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Editorial
Welcome to issue No 17 of the Newsletter.
This is the first issue for me as your new editor and I should like to
express my personal thanks and appreciation for the excellent work done
by my predecessor Lucy Gibson and to wish her well. I have thoroughly
enjoyed reading the newsletters and will try to keep up the good work!
It has been a long time since the last issue (No 16) due to unforeseen
circumstances. Dr Chris Ray, who had taken over the editorship from
Lucy, has since been appointed High Master of Manchester Grammar
School and felt his new commitments prevented him from doing justice to
the job of editor. We would like to congratulate Chris in obtaining such a
prestigious appointment and wish him well in his new post.
So in this issue we are catching up, so to speak, on the events of last
year as well as including news and reports from this year. We have both
Chairman’s reports from 2003 and 2004, but articles from the meeting
held at this year’s AGM, under the heading ‘Life Before Einstein’, will be
in the next newsletter.

Sadly, one piece of news, which we have to report, is the death earlier
this year of Bernard Spurgin. He was a member of the History of Physics
Group from its earliest days. An obituary by his friend and colleague,
Stuart Leadstone appears on page 8.

Last November the History of Physics Group and the Medical Physics
Group invited Dr Sidney Osborn, one of the founder members of the
Hospital Physicists Association to speak on his personal recollections of
the early days of medical physics. See page 20 for a fascinating account
of these times taken from his notes for that meeting.
Next year will be quite an occasion being of course the centenary of
Einstein’s annus mirabilis; on page 40 Stuart Leadstone reminds us of
those seminal papers. Also, Ireland celebrates the bicentenary of the
birth of William Rowan Hamilton by designating 2005 as ’Hamilton Year’.

Malcolm J Cooper
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Chairman’s Report
Given to the Group at the AGM, 11th October 2003
Let me start by saying how sorry I am that Colin Hempstead can’t be
here today. Colin is one of our most active members, organizing the
Airy Meeting last year and the one we are about to have today. He
was recently pulled into hospital, and I am sure we all wish him a
swift recovery.
Peter Ford, who is organizing this AGM was elected last year as our
Honorary Secretary. The previous Hon Sec, Sophie Duncan still hopes
to serve on the Committee. Mike Thurlow, who had been serving as
our Web Editor and Lucy Gibson who has been our Newsletter Editor
have both felt that they must leave the Committee because of pressure
in their professional work. Which shows the real difficulties that our
younger members have.
New member of the Committee include Professor Denis Weaire, who
is speaking at the Meeting today, and who, at short notice has
organized a replacement speaker for Colin who was also to be a
speaker. We have co-opted Geoff Hughes from the History of Science
Department of Manchester University – co-opted only because at the
moment he is not actually a member of IOP.
Turning to actual activities. Lucy edited the 16th Newsletter – as ever a
very good newsletter. She has done a remarkably good job as
Newsletter Editor. She will be a hard act to follow, but Christopher
Ray has agreed to try.
The Newsletter reports the content of the ½-day meeting that we
organized with the High Energy Physics Group at the 2002 IOP
Congress on the Life and Work of Paul Dirac; the Oxford Science
Walk and Tour that Olivia Davies organized and the Airy Meeting.
But also there are extra articles on the two Braggs and on Robert
Hooke who died in 1703.
A little less than a year ago we had a meeting about Airy at Newcastle
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University, jointly organized with the North Eastern Branch. Ben
Rudden spoke briefly about Airy as a Northumbrian Astronomer and
the plan to gain permission to have an Institute Blue Plaque where he
lived. Ivor Grattan-Guiness spoke of Airy’s Mathematical Tracts and
its French background. Robert Warren from the Royal Observatory
described Airy’s equipping of the Royal Observatory and Allan
Chapman spoke of ‘Airy the Man and the Astronomy Royal’.
We must confess that this has been a quiet year – we normally
organize two half-day meeting and this year there has only been the
one. Today we start the new year with our meeting on ‘Discoveries,
Theories and Natural Philosophers’ so let us hope we can be a bit
more active.
That leads me to a real concern – we have ~550 members in the Group,
but the vast majority are non-active – it’s a small inner core which
does everything and we have to find ways of getting more
involvement by our members. I was impressed by the Dirac meeting
which we did with the High Energy Physics Group as an attachment to
their scientific conference – we had an enormous audience – people
couldn’t get into a large room. So I am sure we should do more as
attachments to conferences on current research. Such as the large
Condensed Matter Conference etc. Having a joint meeting with a
Branch was very pleasant – I liked it immensely, in my case because I
had never been to Newcastle,which turned out to be so interesting that
I stayed on for an extra day – but the audience was no more that we
usually get.
Dennis Weaire on our Committee has been elected Chairman of the
History of Physics Division of the EPS has suggested that we should
collaborating in some way. The Committee was very receptive to the
idea, and given the success of our Oxford Walk, suggested the idea of
a Paris Walk organized by our two bodies. I have discussed it with
Denis and was very enthusiastic and he is sure he can find local
organizers – so hopefully we will be in ‘Paris in the Spring’.( It, in
practice, will be in September 2004)
Ian Butterworth, Chairman
6
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Chairman’s Report
Given to the Group at the AGM, 30th October 2004
Our year of course begins at the time of the last AGM which was held
at the Institute of Physics on 11th October 2003 at which we also had a
meeting with the theme of ‘Discoveries, Theories and Natural
Philosophers’ in which we had three lectures:
Denis Weaire: ‘Thomson and Fitzgerald’ – Natural Philosophers’
Vincent McBrierty: ‘Life and Times of Ernest Walton’. This lecture
marked the centenary of Walton’s birth. And we were delighted that
Alan Walton, one of his sons was among those who were present.
Isobel Falconer: ‘ Formulating a theory: J.J. Thomson and Ernest
Rutherford’s collaboration on X-ray ionisation’
The lectures were very well received – and we were particularly
grateful to Vincent McBrierty who stepped in at very short notice
because of Colin Hempstead’s illness.
Chris Green represented us at the lecture marking the 60th anniversary
of the founding of the Hospital Physicists Association on 27th
November at the Department of Medical Physics and Bioengineering
at UCL. It was given by Sidney Osborne the only surviving member
of the original founding members.
Perhaps the most interesting event arose from Dennis Weaire’s
enthusiasm that the IOP History of Physics Group should get closer
with the corresponding group of the European Physical Society and he
organised, together with Jacques Treiner of ESPCI, the École Supérior
de Physique et de Chimie Industrielle in Paris, a joint meeting with the
concept of an ‘Entente Cordiale Scientifique’. The lectures were at
ESPCI on Saturday 18th September and included a study of Louis Néel
and the French Tradition in Magnetism by John Coey of Trinity
College Dublin and the role of Science Museums by Neil Brown. On
IOP History of Physics Newsletter, Winter 2004
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the Sunday morning there were committee meeting by both this Group
and the EPS Group and in the afternoon we were taken around the
physics activities of the Palais de Découverte – which we all found
incredibly impressive. The whole event was very enjoyable, but it was
also highly informative on how things are handled slightly differently
in the two countries, and I trust we can arrange other joint meetings –
the next one presumably being in Britain or Ireland.
Turning to changes in our committee, unfortunately Colin Hempstead
had to resign because of ill-health. We will miss him since though
fairly new to the committee he was full of ideas and enthusiasm.
Another member who felt he must resign has a happier reason. That is
Chris Ray who has been appointed as High Master of Manchester
Grammar School – we are of course delighted that a physicist has
been appointed to so prestigious a position, but we will again miss
him. He had volunteered to become editor of our Newsletter – so a
consequence is that we have unfortunately had no Newsletter this
year.
Joining the Committee are:
Jeff Hughes from the University of Manchester
Kate Crennell from the Rutherford Laboratory
Adrian Jackson from Queen Elisabeth School, Barnet
A sad matter to report is the death earlier this year of Bernard
Spurgeon, a stalwart early member of the Group.
Finally, I have to record that this is my last Chairman’s Report since at
this meeting I come to the end of my term, and, of course, give my
best wishes to my successor and to the Group.

