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Obituary 

Dr. A. E. H. Tutton, F.R.S. 

ALFRED EDWIN HOWARD TUTTON, who 
died on July 14, was born on August 22, 

1864, at Cheadle Moseley, now the Edgeley district 
of the borough of Stockport. He attended science 
classes at the Stockport Mechanics Institute and 
also the evening courses in chemistry of Prof. 
Roscoe at Owens College, Manchester. In 1883 
he went to the Normal School of Science (later the 
Royal College of Science) and Royal School of 
Mines, South Kensington, with an exhibition, which 
he took in preference to a scholarship which he had 
gained for Owens College. During his period as a 
student, Huxley was professor of biology, Frankland 
of chemistry, Guthrie of physics, Judd of geology 
and Lockyer of astronomy, and a fellow-student 
was H. G. Wells. Tutton was a brilliant student 
and gained several scholarships and prizes. In the 
meantime, Thorpe had succeeded Frankland as 
professor of chemistry, and under his direction Tutton 
began the research on the lower oxides of phosphorus 
in which the new oxide P 20, was discovered and the 
lower oxide P,O, was first prepared in a state of 
purity and definitely characterized in its properties. 
This work was published in 1890 and 1891. In 1889, 
Tutton had been appointed to the post of demonstrator 
in chemistry and lecturer in chemical analysis at the 
College. During this period, he also assisted Thorpe 
and Riicker in the magnetic surveys of Scotland and 
England. 

On. the completion of this work, Tutton turned 
his attention to crystallography, taking some lessons 
in crystal measurement from Mr. H. A. (now Sir 
Henry) Miers, who was then assistant to Prof. Story 
Maskelyne at the British Museum (Natural History). 
He measured some organic compounds, including 
aconitine, which had been prepared in the labora
tories, but his ambitions were of much wider scope 
in this subject. He formed a definite plan of research 
which was to occupy him for forty years, namely, 
the study of the crystal forms of chemically related 
series of compounds. These results, he saw, would 
throw light on the structure of salts, since by re
placing one element in a crystalline salt by another, 
closely related, element, the effects on the molecular 
volumes and crystal angles of salts which had been 
generally regarded as isomorphous would be disclosed. 
It had early been recognized by Wollaston and by 
Mitscherlich that isomorphism was not absolute, and 
that small yet definite alterations in crystal angles 
resulted from the replacement of one isomorphous 
element by another. 

The first series studied by Tutton comprised the 
sulphates and selenates of potassium, rubidium, 
cresium, ammonium and thallium. This was followed 
by the double sulphates and selenates of these metals 
with those of magnesium, zinc, iron, nickel, cobalt, 
manganese, copper and cadmium, which form 
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magnificent crystals with six molecules of water. In 
all, ninety-one salts were studied, and the results 
communicated in about fifty papers from 1890 until 
1929. As a result of this painstaking and accurate 
work, it was established that the crystallographic 
properties vary regularly with the atomic weights 
of the interchangeable elements. The same result 
was established for the perchlorates and double 
chroma.tes of the alkalis. This work could be brought 
into relation with the structures as revealed by the 
X-rays when this new method became available. In 
carrying out his crystallographic investigations 
Tutton showed the greatest ingenuity in devising 
and perfecting the measuring instruments, so that his 
methods became well known as representing the 
highest standard of crystallographic research. 

In 1895 Tutton became an inspector of technical 
schools and moved to Oxford, where he equipped a 
private laboratory. In his ten years in Oxford he 
became associated with New College and took the 
B.Sc., D.Sc. and M.A. degrees, and in 1899 he was 
elected a fellow of the Royal Society. In Oxford he 
married Miss Margaret Loat. In 1905 he was trans
ferred to the London district and moved his home 
and laboratory to London. He wrote some important 
books during this period, his "Crystalline Structure 
and Chemical Constitution" being published in 1910, 
"Crystals" in 1911, and "Crystallography and 
Practical Crystal Measurement" in 1911. The last 
work, which gives detailed accounts of his practical 
methods and instruments, appeared in a second 
edition in two volumes in 1922, and it constitutes 
one of the most valuable works on experimental 
crystallography in any language. His instruments, 
he recognized, could be applied to a comparison of 
the parliamentary and local government copies of 
the standard of length with the Imperial Standard 
Yard, and Tutton devised and supervised the con
struction of an interferential comparator for the 
Standards Department, the work being carried out 
in 1907-9. Further work in this direction was 
curtailed by his transfer to the south-western district 
centred on Plymouth, where he resided at Y alverton, 
on Dartmoor. His crystallographic researches were 
continued, although his laboratory was not now so 
convenient. In 1912 he became president of the 
Mineralogical Society. During the Great War he 
carried out special work for the C'..overnment. 

Tutton's services as a lecturer were much sought 
and he delivered many courses, illustrated by demon
tiona with his magnificent apparatus. He visited 
Canada with the British Association in 1909 and 
spent some time in climbing the Rocky Mountains. 
He also made many visits to the Alps, and in 1927 
he published "A Natural History of Ice and Snow, 
Illustrated from the Alps", enriched by his own 
photographs. In 1929 he visited Cape Town with 
the British Association, also going to other parts of 



© 1938 Nature Publishing Group

322 NATURE AUGUST 20, 1938, VOL. 142 

Mrica, and returning by way of Egypt and Palestine, 
which he visited. 

