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being blinded by our hypotheses, even 

quantitative ones, however successful. 

But the other side of the coin is that 

finding gaps or errors in mathematical 

models has also been the engine of 

further experimental discovery (Noble, 

2002). We should see modelling and 

experimentation as an iterative 

interaction. They don’t replace each 

other. 

Interaction with Silvio after the 1960 

modelling work was very important to 

me personally, even though we never 

actually discussed any equations. I 

met him in 1962 at the first IUPS 

Congress that I attended in Leiden, 

where he chaired a symposium on 

cardiac electrophysiology at which I 

was asked to present my work 

reconstructing his conductance 

experiments. He told me that he had 

read my thesis on the beach in a single 

day and that it gave him a headache! 

No matter, he kindly presented me 

with a signed copy of 

Elektrophysiologie der Herzmuskelfaser 
which I treasure to the present day. 

As a further aside on languages, 

another recollection that I have of the 

1962 Congress was its multilingual 

nature. I recall papers given in 5 

different languages (English, French, 

German, Italian and Russian). By 

1977 (the Paris Congress) we were 

down to two, and after that we arrived 

at the completely monoglot situation 

we find today. The reasons are 

obvious and necessary, but let us 

recognise also that something 

important has been lost. To return to 

Silvio, the ease with which Swiss 

people switch naturally between four 

languages, and sometimes even five 

(Rumansch being the fifth) is 

admirable. The name ‘Silvio’ betrays 

an Italian influence, though there was 

no family connection with the Italian

speaking region. Nevertheless, Silvio 

lived up to his name and appropriately 

spoke Italian. He also spoke Swedish, 

learnt from his days in Torsten 

Teorell’s laboratory in Uppsala. He 

was fluent in six languages. 

Silvio’s pioneering experimental work 

stands the critical test of time. The 

experiments are still the touchstone for 

many aspects of current work. As an 

example, he showed that lowering 

external sodium greatly reduces the 

action potential duration – a result that 

also tended to blind us to the existence 

of other ionic currents, such as 

calcium currents, since it was so easily 

explained by the 1960 model. Well, 

we are still unravelling this process, as 

the roles of sodium-calcium exchange 

and of late persistent sodium currents 

become clearer. 

He was not only accurate and 

insightful as an experimenter, he was 

exquisitely careful about his own 

interpretations. His elegant writing, 

both in German and in English, in fact 

mirrors the man – a refined, carefully 

spoken Swiss gentleman who 

impressed everyone with his beautiful 

English, spoken with a musical 

Bernese accent. My favourite 

recollection of him is a presentation he 

made at the Physiological Society on 

his work on intercellular connections. 

He had shown that the space constant 

of a ventricular trabecular muscle was 

much larger than the dimensions of 

single cells (Weidmann, 1970). He 

presented his results and finished with 

a slide fitting them with cable 

equations, together with a wide 

Weidmann smile and the comment 

‘Alan Hodgkin gave me the 

equations’. 

True to himself, Silvio never gave us 

any equations. But he gave us more 

than enough to think about in his 

beautiful and highly quantitative 

experiments. It is hard to think about 

the beginnings of cardiac 

electrophysiology without recalling his 

monument. He was the one who first 

took us inside the cell. 

Denis Noble 

References 
Carmeliet EE (1961). Chloride ions and the membrane potential of
Purkinje fibres. J Physiol 156, 375-388. 

Cole KS & Curtis HJ (1939). Electric impedance of the squid giant
axon during activity. J Gen Physiol 22, 649-670. 

Coraboeuf E & Weidmann S (1949). Potentiels d'action du muscle
cardiaque obtenus à l'aide de microélectrodes intracellulaires.
Présence d'une inversion du potentiel. Comptes Rendus de la
Société de Biologie, Paris 143, 1360-1361. 

DiFrancesco D & Noble D (1985). A model of cardiac electrical
activity incorporating ionic pumps and concentration changes.
Philosophical Transactions of the Royal Society B 307, 353-398. 

Hodgkin AL & Huxley AF (1952). A quantitative description of
membrane current and its application to conduction and excitation in 
nerve. J Physiol 117, 500-544. 

Hutter OF & Noble D (1960). Rectifying properties of heart muscle.
Nature 188, 495. 

Noble D (1960). Cardiac action and pacemaker potentials based on
the Hodgkin-Huxley equations. Nature 188, 495-497. 

Noble D (2002). Modelling the heart: insights, failures and progress.
BioEssays 24, 1155-1163. 

Weidmann S (1951). Effect of current flow on the membrane
potential of cardiac muscle. J Physiol 115, 227-236. 

Weidmann S (1956). Elektrophysiologie der Herzmuskelfaser. Huber,
Bern. 

Weidmann S (1970). Electrical constants of trabecular muscle from
mammalian heart. J Physiol 210, 1041-1054. 

Weidmann S (1993). Cardiac action potentials, membrane currents,
and some personal reminiscences. Ann Rev Physiol 55, 1-14. 

David McKie Kerslake
 
1923 – 2005 

With the death of David Kerslake from 

cancer at his home in Yateley, 

Hampshire on 9 June 2005, human 

physiology, and thermal physiology in 

particular, has suffered the loss of one 

of its most academically influential 

leaders. Most of his fundamental 

research was carried out at the Royal 

Air Force Institute of Aviation 

Medicine (IAM) at Farnborough with 

applications to aviation, but his work 

and contributions at the Institute have 

provided much deeper basic 

physiological understanding of human 

thermoregulation. 