Ian Butterworth, Chairman

8
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New Committee Members
At the AGM on October 30th 2004, Professor Ian Butterworth CBE;
FRS from Imperial College, London announced that he that he was
standing down as Chairman of the History of Physics group. Professor
Denis Weaire of Trinity College, Dublin has replaced him.
We would like to express our thanks and appreciation to Ian for his
hard work as chairman of the group over a period of several years. Dr
Chris Ray and Professor Bob Chivers also announced their
resignations and we would also like to thank than them for their work
on the committee.
At the AGM Dr Peter Borcherds, who has retired from the Physics
Department of the University of Birmingham, and also Mr Malcolm
Cooper have kindly agreed to join. We welcome them on to the
committee.
Peter Ford
Hon.Secretary

~
Disclaimer
The History of Physics Group Newsletter expresses the views of the Editor or the
named contributors, and not necessarily those of the Group nor of the Institute of
Physics as a whole. Whilst every effort is made to ensure accuracy, information must
be checked before use is made of it which could involve financial or other loss. The
Editor would like to be told of any errors as soon as they are noted, please
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Charles Bernard Spurgin

1921 – 2004

Bernard Spurgin was one of the first to join the History of Physics
Group, becoming a member soon after its inception in 1984 and
subsequently serving on the committee in 1989. He was most
enthusiastic about the group and its activities, and freely
acknowledged the impetus which it provided for his own researches
into Charles's Law, of which more later. He was joint organiser, along
with myself, of a meeting intended to encourage historical research
among practising physics teachers. This took place at the former
headquarters of the Institute of Physics in Belgrave Square in March
1989 under the title History of Physics Workshop for Physics Teachers,
and brought together historians of science and classroom practitioners.
It was through the History Group that I became acquainted with
Bernard, though his name was well known to me in the world of
physics education for many years before that. The following aspects
of his life and work have been pieced together with the help of
Bernard's family and of his published material.

Bernard was born at Hoole near Chester on 29 March 1921. He
attended the Hoole and Newton Council School from 1926-31, taking
the eleven-plus examination a year early in 1931. This resulted in his
proceeding to The King's School Chester for his secondary education.
From here he gained a place at St Catharine's College, Cambridge to
read Natural Sciences. He was due to enrol there in September 1939,
but lack of means to meet the fees and expenses of the university
meant that he was unable to take up his place. Further disruption of his
academic career, caused by the outbreak of the second world war,
meant that it was not until October 1946 that he could proceed to
Cambridge. There being no places available at St Catharine's, he was
offered a place at Downing College, with all fees and expenses met by
a generous "Government Further Education and Training Grant". [1]

10
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Back in 1939 Bernard volunteered to help for several months with
preparations for the issue of ration books. In January 1940 he
embarked on a career with Lloyd's Bank, which continued until June
1941, when he received his call-up papers. Although he had for a
while contemplated registering as a conscientious objector, in the
event he decided to enrol in the Army and served with the Royal
Artillery. The Army, clearly recognising the multi-talented nature of
their new recruit, and perhaps the latent pedagogue, used him as an
instructor in, successively, physical-training, gunnery range-finding,
and the use of radar.
This last post occupied him for most of his war-time service and took
him to various radar stations around the coast in the West Country. He
attained the rank of sergeant, and after demobilisation in September
1946 he took up his place at Downing to read Natural Sciences.
In 1949 he successfully graduated with an honours degree in Natural
Sciences. Those being the days when sound knowledge of the subject
was deemed sufficient to enable one to teach, without the necessity for
teacher-training, he straight away secured a post as Assistant Physics
Master at The Edinburgh Academy. (Typically, Bemard never allowed
reference to this institution without the definite article firmly in place!)
He remained there for eight years, moving in 1957 to take up a
promoted post at Wolverhampton Grammar School as Head of
Physics and Senior Science Master. This position he retained until his
retirement in 1981.
Throughout his teaching career Bernard was a keen member of the
Science Masters' Association and (as it later became known) the
Association for Science Education. All his views, on whatever subject
[2], were characterised by being rigorously thought out, firmly held,
and advocated with forthrightness and panache. He could give the
impression, not so much that he did not suffer fools gladly, but that he
did not suffer fools - full stop! However, more intimate acquaintance
revealed that behind the brusqueness there was a sensitive and caring
person who was most generous in his support, appreciation and praise
whenever he felt these to be merited.
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My first encounter with Bemard was at the 1969 ASE Annual
Conference in Bristol. This was around the time when school
syllabuses were switching over from cgs to mks units in the teaching
of electricity and magnetism. Bemard was down on the programme to
give a "Lecture-demonstration (Philip Harris): Apparatus for A-Level
Electricity in SI Units". I was present as he demonstrated a Philip
Harris current-balance to assembled teachers. Recognising the
authority of the man in front of me I nervously raised the question of
taking into account the vertical component of the earth's magnetic
field, a suggestion which received short shrift since it was already
"compensated out" in the procedure which he was describing.
"Touchy customer", I thought, little realising that in years to come I
would be sparring regularly with him in friendly exchanges. I
concluded that he would have no discipline problems in his teaching!
Bemard's work for the ASE included being a major contributor to the
Report on the Teaching of Electricity (1966) and a member of the
Working Party set up to advise on the use of SI Units in schools. I can
well imagine that the clarity of the document which this group
produced owed much to Bernard's punctiliousness [3]. He was also an
examiner of GCE Physics for 33 years, mostly at A-Level, with
periods as Moderator and as Chief Examiner.
As regards his love of Physics, three things gave Bernard special
satisfaction and pleasure: his successful application for Fellowship of
the Institute of Physics; his joint article with Hermann Bondi on the
interpretation of E = mc2 [4]; and his carefully researched article on
Charles's Law. The substance of the Bondi-Spurgin article was to state
categorically that mass and energy are manifestations of each other
and hence co-exist. Contrast this with the almost ubiquitous notion of
interconvertibility and you will see the point. The article stimulated
some prompt rejoinders, including an article by Norman Dombey, Sir
William McCrea and John Rousseau [5], and letters from Rudolf
Pierls, John Warren and Michael Nelkon [6]. Bernard's work on
Charles's Law was concerned to expose the tautology involved in the
laboratory exercise of testing the linear relationship between volume
and temperature for a gas at constant pressure. This was subsequently
published in two versions [7], [8]. In the earlier, fuller version Bernard

12
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paid tribute to the personal encouragement of John Roche, founder
and first secretary of the History of Physics Group.

It was through the History of Physics Group that I came to know
Bernard well. In due course we became regular correspondents,
exchanging articles and sharing enthusiasms and queries in physics,
and, it has to be said, our increasing dismay at the state of physics
education. For a number of years Bernard had hoped that I would be
able to visit him at his home in Leasingham, Lincolnshire to immerse
ourselves in discussion of physics issues. The opportunity finally
came this year (2004) and we had planned for me to spend the week end of 11 th and 12th June with him. Sadly, this was not to be, for
Bernard passed away in the early hours of 1st June whilst on a
caravanning holiday with his wife Ruth. This was at one of Ruth and
Bernard's favourite Scottish locations, at Onich on the shore of Loch
Linnhe.

Not long before he died I sent Bernard an article from the March issue
of Physics Education on "Intuitive Physics" [9], together with the
copy of a letter which I had just sent off in response to this. He was
sufficiently motivated to pen a letter of his own. To my delight, both
Bernard's letter and mine appeared together in the July issue [10]. I
felt honoured to have been alongside, so to speak, Bernard's last
published item.

My wife, Olwyn, and myself were privileged to be able to attend
Bemard's funeral in Grantham. Amongst many moving words spoken
on that occasion was a sonnet, written by Bernard, and read by his
grandson. I am grateful to Bemard's family for permitting me to
reproduce this here. The combination of no-nonsense philosophy and
humour is very much characteristic of the man.
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Brief Outing
As I am sure that I shall cease to be
Before my pen has served my bursting brain
And written clear the thoughts that crowd on me,
Though fast towards my many goals I strain;
When I survey books waiting to be read
That bend my shelves with promise of rich joys
And grudge the time I spend (asleep) in bed
That I might lavish on undreamed of ploys;
All I can do is render heartfelt thanks
(To whom?) for the adventure that is life.
I will not look to cross to other banks
Nor seek a haven earned by pilgrim's strife.
I'll listen for the boatman's distant roar:
"Time's up! Come in now, twenty-four!"

To Bemard's wife, Ruth, to his daughters Janet, Gillian and
Elisabeth, to his grandchildren and extended family we send our
condolences, and dedicate this remembrance of a good friend and
stimulating colleague.