In 1930 Tutton had resumed his work on the 
evaluation of the Imperial Yard in terms of the 
wave-lengths of light. The value, published in 1931 
(his last paper), was 1,420,210 wave-lengths of the 
red radiation of cadmium in the yard at 62° F. The 
value published in 1934 by the National Physical 
Laboratory, who had used the Fabry-Perot method, 
was 1,420,209. 

In 1924, Tutton moved his house and laboratory 
to Cambridge, where he participated in the university 
course in mineralogy at the invitation of Profs. Lewis 
and Hutchinson. His laboratory during this period 
was at its best. 

Tutton entered into his retirement in 1931, his in
struments being transferred to the Physics Department 
at the University of Manchester, which had conferred 
on him the honorary degree of D.Sc. in 1926. 

Tutton's work stands as an enduring contribution 
to chemistry and crystallography. Marked by great 
accuracy and beauty of finish, it was achieved during 
a life conscientiously devoted to official duties, and 
hence it exhibits that peculiarly British character 
which is seen in the researches of other distinguished 
men of science who have laboured in like circum-
st,ances. J. R. PARTINGTON. 

Dr. C.-E. Guillaume 
BY the recent death of Dr. Charles-Edouard 

Guillaume the world is deprived of a distinguished 
man of science who had taken a leading part in the 
advancement of the subject which, for more than 
fifty years, he had made his own. 

His grandfather, Charles- Frederic- Alexandre 
Guillaume, leaving France for political reasons, lived 
for a time in England, where he established a watch
making business, carried on afterwards by his three 
sons, of whom Edouard eventually returned to settle 
at Fleurier, in the Swiss Jura, where Charles-Edouard 
was born on February 15, 1861. 

In the course of his education, at the Gymnase in 
Neuchatel, and at the Zurich Polytechnic, Guillaume 
showed a definite bent towards physics and, on leaving, 
became for a short time an artillery officer, devoting 
himself with enthusiasm to the study of mechanics 
and ballistics. So early as 1883, however, he entered 
the then recently established Bureau International 
des Poids et Mesures, at Sevres near Paris, where 
he was destined to carry out his life's work. Com
mencing under the successive direction of 0.-J. 
Broch and J. R. Benoit, he himself became director 
of the Bureau in 1915, a position which he held until 
his retirement, after fifty-three years' service, with 
the title of honorary director, in 1936. 

Guillaume's earliest investigations were concerned 
with thermometry, an ever-important subject in the 
science of metrology, and particularly so in the early 
days of the Bureau, when the new standard metre 
was being established. Guillaume carried out im
portant investigations on the corrections to mercury
in-glass thermometers, and himself made detailed 
calibrations of thermometers used at the Bureau in 

the establishment of the thermal expansions of the 
standards of length, and for other cognate purposes. 
He also shared in the initial intercomparisons of the 
platinum-iridium copies of the International Metre 
which were prepared for distribution to the various 
countries subscribing to the Convention du Metre, 
and undertook a redetermination of the mass of the 
cubic decimetre of water, by the method of contact, 
which gave a result in such excellent agreement with 
that found by interferential measurements by 
Chappuis, and by Benoit and Buisson, that it has 
never been thought necessary since to repeat this 
measurement. 

Guillaume's most important contribution, however, 
to the science of metrology in particular, and also 
to industry, was his investigation of the remarkable 
properties of the nickel-iron alloys. A chance observa
tion, during a search for a suitable alloy, less expensive 
than platinum-iridium, to serve as a material for 
the construction of secondary standards of length, 
showed that one nickel-iron alloy had a coefficient 
of thermal expansion above, and another appreciably 
below, that of either iron or nickel separately. 
Guillaume at once decided on a systematic investiga
tion of a whole series of alloys, which immediately 
revealed the general features of the system. Pains
taking and exhaustive researches followed, in which 
he was fortunate to obtain the co-operation of 
M. Henry Fayol, who put at his disposal the resources 
of the Acieries d'Imphy, for the preparation of 
samples. There resulted the discovery of 'invar', an 
alloy with very low (in some cases zero or even 
slightly negative) coefficient of expansion ; 'elinvar', 
in which the thermal coefficients of linear expansion 
and elasticity are balanced so as to give constant 
period of vibration ; together with other useful alloys. 
A complete theory followed of the reversible trans
formations on which the peculiar properties of these 
alloys depend. 

The introduction of invar rendered practicable the 
procedure suggested by Jaderin for the use of wires 
instead of length bars in the measurement of geodetic 
bases, thus leading to the establishment of the rapid 
methods in current use for this purpose, and incident
ally directly justifying the faith of geodesists by whose 
insistence largely the Convention du Metre was 
originally brought into being. Invar has also been 
used widely in instrument making and for industrial 
purposes, for example, for thermostats. In addition, 
the use both of invar for the pendulums of astronomical 
clocks and of the 'Guillaume' integral balance with 
elinvar hair spring, which eliminates secondary errors 
in high-grade watches and chronometers, has led to 
a marked advance in the horological industry with 
which his family was traditionally associated. It is 
estimated that more than a hundred million watches 
with 'Guillaume' balances are now in existence. 

Throughout his long career, Guillaume was an 
ardent propagandist for the metric system, and never 
lost an opportunity for furthering the extension of its 
application. As director of the Bureau International 
he had naturally to give much of his time to admin
istrative affairs, and those who had the privilege of 
meeting and working with him received an impression 
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