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Editorial
Browsing through a copy of the group’s ‘aims and objectives’, I notice
that part of its aims are ‘to secure the written, oral and instrumental
record of British physics and to foster a greater awareness concerning
the history of physics among physicists’ and I think that over the years
much has been achieved by the group in tackling this not inconsiderable
challenge.
One must remember, however, that the situation at the time this was
written was very different from now. There were fewer organisations
around which concerned themselves with this subject and it was quite
appropriate that the group should consider only ‘British physics’. But
the situation has changed a good deal in the last 20 years or so,
particularly, of course with the general availability of the internet greatly
facilitating communications within Europe (and indeed the world) and
so perhaps, the time is ripe to be looking further afield and considering
how we might work with our colleagues abroad.
A quick glance at the contents page shows our activities have had (as it
turned out) a distinctly European flavour to them (the ESHS meeting
concerning itself with just this very issue). Of course, British physics
and physicists should, doubtless, remain of prime interest (we have on
page 44 as our feature item in this issue an article by Prof. Allan
Chapman from that archetype of English higher education - Oxford
University – on British science and scientists).
But when one thinks of the word ‘European’, it all too often engenders
thoughts of ‘Brussels’ and consequent thoughts of the emanations from
that distant land. Now, ‘emanations, as you no doubt will know, is a
somewhat archaic word meaning ‘a radioactive gas emitted by a solid as
a product of its radioactive decay.’ Well, you may feel that omitting the
‘radioactive’ leaves it a good description of some European
organisations but I have no doubt that any European dimension to the
history of physics appearing in our newsletter, will be real and positive!

Malcolm Cooper
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Report of the Annual General Meeting held
October 26th 2006
The 19th Annual General Meeting was held at 17.00 hrs on Thursday
October 26th, 2006 in the Bath Royal Literary & Scientific Institution.
Those attending were Professor Denis Weaire (Chairman), Dr Peter
Ford (Secretary/Treasurer), Malcolm Cooper (Newsletter Editor),
Kate Crennell (Web Editor), Dr Christopher Green, Stuart
Richardson and Dr Peter Rowlands as well as several ordinary
members of the group. Neil Brown had already announced by post
that he did not wish to remain on the committee after the 2006 AGM,
since he was retiring. We would like to express our thanks to Neil for
his many years of valuable service on the Committee. Otherwise the
present committee was re-elected.
Several activities of the group occurred during the year and were
reported on at the AGM:
We contributed £1000 towards the conference celebrating the
centenary of the birth of the physicist Herbert Fröhlich. This was
held on 4 & 5th April 2006 at the University of Liverpool where he
was the Professor of Theoretical Physics from 1948 to his retirement
in 1975. The breadth of physics studied by Fröhlich was incredible.
This mainly included condensed matter physics where his proposal
that the electron-phonon interaction was vital for an understanding of
superconductivity is probably his best known work. However, he
also made pioneering studies of biophysics and carried out
investigations into nuclear physics and philosophical questions.
Most impressively a book on Fröhlich detailing the lectures had been
prepared prior to the meeting. The Abstracts of the Fröhlich meeting
were included in the Newsletter No 20 for the summer of 2006.
The group contributed Euro 500 to a meeting held on 1st June 2006 at
the Limerick Institute in Ireland to commemorate the life and work
of John Desmond Bernal (1901-1971), who was a prominent scientist
and academic for a large part of the twentieth century. A report of
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this meeting was given in the Newsletter of the Institute of Physics in
Ireland, No 17, October 2006.
A visit to Wadham College, Oxford was held on August 15th and
attended by twenty people most of whom were members of the
History of Physics Group but a few came from the William Herschel
Society in Bath. A sandwich lunch was held in the College, which
was followed by a fascinating lecture by Professor Allan Chapman,
who is a Fellow of the College, on scientists connected with
Wadham College. Some of the people mentioned were prominent in
forming the Royal Society of London in 1660. After the lecture the
group were taken for a highly interesting visit to the Museum of the
History of Science at Oxford. Here Allan Chapman acted as a
superb guide.
After the event a few committee members had an informal meeting
to plan for 2007 and beyond.
The European Society for the History of Science held its second
meeting in September this year in Krakow, Poland. Our newsletter
editor Malcolm Cooper attended the conference on behalf of the
group as it was felt that we should be aware of the increasing
European aspects to history of science activities. More than 250
participants from over 30 countries attended the 4 day conference
whose title was ‘The history of science and the Cultural Integration
of Europe’. (see page 30 for report)
Members of the History of Physics Group represented the Institute of
Physics at the 1st European Physical Society History Group Meeting,
which was held in Graz, Austria from September 18th-20th. It was a
most interesting and highly successful meeting and it is hoped that
we can establish a presence within this organisation (see pg xx for
report).
A one day conference aptly entitled ‘War and Peace’ was held in
Liverpool on 20th October to celebrate the life of Sir Joseph Rotblat
who died in 2005 aged 95. Participants were treated to an excellent
cross section of lectures, which covered the three main areas of Sir
Joseph’s work – from developing the atom bomb at Los Alamos, his
IOP History of Physics Newsletter, January 2007
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subsequent move into medical physics, to his untiring contributions
to world peace through the Pugwash organization. (see page 35 for
report)
A lecture programme preceded the AGM. The titles are as follows:
Dr Jim Bennett, the Museum of the History of Science at Oxford
“Imagining the death of the king, or an unlikely application of
pneumatics in 1794”.
Professor John Nye, University of Bristol
“Bragg’s Bubble Raft Model”
Professor Denis Weaire, Trinity College, Dublin
“Correspondence of George Frances Fitzgerald”
Dr Peter Ford, University of Bath
“Benjamin Franklin 1706-1790 - an amazing polymath”
(This is summarised in the current News Letter)
Dr Peter Ford, University of Bath
“A celebration of the 150th anniversary of the birth of J.J. Thomson
and the centenary of his award of the Nobel Prize in Physics for his
discovery of the electron”. This included the showing of a video film
of him lecturing in 1933.
It was tentatively agreed to have a half day meeting in Oxford,
probably in June, to discuss the history of the Clarendon Laboratory.
It was also decided to hold the AGM in Glasgow in November 2007
to coincide with events marking the centenary of the death of
William Thomson, Lord Kelvin (this will be detailed in the next
News Letter).

