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of pyruvic acid and related compounds by the 
enzyme carboxylase according to the equation: 
R- CO - COOH = R - COH + C02• The enzymes 
concerned in both processes have a wide distribution. 

Still less is known of how in detail the energy 
made available in oxidation is passed on, or of how 
the rate of oxidation is controlled, though both 
processes are evident enough in the whole organism. 
The control is largely exercised on the fuel supply. 
Thus a rise of blood sugar in man causes an 
increased oxygen consumption. Hormones such 
as thyroxin are also concerned, but their mode of 
action is not understood. The energy is not gener
ally liberated directly, but is largely employed in 
building up compounds of high chemical potential. 
These may either form new tissue or be available 
for rapid energy production. Thus the oxidation 
of sugar or lactic acid in muscle provides energy 
for the resynthesis of glycogen from lactic acid, 
and of phosphagen from creatine and phosphate. 

If these processes are to be efficient, two con
ditions must be fulffiled. The energy of oxidation 
must be made available in quanta somewhat, but 
not greatly, larger than those required for syn
thesis ; and . the molecules undergoing oxidation 
and synthesis must be . united with the same 
catalyst, which must thus have a double specificity. 
The significance of the complicated oxidising 
systems here described will remain obscure until 
we know what syntheses are correlated with each 
of them. A beginning of such an analysis has been 

made by Wurmser.l4 But an indispensable pre• 
liminary is a study of the total and free energy 
changes in the various reactions which are linked. 
This is still in its very early stages. 

But even when we know the stages in the 
oxidation of different substances, and the use to 
which the energy thus made available is put, we 
shall be faced with the problem of regulation. In 
the living cell the activity of peroxidase or lactic 
dehydrogenase is doubtless governed by laws as 
definite as those which govern that of the heart in 
the living organism, laws which can be stated both 
in terms of chemistry and of biological function. 
The question of whether these two types of explana
tion can be reconciled, or whether one of them 
is superfluous, will then have to be fought out. 
However, that day is far distant; meanwhile the 
biochemist can continue to accumulate knowledge 
without committing himself on philosophical ques
tions. 
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Obituary. 
LIEUT.-COL. Sm CHARLES BEDFORD. 

rrHE death of Lieut.-Col. Sir Charles Bedford, 
which occurred on July 8, terminates a career of 

scientific activity. Born in 1866, the youngest son of 
Dr. F. W. Bedford, headmaster of George Heriot's 
Hospital, Edinburgh, Bedford graduated in science 
and medicine at the Universty of Edinburgh and 
entered the Indian Medical Service in 1889. His 
special aptitude for work of an investigatory 
character was soon recognised in his appointment 
by the Punjab Government to be chemical examiner 
and professor of chemistry at Lahore Medical 
College. In 1897 he transferred to similar posts in 
Bengal. Whilst holding these appointments, Bed
ford rendered valuable assistance to the Indian 
Excise authorities, particularly in connexion with 
alcoholic liquors. He became scientific and 
technical adviser to a committee of investigation 
into excise questions, and later was appointed 
director of the Central Excise Laboratory, which 
was formed on the recommendation of that com
mittee. 

It was whilst holding these positions that Bed
ford performed his most valuable work. Under 
his direction an extensive investigation was made 
of all alcoholic liquors produced in or imported into 
India, their composition and physiological effects, 
with those of the by-products of manufacture. 
In 1907 he made a upon the determination 
of alcoholic strengths. He submitted new tables 
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intended for use with a glass Sikes's hydrometer in 
place of those which for upwards of a century had 
formed the basis of revenue charge. The old tables 
which were legalised in England in.1816 were com
piled for use with a brass hydrometer and covered 
a range of temperature from 30° to 80° F. For use 
in warmer climates the tables were extrapolated 
to 100° F. Strengths determined under these con
ditions could be regarded as little better than 
approximations, and Bedford demonstrated that 
the inevitable- errors operated for the most part 
against the revenue. The new tables were officially 
adopted in 1908, and remained in use until replaced 
in 1922 by others calculated from data which 
formed the basis of the British tables legalised in 
1915. 

Bedford was also responsible for the methods 
officially adopted in India for rendering unpotable, 
alcohol intended for commercial and industrial 
purposes. 

After his retirement from the Indian Service, 
when he was rewarded with a knighthood, Bedford 
continued to render valuable service in various 
directions, being a member of numerous committees 
and occupying advisory positions at home and in 
connexion with the Dominions. Bedford also found 
time in the course of a busy life to indulge in con
siderable literary activity. One of his first publica
tions was a memoir of his father, followed by a 
history of George Heriot's Hospital. His later 
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works included books on poisoning, enteric fever, 
and elementary hygiene in India. He received 
the honorary degree of LL.D. from St. Andrews 
and Edinburgh, and that of D.C.L. from the 
University of Oxford. R. R. 

