at a variety of problems. He will be 
remembered chiefly for two investigations. His 
early work with Haldane on hremoglobin and its 
relation to carbon monoxide led to the first practi
cable method of determining in man the volume 
of the blood and the total quantity of circulating 
hremoglobin. In Belfast he applied this to the 
investigation of human anremias, and found that 
in chlorosis, then common among young women, 
the anremia was due to the dilution of the blood 
with an excess of plasma without any real deficiency 
in the hremoglobin ; in pernicious anremia, on the 
other hand, he showed that there was a substantial 
shortage of hremoglobin whether the blood volume 
was normal or increased. This conception of the 
disease as a plethora was quite novel ; indeed, the 
possibility of such a condition in man had come to be 
gravely doubted as the result of .the failure of the 
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attempts which had been made to establish it 
experimentally. Why the water in the body should 
be distributed in such an abnormal way has never 
been explained, and under modern conditions the 
disease is practically unknown. 

In Manchester, Smith became interested in fats 
and lipoids, and, in conjunction with Mair, devised 
two histological methods which have been taken 
into general use-the Nile blue sulphate stain for 
neutral fats and fatty acids, and the improvement 
and adaptation of Weigert's bichromate-hrematoxy
lin process to tissue lipoids, in which he collaborated 
fruitfully with his chemical colleague, J. F. Thorpe. 
He also did sound work on the supposed toxicity 
of expired air, oxygen poisoning, typhoid fever in 
Belfast, trench foot, and other topics. 

Outside his laboratory, Smith was for thirty 
years one of the best known and best liked figures 
in British pathology. He took a prominent part 
in the foundation of the Pathological Society of 
Great Britain and Ireland in 1906 and of the 
Pathological and Bacteriological Laboratory As
sistants' Association in 1912---two complementary 
organisations which have made a great difference 
to professional pathologists and their technical 
assistants. During a period of development in 
which pathology passed from being an appendage 
of clinical medicine to an independent status, his 
influence was always for the good. 

Pathology occupies rather an awkward border
line between science and technology ; some patho
logists are at heart medical men, some are biologists. 
Smith was essentially a philosopher and a biologist 
and he continually aimed at finding a working com
promise between his outlook and the practical 
requirements of a sound medical education. Many 
of us will gratefully recollect his kindly encourage
ment of young people and his constant friendly 
cheerfulness. A. E. B. 
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