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beyond the point where Pasteur had led him. No 
doubt Pasteur revealed to him in a more concrete 
form what he had dimly foreseen himself, and 
from then onwards he was ardent in the pursuit 
of bacteriology. The time would be the early 
'seventies, when the study of microbes had not 
emerged as a definite science. There were at the 
time two conflicting views. One of these, supported 
by Ferdinand Cohn, the botanist of Breslau, held 
that bacteria, like other plants, had a constancy of 
form which rendered them capable of division into 
genera and species. According to the other view, 
there was no morphological constancy, but rather 
a pleomorphism, whereby one and the same 
bacterium could assume different forms. If this 
were true, attempts to cultivate or to separate 
them on morphological grounds were doomed to 
failure. 

In his earliest work on the subject in 1873, 
Lister's observations led him to support the 
pleomorphic theory, and it will now be admitted 
that he suffered shipwreck upon it when he stated 
that Ehrenberg's and Cohn's morphological classi
fication was "entirely untrustworthy." Lister's 
mistake was one which at the time was made by 
a great many others and tends to indicate the 
extraordinary pitfalls which beset the path of the 
earlier bacteriologists. In his life of Lister, Godlee 
has published an interesting correspondence which 
passed between Lister and Pasteur on the subject 
of change of form among bacteria. Pasteur clearly 
saw where Lister had erred and advised him to 
repeat his observations with additional technical 
precautions. This Lister did, and profiting by his 
new experience he became one of the foremost 
bacteriological technicians of his time. So imbued 
was he with the spirit of high ideals that instead 
of covering up his tracks he handsomely withdrew 
his error. "Next to the promulgation of truth," 
he said, " the best thing I can conceive that a man 
can do is the recantation of a published error." 
This sentiment was almost identical with that 
given to us nearly two thousand years ago by 
Celsus, who, however, added that such a confession 

is suited only to a great genius whose splendour is 
such as to survive the sacrifice, especially in the 
performance of a task which is to be handed down 
for the benefit of posterity as a beacon of truth to 
warn them against similar errors. 

From the theory of Cohn and Pasteur it was to 
be presumed that bacteria might in some way be 
separated from each other and cultivated in a pure 
state. The great mycologist, Brefeld, had em
phasised the importance of raising such pure 
strains or cultures from one single germ or cell of a 
fungus. Following in his wake, Lister was the 
first to isolate a pure culture of a bacterium. By 
perfect bacteriological technique involving a com
plete understanding of the problem, he succeeded 
in isolating a pure culture of a microbe, Bacteriurn 
lactis, which is the cause of lactic-acid fermentation 
in milk. He grew this microbe in sterile milk and 
raised a pure strain, constant morphologically and 
physiologically, from a single cell by a series of 
dilutions carried out with an ingeniously con
structed syringe of his own invention. No one can 
deprive Lister of the merit of having first isolated 
bacteria in pure culture outside the body. The 
year was 1877. Lister also introduced the methods 
of hot-air sterilisation which are in vogue to
day. His long paper on lactic fermentation is a 
classic, and a model of what a scientific research 
should be. 

Like Pasteur, Lister had the supreme faculty of 
seeing as if by instinct the exact experiment 
needed to clear up a point of doubt. All his 
scientific work bears witness to this, but I may refer 
to one other instance of it. In two or three experi
ments which he did on the fate of catgut implanted 
in the tissues, he got out all the essential facts in 
1869, and later attempts of others in more than 
three hundred papers down to 1927 have, literally 
speaking, neither added to nor subtracted from 
anything which he taught us sixty years ago. He 
was a master of the experimental method-a rare 
and precious gift which, the Abbate Spallanzani 
truly said, " has always been confined and always 
will be confined to.the few." 

Obituary. 
PROF. CARL RUNGE. 

"\XTITH the death, on Jan. 3, 1927, of Prof. Carl 
V V Runge, of the University of Gottingen, in 

his seventy-first year, there has passed away an 
eminent mathematician and a friend to several 
generations of English - speaking students in 
Germany. 

Runge, whose mother was English, was born in 
Bremen in 1856 and was educated at Munich and 
Berlin. In 1886 he was called to the Technical 
High School at Hanover, where he remained until 
1904, when he moved to a professorship at 
Gottingen in response to an invitation from 
Klein. Coming in early life under the dominating 
influence of Weierstrass and Kronecker, it was 
not unnatural that his first work should be in 
the field of function theory and algebra, but the 
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urge towards the practical, which directed much 
of his later work, was soon apparent. Many 
of his lectures at Columbia University, where he 
went as an exchange professor in 1909-10, deal 
with this aspect. At Hanover, as a mathematician 
in an engineering environment, he had perforce to 
devise ways and means of adapting methods of 
mathematical analysis to the practical. Many 
of his numerical and graphical methods, numerical 
integration, solution of differential equations and 
Fourier analysis are now commonplace in engin
eering training. In this respect his influence on 
German teaching methods was rather similar to 
that of Perry in Great Britain. Wherever possible 
he played an active part in actual practical work, as 
for example when he assisted in a large geodetic 
survey, and his appreciation of real problems 
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reflected itself in his teaching and in his theoretical 
research. His many contributions to the fields of 
technical mechanics and aerodynamics are evidence 
of this. 