StuartLeadstone
November 2004

References
[1]
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The European Physical Society
History of Science Group
A Report by Prof. Etienne Guyon †
A meeting of the History of Science Group of the EPS was held at the
ESPCI* in Rue Vauquelin, Paris on the 17th September. It was
organised by Denis Weaire of Trinity College, Dublin, who is the new
chairman of the group, and it brought together some fifty physicists
from several countries meeting under the title of an “Entente
Cordiale” in physics. Etienne Guyon gave a brief history of the major
French Science Museums. This talk was followed by one from Neil
Brown of the Science Museum in London who discussed the extramural and outreach activities taking place within the United Kingdom,
especially that aimed at those people who would not normally
consider visiting a science museum.
Jack Treiner described the geometrical method of Newton and Hooke
and the area law of Kepler by finite differences, which contrasts with
the differential calculus approach of Euler. Several contributions (such
as those by Moniez and P. Radvanyi) talked about the history of
radioactivity, which took place in this part of the ESPCI and pointed
out the problem of identifying the exact location of Becquerel’s
laboratory in rue Cuvier.
In the afternoon, Michael Coey of Trinity College, Dublin gave an
excellent lecture detailing the life and scientific work of Louis Neel,
who was born a hundred years ago this year. Robert Cahn described
the researches of Guillaume on invar materials, which led to his
award of the Nobel Prize in Physics in 1920 a year before that
awarded to Einstein. The formal part of the meeting was concluded by
a few general remarks from Ian Butterworth of Imperial College,
London who is the chairman of the Britain and Ireland Institute of
Physics. This was followed by a visit to the “Espace des sciences” of
the ESPCI where M. Langues demonstrated a reconstruction of the
original experiment used by Pierre and Marie Curie in their
investigations of radioactivity.
16

IOP History of Physics Newsletter, Winter 2004

During the meeting several excellent suggestions were put forward for
future meetings of the various history of science groups. 2005 is the
anniversary of several notable scientists in addition to being the
centenary of Einstein’s seminal publications. These include the bicentenary of the birth of the Irish physicist and mathematician Rowan
Hamilton and, furthering the spirit of “entente cordiale”, it is also the
bi-centenary of the work of Young and Laplace. Daniel Thoulouze,
who is the director of the CNAM (Musee des Arts and Metiers ),
emphasised the importance of taking into full account the problems
associated with heritage and the conservation of research equipment.
A working group looking into these problems will be set up by the
French Physical Society and it is suggested that people interested in
such matters contact the secretary of the French Physical Society.
* Ecole Superieure de Physique et de Chemie Industrielle
This building at 10 rue Vaquelin, Paris has quite a place in the history of
science being at one time host to Henri Becquerel, Pierre and Marie
Curie, Paul Langevin, de Gennes and Georges Charpak.
† Translated by Dr Peter Ford.

~
Discoveries, Theories and Natural
Philosophers
Formulating a Theory: J.J. Thomson Ernest
Rutherford’s Collaboration on x-ray Ionisation.
by Dr Isobel Falconer
Unfortunately this article was not available due to the short notice given
for submission and we would hope to include it the next issue - Editor.
IOP History of Physics Newsletter, Winter 2004
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Ernest Walton: an Irish Scientist
by Prof. Vincent McBrierty

Ernest Walton was one of the legendary pioneers of the twentieth
century who made 1932 the annus mirabilis of experimental nuclear
physics. In that year James Chadwick discovered the neutron; Carl
Anderson and Seth Neddermeyer discovered the positron; Fermi
articulated his theory of radioactive beta decay; and Ernest Walton
and John Cockcroft split the atom (or more accurately, the nucleus) by
artificial means. In their pioneering experiment. Cockcroft and
Walton bombarded lithium nuclei with high energy protons linearly
accelerated across a high potential difference (ca.700,000V). The
subsequent disintegration of each lithium nucleus yielded two helium
nuclei and excess energy of 17Mev. Their work gained them instant
international recognition and the Nobel Prize in 1951.
Their experiment was important for a number of reasons: First, it
pioneered a new branch of physics in which artificially accelerated
particles were used to initiate nuclear interactions in a controlled way.
18
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Second, the apparatus generated fast positive ions (in this case,
protons) in greater abundance than the alpha particles from available
naturally occurring radioactive sources used earlier by Rutherford to
achieve nuclear transmutation: the energy and flux of the proton beam
were adjustable parameters.
Third, the experiment verified the
predictions of the new wave mechanics and validated Gamow’s
calculations on tunnelling based on the new wave theory. Lawrence
and others apparently failed to grasp the significance of tunnelling
through the repulsive barrier surrounding the nucleus in their efforts to
induce nuclear reactions. And, fourth, it was the first direct
experimental verification of Einstein’s mass/energy relationship
E=mc2 in a nuclear interaction
The centenary of Walton’s birth on 6 October 2003 was a fitting
occasion to reflect on the life and work of this remarkable scientist
and educator.1 Born in Dungarvan, County Waterford, he received his
formative education in Methodist College Belfast.
After a
distinguished undergraduate career in Trinity College Dublin he began
his doctoral research in the Cavendish Laboratory in Cambridge in
1927 with Ernest Rutherford as his supervisor. He returned to Trinity
College as a Fellow of the College in 1934 where he spent the rest of
his professional life until his retirement four decades later.
Walton is remembered as a shy and impeccably modest man with
unshakeable principles grounded in the Methodist tradition. Not even
the Nobel Prize, the highest accolade to which every scientist aspires,
diminished those admirable qualities. But those who knew Walton
more intimately were aware of another side of his character, namely, a
determination and tenacity to defend his deeply held principles and to
promote what he considered best for his students, his staff, and society
at large. It is a further measure of his humility that the full extent of
his achievements was not appreciated during his lifetime, even by his
closest colleagues.
Walton was renowned for the clarity of his lectures and his
remarkable practical demonstrations that breathed life into Physics – a
subject that often suffers from the manner in which it is taught.
Outside the lecture theatre he maintained a quiet serenity and shunned
the publicity that inevitably followed a Nobel Laureate. Many of his
colleagues could be forgiven for thinking that his brilliance as a
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teacher was the sum total of his contribution to the promotion of
science in Ireland.
During the war years, Walton was invited by Sir James Chadwick
to join a group in the United States involved in ‘war work’, which
later turned out to be the Manhattan Project. Although he was not
particularly keen on going he nevertheless consulted the Provost who
refused permission on the basis that the teaching staff in the
department would be reduced to two. Contrary to general perception,
Walton’s decision not to participate in ‘war work’ was not based on
inalienable pacifist principles alone. He was ever mindful of his duty
to College as a Fellow and his commitment to Ireland in using his
talents to alleviate, for example, energy shortages during the war
years. Throughout his professional life he lectured widely on the
relationship between science and religion, morality and ethics.
A careful examination of his collected papers presented to Trinity
College Library after his death also revealed his unceasing efforts to
promote science in the schools – sadly neglected since the foundation
of the State – and to highlight at an early stage, the importance of
science to the economic development of Ireland. His concern that
science be used to benefit society as a whole echoed the efforts of two
of his professorial predecessors in Trinity College, George Francis
FitzGerald in the 1880s and John Joly in the early part of the twentieth
century. In a letter written in 1957 to the Irish government he stressed
the importance of a firm scientific and research foundation on which
to build prosperous industries. “We are today entering a new
scientific era and, if we are to benefit from it, our people should not be
allowed to grow up scientifically illiterate.” His masterful exposition
nearly a half century ago identified at a very early stage some of the
crucial preparatory steps required to compete successfully in today’s
global knowledge economy: it remains a valid template for progress.
Walton’s life experiences linked the remarkable advances in
scientific understanding in the early decades of the twentieth century
with a comparable leap forward towards the end of the century.
Unrelenting new discovery and the technology that flows from it
continue to transform global society and economic growth, fulfilling
the visionary predictions of Walton almost a half a century earlier.

20
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Reference
An account of Walton’s life entitled ‘Ernest Thomas Sinton Walton
(1903-1995): The Irish Scientist’ has been published by the Physics
Department, Trinity College Dublin. The proceeds support an
undergraduate prize in his memory. The book is available from the
Physics Department, Trinity College, Dublin 2, priced 12 Euro soft
back, 20 Euro, hard back (plus p&p of 2.5 Euro).