Both of David’s parents were school 

teachers and in the early years he 

attended a school established by his 
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mother in their own home. At 11 he 

won an open scholarship to Merchant 

Taylors’ School at Sandy Lodge and, at 

17, an open entrance scholarship 

together with an open Kitchener 

scholarship which enabled him to study 

medicine at St Mary’s Hospital.  After 

qualifying in 1946 he then completed 

his National Service as a Royal Air 

Force medical officer at RAF IAM. 

During the following 2 years he 

became a lecturer in physiology at St 

Mary’s before returning to the Institute 

as a scientific officer, having now 

obtained a PhD (London) which was 

based on work he had done during his 

National Service. In 1950 he was 

appointed Officer in Charge of the 

Climatic Section at the Institute, the 

year he was elected a Member of The 

Physiological Society. 

David played a major part in the 

specification for, and the design and 

construction of, the first class climatic 

research facility at IAM which came 

into operation in 1952. He also 

became associated with investigating 

the effects of hot and very humid 

conditions on navy personnel and the 

heat acclimatization of troops. 

Throughout his 20 years at the IAM 

David made major contributions to the 

understanding of how to reduce the 

effects of hot and cold stresses to 

which military aircrew are exposed. 

The work ranged from the 

specifications of the thermal 

environments in the cockpits of fast jet 

aircraft to the design and assessment of 

personal air and liquid conditioning 

garments. Beneath much of this 

applied research David continued to 

focus on the prediction of 

physiological states of humans exposed 

to hot environments. The subject 

demanded a blend of physics and 

physiological methodology, 

mathematics, and an advanced capacity 

to design experimental apparatus. This 

was his nirvana in which he 
accomplished so much. His ingenuity 

and skills as an experimenter are well 

illustrated by the sensitive continuously 

recording balance which he developed 

to measure the rate of sweat 

evaporation from nude subjects and 

which had an accuracy of ±0.1g at low 

and ±0.4g at high rates. The physics of 

local heat exchange coefficients was 

studied on cylindrical models and 

clothed dummies before a series of 

experiments was undertaken on human 

subjects. Many of the principles 

governing heat exchange at the skin 

surface were established, particularly 

the control of body conductance and 

the effects of local skin conditions such 

as skin temperature, blood supply, skin 

wettedness and hidromeiosis on the 

sweat response. The results of these 

experiments were published in a dozen 

papers over as many years exclusively 

in The Journal of Physiology during 
the 1950-60s. 

1962 was a year when his 

achievements were recognised by the 

award of an OBE and a few months 

later a DSc from London University. 

In 1966 he was awarded the Vernon 

Prize of the National Institute of 

Industrial Psychology.  On his 

promotion to Deputy Chief Scientific 

Officer at IAM it was recorded that 

‘the United Kingdom possesses in Dr 

Kerslake the outstanding scientist in 

the field of physiological effects of 

changes in the temperature of the 

human environment’. However, David 

did not wish to be promoted to more 

senior posts which would have moved 

him away from experimental science to 

management. He remained for a good 

many years as head of the Climatic 

Section, and grew concerned that he 

was blocking the promotion ladder for 

anyone else in his section. Eventually 

it was agreed that he should leave the 

section and, with one assistant, 

continue in a consultant capacity.  It 

went well for some years until defence 

cuts demanded a reduction in staff in 

every section and changes in the 

direction of research at IAM. It was 

this that led to his early retirement in 

1978. 

One important pinnacle was reached in 

1970 which will remain David 

Kerslake’s lasting testimony.  He 

completed writing a Monograph of The 

Physiological Society which was 

published in 1972 – The stress of hot 
environments – based on the theoretical 
and experimental work he had 

accomplished at IAM. The Monograph 

examined a problem close to the core 

of David’s thinking – the construction 

of an index combining all 

environmental and related factors into 

a single figure indicating the degree of 

heat stress. Many other attempts, 

empirical and rational, have 

subsequently been made to refine this 

requirement, and most are based on 

David’s step-by-step examination of 

the physical principles governing heat 

exchange at the skin surface. In 

selecting a heat stress index he 

emphasised the importance of the 

circumstances under which it was to be 

applied – ‘the sharpest knife is not the 

best one for opening envelopes’. 

David married Valerie Chenevix 

Trench in 1959 and they had two 

children, Caroline born in 1961 and 

Michael in 1962, who were brought up 

in their house at Yateley.  After retiring, 

David established a new lifestyle and 

built his own small wind tunnel at 

home and used it for experiments. He 

and Valerie decided to become partly 

self-sufficient.  They were presented 

with a goat kid and subsequently built 

up a small herd of goats which David 

milked morning and evening for 20 

years, driving them each day to Yateley 

common making use of borrowed 

grazing rights. Up until his late 70s he 

continued to lecture in London 

University and at service institutes and 

to take part in academic life. David 

was a founder member of the UK 

Climatic Physiology Group established 

in 1966 which drew together leading 

human, animal and plant climatologists 

of the age, including Weiner, Edholm, 

Mount, Bligh, Blaxter, Monteith and 

Findlay.  One of his memorable 

contributions at a recent meeting of the 

group concerned the theoretical 

analysis of thermal stresses 

experienced by trireme oarsmen. 

His closest family have described his 

integrity, modesty, sense of humour 

and zest for intellectual inquiry.  His 

friends and colleagues in physiology 

and at the IAM also clearly recognised 

these traits and, like his family, will 

remember his presence and miss him 

greatly. 

Ken Collins
 
John Ernsting
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