Runge was, however, something more than an 
engineer, a mathematician, and a teacher. Among 
experimental physicists he is known for his funda
mental work in collaboration with H. Kayser 
on spectral series, and his work in this field ranks 
him among those who have laid the experimental 
basis of quantum mechanics. He examined the 
spark and flame spectrum of radium. He investi
gated the magnetic resolution of spectrum lines, and 
showed that the apparently complex separation may 
be expressed as simple fractions of that of the 
normal Zeeman triplet. With Paschen he devised 
a concave grating mounting that has been adopted 
in many laboratories. He was pre-eminently one 
of those all too few men of science who could turn 
his mind profitably to any field of scientific inquiry 
with the certainty of producing creative work. 
Educationally, in Germany his influence was to 
give a practical orientation to the theorist, and 
a theoretical outlook to the practical man. To 
English-speaking students in Gottingen he was 
undoubtedly the most English of the professoriat, 
both in appearance and in mental outlook, and he 
spoke the language fluently. His son was killed 
early in the War. H. L. 

SIR CHARLES wALSTON. 

WE regret to record the death of Sir Charles 
Walston, the well-known Cambridge archreologist. 
Charles Walston (formerly Waldstein, the change 
in spelling having been effected in 1918 at the end 
of the War) was born in New York of parents of 
Jewish stock on Mar. 30, 1856. He was educated 
at Columbia and Heidelberg Universities, and went 
to Cambridge at the age of twenty-four at the 
invitation of Henry Bradshaw and Henry Sidgwick 
as a lecturer in classical archreology. 

A brilliant and stimulating teacher, with abun
dant vitality and unbounded enthusiasm, Walston's 
qualities as an archreologist and his keen perception 
of the details of artistic style early won him wide 
recognition as an authority, and at the same time 
did much to stimulate the study of ancient sculpture 
in Cambridge. In 1894 he was elected a fellow of 
King's College. He held various university posts ; 
among them the readership in classical archreology, 
the directorship of the Fitz-William Museum, the 
Slade professorship from 1895 until1901 and from 
1904 until 1911. From 1889 until 1893 he was 
director of the American School of Archreology at 
Athens, where he conducted important excavations 
at Platrea, Eretria, and on the Heraion at Argos 
(1892-1895). Mter the expiration of his term as 
director he retained his professorship at the School 
until1896. 

Walston's more important publications on 
archreological and artistic subjects were : " Essays 
on the Art of Phidias," 1885, "The Work of Rus
kin," 1894, " The Study of Art in Universities," 
1895; "The Argive Heraion," 1902; "Art in the 
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Nineteenth Century," 1903; "Herculaneum, Past, 
Present, and Future," 1908; "Greek Sculpture 
and Modern Art," 1914 ;· and, quite recently, 
" Alcamenes and the Establishment of the Classical 
Type in Greek Art," a work of considerable im
portance and of broad and comprehensive learning, 
in which he maintained that throughout the early 
periods up till the fifth century B.C. one facial type, 
which he called the Minoan, prevailed in Greek art, 
differing essentially from the classical type. Wal
ston's interests were by no means confined to his 
special study, and he wrote on a wide variety of 
subjects of public interest and, during the War, 
made a number of contributions to the literature 
of the time, in which he expounded and interpreted 
national and social tendencies. In this field his 
most valuable contribution was" Aristodemocracy," 
published in 1916, while in "Harmonism and 
Conscious Evolution," 1922, he set out his 
theory that the resthetic principle lies at the 
root of science, morality, and all man's other 
activities. 

DR. C. DA FANO. 

DR. C. DA FANO, reader in histology, King's 
College, University of London, died with unex
pected suddenness at his residence at Campden 
Hill on Mar. 14, in his forty-eighth year. By his 
death medical science in Great Britain loses one of 
the ablest exponents of histology. 

Dr. Da Fano was the third son of Commendatore 
Alessandro Da Fano. He received his early train
ing in histology in Golgi's Institute of Histology 
and General Pathology at the University of Pavia, 
where he graduated M.D. in 1905 and later (1912) 
became Libera Docente in morbid anatomy. He 
obtained a travelling fellowship at Milan and 
worked in Ziehen's neurological clinic, University 
of Berlin, in 1908, and in the following year with 
Dr. Bashford at the Imperial Cancer Research 
Fund, London. Mter a period of work at Gronin
gen he returned to the University of Milan as vice
director of the Pathological Institute. From 1915 
until1918 he served as captain in the Italian medical 
corps on the Italian front. In 1918 he went to 
King's College, University of London, as lecturer in 
histology, and in 1922 was given the title of reader 
in histology in the University. 

Dr. Da Fano specialised in the histology of the 
central nervous system. His advanced lectures on 
that subject attracted large audiences, and the 
histological specimens by which these lectures were 
illustrated formed a complete and noteworthy 
collection. His researches, published in a series of 
about sixty papers in various journals, were mainly 
concerned with the Golgi apparatus in cells and 
the special lesions of the nervous system in such 
affections as encephalitis lethargica. He had a 
very extensive knowledge of foreign languages, 
and he generously devoted a considerable portion 
of his time to acting as one of the editors 
of Physiological Abstracts. In 1915 he married 
Miss Dorothea Landau, and leaves a son and 
daughter. 
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