Vincent McBrierty
Professor and Fellow Emeritus,
Trinity College, Dublin.

~
Denis Weaire gave a talk of the "compare and contrast" variety, on
Two Natural Philosophers: Kelvin and Fitzgerald.
Most of the material can be found in "The Value of Useless Studies",
Europhysics News, September 2002, 170-3, and in "Creators of
Mathematics: the Irish Connection", University College Dublin Press
(2000)

~
One for our archivists?
D Weaire recently found a large physics textbook (Licoes de fisica) in
Portugal, circa 1845 (judging by content) but with no title page. Any
idea who might be the author?
Answers to the editor please.
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60 YEARS OF MEDICAL PHYSICS
seen through the eyes of one who went through it.
by Dr. Sidney B Osborn
I presume that I am asked to talk on this subject because there
are now so few of us left who can talk about it at first hand. I have
always been interested in history, and now, to my surprise, I find
myself part of it. I retired 25 years ago at the age of 60, and (to save
you getting out your slide rules) this makes me 85 this year. This
evening I intend to spend more time on the first 30 years and less on
the last 30, which will be much better known to you.
First, something about myself. I took my London B.Sc. in June 1941
having already decided on a career in Medical Physics. Soon after, I
went to see Prof. Mayneord at what was then the Royal Cancer
Hospital (Free). This was long before the NHS when most hospitals
were charities and had to raise as donations the money required to run
them. Some chose a title which they thought might help in this. After
the NHS came in, the Royal Cancer Hospital (Free) became the Royal
Marsden Hospital. Mayneord had nothing to offer me, but commented
that in those days a hospital physicist was worth his weight in radium.
He referred me to Prof. Russ at the Middlesex Hospital who was
running a scheme to enable a physicist to be available to any hospital
in London needing a physicist but without one because of the War,
and the physicist then in post was one Frank Farmer. As from
December he would become a lecturer in the Medical School, so I was
appointed to understudy him and take over from him.
In those days the work of a hospital physicist was almost entirely
concerned with the treatment of cancer, involving the calibration of Xray therapy machines and also the use of radium which was restricted
in London because of the danger of bombing. Generally, radium was
then stored in a bore-hole like that at the Middlesex, but we could
store small quantities locally in a specially made type of steel
container. This was about 1 ft in diameter, and some 15 inches high
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with a 2” diameter hole in the centre sealed by a steel plunger which
had a screw thread more than 2” in length. A brass container fitted
into the bottom of this hole long enough to hold the longest radium
needles in use, 10 cm. One of these steel containers had been tested at
Woolwich Arsenal alongside a bomb and it just bounced beautifully.
It was permissible to use radium clinically only if the patient could be
nursed in a reasonably safe area, which at UCH was the sub-basement
of the Private Patients’ Wing. A bomb actually exploded in the radium
room of one London hospital and the whole building immediately
collapsed on top of it. A long search found one of the two radium
containers in the rubble. Weeks later it was found that the bomb must
have exploded close to the second container, blowing it across the
courtyard and into the opposite wing which then collapsed on it.
However, all the radium tubes were undamaged and ready for clinical
use, thanks to the strength of these containers.
Radium had been widely used before the War, mainly for
interstitial and intra-cavity treatments. To reduce the hazards from
bombing, some 4 gm of radium (i.e., about 150 GBq as RaBr in HBr
solution) was lodged in a tunnel (part of an old lime-kiln) in the
Chiltern Downs near Luton. This was in a plant from which the first
daughter product of radium, the gas radon, could be extracted daily
and sent to hospitals all over the country. The gamma radiation
emitted was exactly the same as if radium were used, but the half-life
was about 4 days instead of some 1600 years. So until December I
spent some time each week at the Radon centre and the rest at the
Middlesex understudying Frank Farmer.
Prof. Russ had been one of the founder members of the British
X-ray and Radium Protection Committee in 1921 whose
recommendations were the first in the world on the subject. But even
by 1941 radiation protection was still of minor concern compared with
today; there were certainly no regulations or Codes of Practice, and
few recommendations. In diagnostic radiology it was accepted that
any patient would only get X-rayed very occasionally and then only
receive such a small dose of radiation that any effect would have worn
off before the next examination. I was asked to measure the radiation
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received by some such patients, and quickly found that surprisingly
high doses could be received, for example, by barium meal patients. A
number of these received doses to parts of the back of tens of rad, the
highest being about 300. This was largely due to fluoroscopy then
being carried out without any intensification of the image. I also found
that in one particular projection of a patient in late pregnancy the dose
to the gonads of the fœtus could also reach tens of rad. I was at that
time one of three people in Britain who were making such
measurements, and our work began to cause concern over the amounts
of radiation that could be received by diagnostic X-ray patients.
During my time at the Middlesex when I was working with
Frank Farmer, he was beginning his work on electronic instruments
for measuring ionising radiation, long before transistors were
available. His first contained an electrometer valve having a long stem
of very high insulation glass, with the grid connection at its end. Up to
this time, the conventional method of measuring the strength of a
radioactive source (e.g., a needle containing radium) involved using a
gold leaf electroscope. Does this instrument still feature in the B. Sc.
curriculum, or is it now relegated to A-level, or even O-level, work? I
found that the work was easier on the eye, and the results less variable,
if the gold leaf was only used as a hinge for a graphited thread.
During this time the idea was mooted that it might be possible to build
an electronic metal detector to assist a surgeon in the removal of
metallic foreign bodies. This was long before the days of metal
locators, and in the early days of superhet radio receivers. Everyone
knew that movement near the coils of the tuned circuit of a radio
receiver could alter the frequency of that circuit and cause the old
familiar howls. Together with Frank I played about with this for a bit,
and we decided that it was not likely to be very useful, but we
published a brief note in the Lancet about it.
In 1942 I saw an article in the Reader’s Digest by an American
surgeon which said how useful such a device had been in their
hospitals after the Pearl Harbor attack. I wrote to him asking about his
instrument, and in his reply he had no intention of letting me know
how it worked. A year or so later I had a further letter from him
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offering a metal detector free; if we wanted it, he would get it sent
over next time an American bomber was coming across the Atlantic
with supplies for war-torn Britain. It duly arrived, but by this time
Frank had moved to Newcastle, and I had moved to UCH, so we
reckoned that we owned the machine jointly. It would be lodged with
one of us, and if the other needed it it would be sent on the next
mainline LNER express, to be collected from the guard personally. It
was good at detecting iron and steel, very poor for non-magnetic
metals, and useless for anything else.
I had already seen operations for metallic foreign bodies last for hours,
with the metal not found at the end. With this machine such operations
were very much faster, and almost always satisfactorily. Indeed, the
fastest such operation I witnessed took 17½ seconds by the theatre
clock from skin incision to removal.
The American machine, the Berman Locator, used a ferrite core for
the tuned coil just below the tip of a sterilisable plastic sheath. A later
model used a higher frequency, and this enabled non-ferrous metals to
be detected though with reduced sensitivity. I was interested to see
recently that commercial metal detectors are now being used instead
of X-rays just to determine the presence of metallic foreign bodies.
The Berman instrument was a locator, not merely a detector, and
designed to be used in the theatre. There was one at UCH when I left
in 1962, and I see that it still exists – in the museum cupboard.
In 1941 London, the blitz was coming to an end, but still with
air-raids almost every night, and often by day as well. The big London
teaching hospitals were mostly evacuated to places in the Home
Counties where a stately home, or an underused mental hospital, had
grounds sufficiently large for the required wards and laboratories to be
built as prefabricated structures.
I visited one during my time at the Middlesex to calibrate the
output of a superficial X-ray therapy machine being used by a
dermatologist for treating skin cancers. In the early days of
radiotherapy three units of dose had been used – Threshold Erythema
Dose (TED), Pastille dose (B dose) and Röntgen dose (r dose),
although by the 1940’s the first two had been almost totally