DR. R. c. MACFIE. 

0NJune9,inanursinghomeinLondon,Dr.Ronald 
Campbell Macfie passed quietly from amongst us 
with whom he had so quietly lived. He was not 
fond of the limelight, . and was intimately known 
by few, by all of whom, however, he was greatly 
beloved. 

An AberdQnian by birth, he was not in tempera
ment true to type, for he was pre-eminently a man 
of feeling ; yet it was also characteristic of him 
that he was never without some big problem to 
ponder over. He graduated in arts and in medicine 
in the University of Aberdeen, and continued his 
tr.aining in other schools at home and abroad. 
As locum-tenens at many places and consulting 
physician in health resorts, he saw a good deal of 
the world, and he had ever a keen appetite for 
beauty. With a very high ideal of health of body 
and health of mind, he lived an ascetic, highly 
strung life, often with a too strenuous struggle for 
existence, but, on the whole, rich in high joys and 
the delights of laborious days. 

It was a great encouragement to Dr. Macfie 
when his poems brought him laureation from his 
Alma Mater, and he was almost pathetically pleased 
-two years ago- when he was asked to give 
the Thomson Lectures in the United Free Church 
College. These were published under the title 
"Science Re-discovers God", and they give noble 
expression to the main trend of his mind. He was 
spiritually minded, and was convinced that it 
is the business of science not merely to make the 
world intelligible, so that a religious interpretation 
ma.y be more convincing, but to declare a theodicy. 
His scientific books dealt with heredity and evolu
tion, with vitalism, with health, with the vital 
value of light, and most successfully of all, we 
think, with the romance of the body. They were 
characterised by sparkling lucidity, picturesque 

phrasing, poetic flashes, and an idealistic setting. 
His poems, which were his strongest self-expres
sions, are marked by their combination of music 
and high thinking. Many of them are little essays 
in philosophy, and yet at the same time they are 
melodies. 

Of Ronald Campbell Macfie the world did not 
show itself quite worthy, but he did his day's work 
cheerfully. 

MR. HENRY JAMES WADDINGTON, who died at 
Bournemouth on June 28 at ninety-one years of 
age, was well known to microscopic workers both 
at home and abroad. Many of his preparations, 
especially those of prawns and crabs, as well as 
various protozoa, are exhibited in the Natural 
History Museum, South Kensington. His wonder
ful manipulative skill at mounting the most delicate 
protozoa and insects in their natural condition was 
the admiration of all who came in contact with him. 
His knowledge of chemistry was an enormous 
help to him, and his successful preparation of realgar 
as a mounting medium of high refractive value, as 
well as his mounts of various diatoms in realgar, 
are known to many. Mr. Waddington was one of 
the founders of the Natural Science Society of 
Bournemouth, and was later presented with the 
gold medal of the society and elected honorary 
vice-president. 

WE regret to announce the following deaths : 
Dr. Francis R. Cross, who was reader in ophthal

mology in the University of Bristol and formerly 
president of the Ophthalmological Society, on 
July 12, aged eighty-three years. 

Prof. Harald Hoffding, formerly professor of 
philosophy in the University of Copenhagen, known 
for his publications on philosophy and psychology, 
on July 2, aged eighty-eight years. 

Sir Harry R. Reichel, emeritus rector of the 
University College of North Wales, Bangor, who 
was principal of the College for forty-three years 
t;tnd known for his work in education, on June 22, 
aged seventy-four years. 

News and Views. 
MR. HERBERT MoRRISON, Minister of Transport, 

stated in the House of Commons, on July 24, that the 
Weir report on the electrification of the railways of 
Great Britain raises important issues of industrial policy 
and that the Government will consider its recommenda
tions most carefully. In the opinion of some, an objec
tion to the scheme is that, as the report indicates, the 
coal consumption will be reduced by 3·8 per cent, or 
nearly ten million tons a year. It is also true that part 

. of the economy which will be gained will be secured by 
the reorganisation of the railway men. But it would be 
foolish to let these two facts prevent us from carrying 
out a great scheme of industrial improvement. In the 
making of our country industrially efficient it cannot 
be wrong to face the new problems and solve them in 
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the same spirit that we solved similar problems in the 
past. It would be foolish to be frightened because 
the report deals with big figures. It is significant that 
the manager of the L.N.E.R. signed the report. The 
Government is at present discussing the report with 
the railway companies. The Weir Committee esti
mated that a return of about 7 per cent could be 
secured upon the new capital (£261,000,000) involved 
in electrification. In the present condition of affairs 
this remuneration would doubtless be welcomed by 
the companies, but it is doubtful whether they could 
at present attract the necessary capital without State 
assistance. At the recentN.U.R. Conference, Mr. C. T. 
Cramp, the General Secretary of the Union, welcomed 
electrification on behalf of the employees. He takes 
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