IOP History of Physics Newsletter, Winter 2004

25

superseded. The dermatologist asked if I had brought my pastilles, and
I replied NO, but instead I had brought a Victoreen r-meter which
measured doses in röntgen units. He said that he didn’t mind so long
as I told the radiographer how many pastille doses there were to one r
unit. I replied that, for the radiation he was using, there were about
300 r units to one pastille dose. (For radium γ-rays, the figure would
be nearer 10,000). When I had finished, I was packing up when the
radiographer asked for help. Before leaving, the dermatologist had
told her to select a medical student and treat a 1 cm diameter area of
his upper arm with a dose of what I said was 1¼ pastille doses. He
would be in the next day and see from the skin reddening whether I
had done my calibration properly.
A visit to another such hospital was to search for two small
radium needles. For inserting radium into tissues, it would be packed
tightly into a platinum tube of about 2 mm diameter and up to 10 cm
long, sealed with gold solder. For superficial or intra-cavitary
application, it would be packed into similar tubes, but much shorter
and some 5 mm in diameter. This patient had a cancer of the lip, and
three small needles had been inserted some days previously. He was
of low intelligence, found the needles irritating, and had pulled two of
the three out. When this was discovered, the staff searched the ward
without success, and then called for help. I got there to see a sight I
never expect to see again. The Medical Superintendent, the Hospital
Administrator, and the Hospital Matron were together searching the
patient’s bed trying yet again to find the missing needles. We had no
Geiger counters in those days, and the search instrument was known
as the “clucking hen” [Ref 1]. This instrument told me that there was
radiation present, which turned out to be from the third needle still in
the patient, sitting quietly beside his bed. He was moved away, and no
further radiation was detected. I asked where the floor sweepings
would go - into the incinerator. This turned out to be a gently
smoking corrugated iron structure half buried in the ground at the
furthest corner of the estate. I confirmed that gamma radiation was
coming from this, and asked for the contents to be raked out. Old Bill
had been a gardener on the estate before the war, so he came to help
after wisely filling his pipe with something that gave off a very, very
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strong smell. After about half an hour I stopped him while I examined
one bundle of material raked out, and found one of the two missing
needles. When he said he had cleared everything out, there was still
radiation from an area in the middle of the “incinerator”. The last
needle was found buried in the earth floor under an up-turned halfsaucer. Fortunately it was a slow burning and low temperature
incinerator, and both needles were still intact and ready for further use.
Theo Tulley told me that in similar circumstances he had used an
ionisation chamber, but for the required sensitivity it had to be large.
He used a standard metal dustbin.
It was one hot Friday afternoon at about 4 pm in the middle of
August 1942. The Professor was on holiday in the Lake District, and I,
with all of 9 months experience behind me, was the senior member of
staff actually in the Department. One of the others, Clifford Walker
(later of Exeter) was carrying out a research project for the Professor
on people who used luminous paint containing radium for luminising
dials of clocks, etc. It had been standard practice for them to fill the
brush with paint, and then gently wipe it on the tongue to get a sharp
point. Clifford had been all week at a large Victorian house in
Hampstead which was used as for luminising, taking breath samples
from all the folk working there. The results were quite crazy, and
contained far more radioactivity than he expected. It turned out that on
the previous Monday the Director had taken delivery of some 50 mg
of radium (2 GBq) as bromide in HBr solution in a glass tube in a lead
pot, and had put it on his personal research desk. He was then called to
the phone, and then took a customer out for lunch, and so on and it
was after 5 when he turned round and said “Where was I when all that
happened? Ah, radium.” But it was NOT on his bench. A search
revealed the lead pot, empty. Now this was in the middle of a heat
wave, and in due course he found out that the lab boy had had a fit of
unaccustomed tidiness. He had taken the tube out of the lead pot,
smelled it, and decided that it was just water, so he opened the
window and poured it on the wilting flowers in the garden outside. On
Wednesday there was a thunder storm. And this was Friday afternoon.
I went with Clifford to the premises, and was very worried about the
ground where the radium had been poured since in wartime any
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vacant land was supposed to be used for growing vegetables. So we
dug out as much of the soil as we could from there, and loaded it into
a garage nearby, not finishing until almost midnight to periodic shouts
of “Put that light out”. We wired the Professor, who said we should
call in the NPL who in those days were the forerunner of the NRPB.
They came and got all the soil put into the lower Thames. A few days
later, I went there to see if all was now well, to be approached by one
of the staff who took me into a magnificent drawing room. She said
that this was the room in which she did her luminising, and she kept
the paint on a shelf behind her desk, but they also used it in the
evenings as a sort of common room for the folk who lived on the
premises – was this all right? I said NO.
One day I was looking through some old papers, and I came
across a story from 1925. A nominal 50 mg radium tube (i,e, 2 GBq)
was found to contain much less than that. It was sent for remaking,
when it was found that only about half the nominal content was still
there. The National Radium Commission was set up after World War I
to collect together all the luminous dials used in the now superfluous
armaments, remove the radium and pack it into suitable platinum
tubes and needles for clinical use in hospitals throughout the UK. It
was packed as the soluble RaBr simply to facilitate handling.
However, the seal of this particular tube was totally inadequate, and
there was fluid inside. It appeared that the body fluids of innumerable
patients had seeped in and dissolved out some of the radium. (The
permissible body burden was then 4 kBq.) It was impossible by then
to trace those patients, but all the radium in all the country’s hospitals
was promptly recalled and repacked as insoluble RaSo4 to prevent that
ever happening again.
In 1943, Prof. Russ called a meeting of physicists in hospitals
and medical schools to discuss setting up an association of hospital
physicists - the HPA. There were about 60 of us in the country at the
time, and initially we were an informal society of people interested in
the subject. Its concern for professional matters did not start seriously
until the NHS was being set up in 1945-8.
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In those days few of the measuring instruments needed could be
purchased, and many had to be made in-house. When I moved to UCH
in 1943 I was the Physics Department for my first three years, with a
Victoreen r-meter, a lathe, a soldering iron and a typewriter. Every
time radium was used in the operating theatre, I was required to be
there with my charts, tables and slide rule. After the size and position
of the growth had been determined, I would be given about 5 minutes
to calculate the number and strength of needles required, their
distribution and the length of treatment time required to give the
prescribed dose as uniformly as possible to the target volume. In
viewing the X-ray films afterwards I usually found that there had been
three ideas about the distribution of the needles – one was mine after
calculations were finished, the second was that of the surgeon after he
had inserted them, and the third was what the X-rays showed. There
was sometimes little similarity between the three.
In about 1944 I was asked to measure the radiation received by the
staff in the X-ray Department. There were no personnel monitors
available, so I adapted a dental X-ray film by partially covering it with
thin lead. When I took the first week’s results to the Director, he
looked down them and called for Dr X . “Ah, Dr X, I have the results
of last week’s radiation measurements. You only got so much – you’re
slacking, man!” Unfortunately, these films offered an easy target for
jokers [see figure below].
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While I was at UCH I was required to join the fire bomb squad
to find any incendiary articles that might have landed on the roof, and
move them down to the road or wherever before any fire could take
hold. This meant being on duty every sixth night. The hospital then
existed on five sites, with roads between them, and there were 15 of us
on duty at any one time. Three per site. But we could choose where
we slept. This was either on the balcony of an empty ward on the 4 th
floor under a glass roof, or in the sub-basement underneath the
hospital’s main water intake. Fortunately bombs were never dropped
on the hospital while I was on duty.
Immediately after the War there was a General Election at which,
to everyone’s surprise, Winston Churchill was defeated and Clement
Attlee took over as Prime Minister – and one of his election promises
was a National Health Service. He chose as his Minister of Health one
Aneurin Bevan, a very strong-willed character and this led to a lot of
apprehension. In the following three years of intense lobbying and
negotiation arrangements were reached that seemed to promise well
for the future, especially for the medical profession, and even more
especially for hospital specialists. Up to then, as a general rule, in the
voluntary hospitals at any rate i.e., those not run by a local authority or
other public body, consultants were honorary and unpaid for their
hospital duties. The hospital helped them to earn their living by letting
them treat private patients in the Private Patients’ Wing and charging
them fees. In the following years salary structures and scales were
drawn up and agreed separately for the many groups of Health Service
workers, and the Whitley machinery set up. Before then, each hospital,
or group of hospitals, usually fixed salaries quite arbitrarily. I started
in 1941 at £200 pa but by the end of the war I had progressed to £550
pa. - riches indeed. We were able to get married and buy our first
house (for £1,150 !). I heard from a finance officer at one of London’s
richer hospitals that they spent ⅓ of all their income on advertising for
further donations. Any Hospital Finance Office was therefore
primarily a money-raising outfit. Even UCH had a board at one corner
of its site appealing for donations to reduce the hospital’s bank
overdraft of (I think) £500,000.
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UCH still had a pre-war unit for external γ-ray therapy
containing about 6 gm. (i.e., about 200 GBq) of radium called a
radium bomb because of its shape. The treatment head was built with
sufficient shielding of natural uranium for the patient under treatment,
as at all other times the radium was kept in a safe linked to the head by
flexible tubing. The bobbin containing the radium was moved
pneumatically from safe to head for treatment, and then similarly back
to the safe after treatment. The tubing was disconnected from the safe
every night, and the safe locked. One Monday morning the tubing was
wrongly connected, a ring on the end of the flexible tubing being left
cross-threaded on the fitting in the safe. As soon as the fan started, the
air pressure built up and blew the tubing off the safe, allowing the
bobbin to describe a graceful parabola to finish under the sink in the
corner of the room. After carefully planning what to do, it was put
back into the safe, and the tubing connected properly this time.
Soon after the setting up of the NHS in 1948, the Ministry of
Health took ownership of all radium in hospitals and sold it to the
Ministry of Supply, who charged hospitals a rental for the use of
whatever radium they had. This was not too onerous for small radium
needles, but was an enormous charge for the 6 gm in our so-called
radium bomb. I found out that we could replace this radium by Co 60,
and replace this again every three years, for a substantially smaller
sum, so we got the required Co60 and told the Ministry of Supply that
we no longer needed their radium. This was not well received in
Whitehall.
It was probably in the late 1950’s when I had a phone call from a
somewhat bewildered civil servant who had been given the task of
compiling a suitable answer to a parliamentary question asked by an
MP. Essentially, the questioner asked how it was that if the new, dirty,
thermonuclear cobalt bombs was so destructive, they were being used
in some UK hospitals for the treatment of cancer. I pointed out that
“cobalt bomb” was the familiar name given to radiotherapy treatment
heads incorporating cobalt-60, and had nothing to do with the
thermonuclear device incorporating a casing of cobalt. I should have
been chuffed to have seen that MP’s face when my answer was read.
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At the end of the War, we heard about the atomic bombs used on
Japan, and took steps to find out what we could about them. Not long
after, we heard that the wartime airfield at Harwell was being used for
experimental work on nuclear energy under Sir John Cockroft. He
soon announced that work was under way to get GLEEP going
(Graphite Low Energy Experimental Pile) so that, among other things,
small quantities of radioisotopes for research projects, and for medical
purposes would be available. He let it be known that his staff would
give every help to any requests for radioisotopes for medical or
medical research work. I went to see Gleep and discuss ideas with the
staff. The reactor was in the middle of what had been an aircraft
hanger and was encased in an immense wall and roof of concrete.
There was a ladder, and we climbed up and walked around on the top
to find several people conducting experiments. Some had pieces of
string with which they lowered things down into the core, and then
pulled them up again.
In the late 1940’s, the Government decided that the top brass of
the three Services needed to know something about the scientific
background of the Atomic Bomb because it was going to be made in
this country. I was told that Harwell ran a one-week course and that on
the Friday afternoon there was an “any questions” session. The
Admiral realised that he was the senior officer present, so moved a
vote of thanks for the further horizons widened, the deeper vistas
explored, and so on. However, he added that he would be glad if
someone would explain in simple terms for him just what was the
difference between a rőntgen, a rad and a gonad.
The possibility of having radioactive tracers available prompted
many in medical research to think what uses they could make of them.
At the time, I was the only person at UCH who knew anything at all
about radioactivity and Geiger counters – not much, but I learned
quickly. Anyone in the Hospital or Medical School who considered
using radioisotopes therefore came to me for help, and I collaborated
in a number of research projects.
The first, and perhaps the most interesting in a general sense,
came from a woman doctor on the Obstetric Unit. She had observed
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that a number of women in late pregnancy would develop “white leg”
syndrome which is now called deep vein thrombosis in the calf. She
thought it might result from the head of the baby being so firmly
pressed into the pelvis that it partially obstructed the blood in the
femoral vein as it entered the pelvis from the upper leg. This could
cause the blood to run more slowly than usual and therefore for the
corpuscles to be able more easily to attach themselves to the vein
walls and start a blood clot. Could we use these new isotopes to
measure the speed of the venous blood in the leg? We devised a
method of injecting a little Na24 as saline into a vein in the foot, and
checking its arrival at the groin with a shielded Geiger counter. We
tested the method out on 100 normals - well they were medical
students and nurses, but we called them normal for this purpose. We
then tested some pregnant ladies and found that a small group of them
had a blood flow about ⅓ of normal, which reverted to normal
immediately after the delivery of the baby. We then tested people who
in those days were subjected to complete bed rest – heart patients, and
post-operative patients generally – and found that slowing of the blood
flow was closely related to the incidence of thrombosis. If therefore
when you have your next operation you are bullied out of bed the
following day, you can blame this on the work of Osborn and Wright
from 1950. You can also blame the accountants who have more
recently had their say on this.
Another project involved injecting micro-spheres of radioactive
glass into a patient and measuring the rate of clearance from the blood
stream. Usually, as expected, the count rate between the thighs would
fall in a more or less exponential way. Sometimes, however, there was
a sudden rise in the count rate, followed by a fall exactly the same as
we would have expected had there been no rise. After a few minutes,
there would be a sudden drop down to the level we would have
expected in the absence of any sudden rise. We tried to identify a
cause for this, as it appeared to be totally unrelated to the count rate
from the patient’s thighs. Eventually we realised that the laboratory
used was on the same level as the Radiotherapy Department. If one
particular treatment room was being used with the beam pointing
towards the window, any X-radiation emerging could be scattered
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from a wall a few feet outside the window. This again could be
scattered by another wall some 40 feet away and just outside our
laboratory, a little radiation entering our window. It seemed quite
incredible that this might be the cause until we checked that the times
for our sudden changes of count rate coincided exactly with the times
of operation of that X-ray tube.
Life was not all radiation. For example. I normally had lunch
with some of the medical staff, and one day I heard about a patient
that had come in with a badly smashed jaw. The surgeon had used the
good old RAF technique of manipulating all the pieces into place,
putting a stainless steel pin in each and fixing them all to a stainless
steel frame to which was also fixed the silver straps to keep the upper
and lower teeth correctly aligned. Unfortunately, ulcers had developed
round each of the stainless steel pins, and these just would not heal. I
offered the help of Physics, and found a potential of about 0.5 volt
between the silver straps and the stainless steel pins resulting in a
current short-circuiting through the patient. I went back to my lathe
and made up some insulating washers which I inserted between the
silver straps and the stainless steel bar. Those ulcers disappeared
overnight.
One morning I had a call from the Department of Physical
Medicine. They had just bought a now type of amplifier and it was not
working properly. It was about the size of a radiogram, and had two
electrodes which were intended to be inserted into a patient’s muscle.
The instrument would then show on the oscilloscope the waveforms of
the electrical signals; their average magnitude would be indicated on a
meter, and a loud speaker would reproduce their sound. Unfortunately,
the first patient was rather worried because all the loud speaker could
emit was the radio “Morning Service”. I got there during the afternoon
in time for “Choral evensong” to find that they had just not earthed the
patient properly, and he was acting as an aerial.
In 1952 the world’s first thermonuclear bomb was tested, and the
radioactive fallout shot up into the stratosphere to fall out all over the
world in subsequent months. The Medical Research Council realised
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that this fallout might just cause genetic effects in the population of
the UK as a whole, and that this should be investigated. They did the
proper British thing, and set up a committee to look into it, who
quickly realised that they had no idea how big or how small such an
effect might be. They therefore decided that, at the same time and for
comparison, they would try to find out what order of genetic hazard to
the population there might be in the UK as a result of other sources of
radiation. Among these were the radiation from cosmic rays,
especially in aircraft crew, and the medical uses of X-rays and
radioactivity. The work I had done on the radiation doses to diagnostic
X-ray patients caused them to ask me to join them and make an
estimate of the average amount of radiation likely to be received by
the gonads of the average UK citizen from this source. There was little
to go on, but I made an estimate which turned out to be of the same
order of magnitude as that due to natural radioactivity. When the
MRC report was published, it was debated in the House of Commons!
It was the only time I have heard politicians trying to debate a
scientific matter. I learned little except that a young lady Labour MP
with very red hair made herself a nuisance by persistently asking the
Minister questions about nuclear bombs, which were irrelevant to the
debate. Here name was Barbara Castle. In replying to the debate, the
Minister announced that he was setting up a Committee under the
chairmanship of Lord Adrian, Vice-chancellor of Cambridge
University, to look into radiological hazards to patients. This turned
out to be a big operation, most of the scientific work being run by Prof.
Spiers of Leeds, a member of the Committee, Roy Ellis, then of the
Middlesex Hospital, and myself.
I had for some years realised that I really needed to have a PhD, and it
was clear that this would provide the necessary material. I arranged
for the Ministry of Health to write to UCH asking them to release me
sufficiently from my routine duties to carry out this work for the
Committee, which was accepted with great reluctance by UCH. The
work has been fully reported in the literature. As far as I was
concerned, it took 4½ years out of my life. Anyway I duly received
my London PhD in 1961, just 20 years after my BSc.
In 1962 I was invited to King’s College Hospital as Director of the
Medical Physics Department with the status of Consultant. I was now
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in charge of my own Department, and no longer part of a
Radiotherapy Department. Soon after I arrived at King’s I was having
a discussion in the office of the House Governor (i.e., chief executive)
when there was a telephone call for me from the World Health
Organisation in Geneva. I was asked to deputise for Prof. Mayneord in
a lecture tour on radiation protection in Diagnostic Radiology in the
Middle East, together with Prof. Dick Chamberlain of Philadelphia.
Mayneord was ill, and so ill that he had suggested my name. The
House Governor had previously served at the Royal Cancer Hospital
(Free) and knew and respected Mayneord, so the strings were pulled
and I found myself able to visit five Middle East countries in three
weeks.
It was pretty hard work, involving visits to hospitals as well as giving
lectures. Within weeks of this, I was asked to deputise for Mayneord
again, this time on the design and production of a General Purpose Xray Unit for developing countries. WHO had had one of their staff
physicians invalided home with what turned out to be gross
overexposure to X-rays because the machine he had been using was
almost totally deficient in radiation protection. Mayneord had been on
the design team for the new machine, and the draft specification had
been sent to a number of X-ray manufacturers with the comment that
when they had something like this, WHO would send a team to
inspect it. They all replied predictably to say that they had nothing
exactly like that available at the moment; they were sure that the
WHO team would like to look at their new model AB7YZ, which was
very similar.
Over the next year, we visited one firm in London, one in Holland and
two in Germany. None of their offers could be accepted without
modification, and we had to visit one four times before their machine
could be accepted. WHO placed orders for one of each, to be installed
in four similar village hospitals in Kenya. After they had been there
for six months we were asked to inspect them to check that all the
parts had arrived and been correctly installed, that none had already
rusted through, and so on. In one village I protested that the
installation had not been carried out as I had recommended. As a
result if it were necessary to direct the beam across the table, it would
go on either straight at the radiographer at the control panel, or out of
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the door to irradiate the queue of patients patiently waiting their turn.
They protested that my proposal was impossible since one of the
cables was too short. The specification was immediately altered so
that that cable had a break for an extension cable to be inserted on site
if necessary.
I was a part-time consultant to WHO for 15 years and came across
many interesting, and not a few horrifying, sights during visits to
some 15 countries. I was sent to Indonesia to set up a film badge
service for their hospitals – their nuclear energy set-up had one, but
wouldn’t share it. I visited the country’s newest University Hospital –
it had achieved this status only a couple of months before. After the
usual coffee in the Hospital Director’s office, I asked if I could meet
the radiologist in charge of the X-ray Department. No, we don’t have
a radiologist. What about the doctor in charge, then? No doctor. Then
who is in charge of the Department? Oh, the radiographer. Can I meet
him? No, he is away on a course this week. Who is running the
Department today? Oh, the darkroom technician. Could I meet him?
Of course. He asked us what to do with the knob labelled kV. He had
it set at 60 for everything. But his greatest worry was that the surgeons
sent him patients who had just had fractures set, with the request that
he, the darkroom technician, should say whether the result was
satisfactory. And this was in a University Hospital!
Soon after I went to King’s, I was involved in a project that might be
of interest. After a scientific meeting I was approached by a health
physicist from Aldermaston, then concerned with nuclear weapons.
He had a detector arranged to be particularly sensitive to the 2 MeV
radiation from sodium24. Some of the natural sodium in a person
exposed to neutron irradiation would be transformed to sodium24, and
a rough measurement of this could give a quick indication of the
magnitude of the neutron exposure. However, he needed to calibrate
this in terms of the amount of sodium24 in the body, and he didn’t
want to arrange a nuclear explosion for the purpose. Did we ever
inject sodium24 into patients for medical purposes, and if so could he
try out his counter on some of them? It so happened that John
Anderson, our Professor of Medicine, was interested in body sodium,
and was carrying out just the kind of sodium24 injections required. The
counter was tried, and a calibration figure obtained. It struck me that
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there was no satisfactory method of determining the amount of sodium
actually in the body of a patient. Input and output could quite easily be
determined, but not body content. It occurred to me that we could turn
this idea round. Instead of assuming body sodium content, and
calculating the neutron exposure from the sodium24 produced, we
could administer a whole-body neutron dose of small but known
magnitude, measure the sodium24 produced, and calculate the body
content of sodium. We approached Harwell, and got permission to
carry out such experiments during the night when the necessary
neutron generator would be available. A trial run in which both John
Anderson and I were irradiated showed that the method was feasible,
and a good deal of work on the physics of this gave my colleague
Keith Battye his Ph.D. We then applied for research funds for both a
neutron generator and a whole-body monitor, but the cost was going
to be enormous. So the funds went instead to two institutions; one
already had a neutron generator, and only wanted a whole body
monitor, while the other had a whole body monitor and only needed a
neutron generator. Ah, well; that’s life!
I could go on about recent developments in Medical Physics, things
like CT scanning, Magnetic Resonance Imaging, the many uses of
electronics, ultrasound, medical engineering, and so on and so forth.
Most people currently in Medical Physics are more familiar with these
and other recent developments than I am, who retired 25 years ago. I
have therefore concentrated on what the profession was like in the
first half of the 60 years in my brief. There are many more stories I
could tell, but I will only bore you with one more.
In about 1948 therapeutic quantities of I131 became available, and a
patient with a very large cancer of the thyroid came to UCH from
abroad for treatment. The medical staff asked me to get hold of as
much I131 as I could very urgently for her treatment. I managed to get
80 mCi,(i.e., 30 GBq) and it was arranged to administer this the same
afternoon. Just before leaving that evening I went to the ward to see
that all was well, to find that she had had a relapse, was incontinent
and was likely to die during that night. I explained to Sister that when
she did die certain precautions would need to be taken. She still had
most of the radio-iodine in her body, but some would be in her urine
and also in the bed. I offered to come in at any hour as required, but
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that in any case the nursing staff could close her eyes, so long as they
left the body in the Ward (against all normal requirements). Sister said
that if I briefed the Night Sister sufficiently the rest could wait till
morning.
At 9 the next morning the patient was still in her bed, having died
about 3 o’clock. I got four nurses gowned and gloved to contain
contamination. They lifted the body up while I put the sheet and the
water-proof under-sheet into a dustbin and replaced them with a
plastic sheet. I supervised what are known as “last offices” and then
went and had a well-earned cup of coffee. I was then approached by
the Ward Sister who said that the relatives had asked for cremation, so
that they could take the ashes (and much of the radioactivity!) back
home with them. I said that this would be too dangerous, and insisted
on an ordinary burial. It then turned out that she was a Jewess. Had
she been a strict Jewess, I was told, all the last offices would have had
to be performed by a Rabbi, and on his own. However, Rabbis have
no more training in radioactive contamination than do Medical
Physicists in theology. This suggested to me that we might have
difficulties in similar circumstances with patients of other faiths.
Together with the Ward Sister, I conducted a survey. For example, for
a Muslim any surgical intervention after death would have to be
approved in advance by an Imam. For a Hindu, cremation would be
imperative, and the same day if at all possible. For a Jehovah’s
Witness, a Watcher would have sat by the bedside until death,
radiation hazards or not. And so on. So we wrote a joint letter to the
Hospital Administration making a suggestion in case this situation
ever arose again. We suggested that I should be instructed to ensure
that, as far as possible, we avoided contravening any religious tenets
of the distraught relatives. I should apply normal radiation protection
procedures as far as I could, but that if this would cause distress to the
relatives, I was authorised to take whatever minimum steps were
necessary to avoid this. But it never happened again in my time. When
the Ionising Radiation Regulations were being drafted I tried to get
some wording inserted to the same effect, but was told that this would
contravene the wording of the European Directive. I said that it was
obvious that the European Directive was in error, but this cut no ice.
Nevertheless, I was given a verbal assurance that in such
IOP History of Physics Newsletter, Winter 2004

39

circumstances a hospital would never be prosecuted for taking
appropriate action. There is still nothing to that effect in writing.
I have just realised that this is the first time I have mentioned the
Ionising Radiation Regulations. They began when the European
Community set up a scientific Committee to consider the need for
such regulations in member states, and the general form they should
take. In due course, each Member State received a Directive, saying
that all States would be required to have domestic legislation dealing
with radiation hazards of all kinds from the dental surgery to the
nuclear power station, and that the enclosed booklet was a guide as to
what was wanted. When it reached Whitehall, it was sent on to the
Health and Safety Commission who set up a small Technical Advisory
Group to advise the lawyers about the science of the subject. I was
invited to be a member, and found that I, together with a radiologist
from Lancashire who could not attend very often, had the
responsibility of looking after the interests of the Health Service.
Now the philosophy of radiation protection of a worker is quite
different from that of a patient, and a good many modifications to the
initial proposals had to be made, especially concerning volunteers in
research projects. Another was concerned with the movement of
radioactive sources. The draft said, in effect, that if radioactive
material had to be moved between one building and another, it MUST
be in a secure, leak-proof, container. I said we could not accept that in
hospitals. I pointed out that we very often put small quantities of
radioactivity into patients for test purposes, and then sent them home.
As at present, we would be only prepared to send home in a sealed,
leak-proof container those patients who would never, ever, be able to
return for further treatment. This regulation now has a sentence at the
end which says “unless the radioactive material is in or on the body of
a person for medical purposes. There were many other matters that
had to be raised. I consulted my medical physics colleagues about the
draft regulations several times. I often said that when all was said and
done, no-one would notice the hundreds of small matters that had been
put right, and attention would be focussed on the two or three that we
tried to alter, but failed. The need to be able in appropriate
circumstances to deal with a patient with consideration and sympathy,
and not just mechanically according to rule, was one of these.
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This has been a personal reminiscence of the earlier days of Medical
Physics which I would not wish to inflict it on any physicist today,
although life was in some ways simpler then. I came into our
profession primarily to contribute what skills I had for the benefit of
sick patients. Yes, we are physicists, but we are also health workers,
and I have been greatly gratified to see the constantly widening field
of Medical Physics that today is available for the benefit of sick
patients.
References –
1. Chalmers T. A. Brit J Radiol. Vol vii 1934 p 756.
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Anticipating Einstein's Annus Mirabilis
by Stuart Leadstone
In view of the forthcoming "Einstein Year" and all that will be said
about the significance of the year 1905, I thought it would be worth
stating the following, gleaned from the excellent biography of
Einstein by Abraham Pais: Subtle is the Lord. This book is most
detailed on the scientific side of Einstein's life, incorporating much
useful history of the background and development of the key areas of
Einstein's work. According to Pais, in 1905 Einstein wrote no fewer
than six key papers. These were all published in Annalen der Physik.
The four marked * appeared in Volumes 17,18 (1905) and the
remaining two in Volume 19 (1906). The dates given all refer to the
year 1905 and indicate either the date of completion or the date of
acceptance by the journal.
* 17 March (17 132-148): On a heuristic viewpoint concerning the
generation and transformation of light.
This dealt with the concept of the light quantum (photon) and
gave a quantitative theory of the photoelectric effect.
30 April (19 289-305): A new determination of molecular
dimensions.
Einstein showed how to derive - from macroscopic measurements
– both the Avogadro number and the radius of the molecule of a
solid dissolved in a liquid. This was also Einstein's PhD
dissertation submitted to the Department of Physics, University of
Zurich.
* 11 May (17 549-560): On the motion of particles suspended in a
stationary fluid, as demanded by the molecular kinetic theory of
heat.
This was Einstein's first paper on the Brownian Motion first
observed by the Scottish botanist Robert Brown in 1827. He
derives predictions for the displacement of microscopic particles
suspended in a fluid.
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* 30 June (17 891-921): On the electrodynamics of
moving bodies.
This was Einstein's first paper on Special Relativity.
* 27 Sept (18 639-641): Does the inertia of a body depend on
its energy content?
This was Einstein's second paper on Special Relativity and
introduced the equation E=mc2
19 Dec (19371-379): Theory of Brownian motion.
This was Einstein's second paper on the Brownian Motion.
Einstein extends his analysis of the first paper to the rotational
motion of suspended particles.
The importance of these papers cannot be overstated.
Collectively they:
(i) put beyond doubt the reality of the atomic hypothesis of
matter;
(ii) placed the concept of the light quantum (photon) on a firm
basis, and (iii) unified classical mechanics and classical
electromagnetism
(electrodynamics) .
Note: A most useful summary of Einstein's papers for the decade
1905-1915 can be found in Comelius Lanczos: The Einstein Decade
(Paul Elek Scientific Books Ltd 1974).
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Hamilton Year - 2005
The Irish government have decided that 2005 will be known as
‘Hamilton Year’, after William Rowan Hamilton, Ireland's most
eminent scientist who was born on 4th August, in Dublin 1805.
“The aim of the celebration is to draw attention to Ireland's
proud scientific heritage and to create awareness of the exciting
world-class science that is being undertaken in Ireland today.”
William Rowan Hamilton (1805-65) was born in Dominick Street,
Dublin and died at the Dunsink Observatory where he worked
throughout his professional life. He is best known for his
discovery in 1843 of quaternions, an important mathematical
expression used in describing 3D spaces in computer graphics,
whilst walking along Royal Canal. As he passed Broombridge
he etched the formula into the stone parapet of the bridge. His
work proved significant for the development of quantum
mechanics. Hamiltonian mechanics is used today to determine
orbital trajectories of satellites and was used for the recent Mars
mission. He was a friend of William Wordsworth, who advised
him against spending time writing poetry.
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For more information and details of events see:
www.entemp.ie/press/2004/20040803 and
www.hamilton2005.ie/events

~
EUROPEAN PHYSICAL SOCIETY SYMPOSIUM
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“Notions of Physics in Natural Philosophy”
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&
3rd Hellenic Conference
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PHYSICS

2005

Athens 19-25/9/2005
Amphitheatre “L.Zervas”, NHRF, Vas. Constantinou 48, GR-11635
Languages of the Conference: English, French, Greek

The Symposium is organised by:
 European Physical Society / Division History of Physics
 Hellenic Physical Society
 National Hellenic Research Foundation / Program of History
and Philosophy of Science
 University of Athens / Department of Education
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Provisional:
Local Organising Committee: L.Halkia, E.Nicolaides, C.Scordulis, ,
M.Sotirakou, G.Vlahakis
The scope of the Symposium is to present the problematic
concerning the emergence of Physics as scientific field from
Philosophy and more precisely Natural Philosophy
Some themes of the Symposium:
• The emergence of notions of physics in Ancient Philosophy
• The concept of physical laws in Philosophy of Nature during
the Antiquity and Middle Ages
• Questions on the heritage of Greek Philosophy of Nature
during Middle Ages and Renaissance.
• The mathematization of Natural Philosophy and the
emergence of classical physics.
Other themes will be proposed by the International Scientific
Committee.
The International Symposium “Notions of Physics in Natural
Philosophy” will be held during the three last days of the 3rd
Hellenic Conference “History Philosophy and Science Teaching”, i.e.
from Friday 23 to Sunday 25 September 2005. Our scope (in
programming these two events together) is to bring a large public
of Greek Physicists to the International Symposium in order make
known to them some of the historiography problems of their
science. Indeed, the two last Hellenic Conferences on History
Philosophy and Science Teaching have gathered more than 150
participants from allover Greece.
The venue of the Conference and the Symposium is the National
Hellenic Research Foundation at the center of Athens.
Accommodation for invited speakers will be provided by the LOC.
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Wanted!
Articles, Letters, Queries
etc. - long or short
wanted for Newsletter
~Editor

and
Items for our website,
email:
Kate Crennell :
bca@isise.rl.ac.uk
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