Peter Ford
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Life with Bragg
Notes on a talk by Prof. John Nye,
University of Bristol.
with some comments by D Weaire

John Nye recounted his early experiences of research at the
Cavendish Laboratory, around 1946. W.L. Bragg had been appointed
as Cavendish Professor, a bold move that was to pay off in the
identification of the structure of DNA under his leadership. The
Cavendish still maintained a famously frugal tradition. To obtain a
piece of wire for an electrical connection, Nye had to endure
interrogation by the formidably moustachioed figure of Mr Lincoln
in the stores. “I’ll see what I can do” he conceded, eventually
producing a shoddy specimen with peeling insulation and with the
comment that brooked no rebuttal “Lord Rutherford used this piece.
Let me have it back.”
Another eccentric figure was the elderly but still vociferous G. F. C.
Searle (who filled our 20th century teaching labs everywhere with
his creations). Still in service, he spoke of “Young Bragg” and
barked at the latest recruits.
After some work on metal fracture with Orowan (who was to
contribute helpful ideas to his later work) Nye came under the
direction of Bragg, in the Professor’s personal laboratory.
One day, while mixing oil and petrol for his lawn mower, Bragg had
observed a raft of bubbles that impressed him as a model for a crystal
structure. He set his assistant Mr Crowe to blowing bubbles by
means of a tube in soap solution. This worked well in producing
bubbles of equal size only when, at the suggestion of Orowan, the
tube was given an upward turn at the end.
One of Nye’s key contributions, as he took up this project after the
war, was to make much smaller bubbles (which are more like hard
IOP History of Physics Newsletter, January 2007
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spheres). He gave the liquid a swirling motion, tearing small bubbles
off the nozzle at such a rate that a high-pitched audible tone could be
heard.
Nye’s two-dimensional rafts exhibited a hexagonal close-packed
structure, with various grain boundaries, dislocations and other
defects. He observed coarsening of the grains.

It was Bragg who first drew
attention to the occasional
formation
of
threedimensional bubble crystals
and these are also included
in the classic paper of Bragg
and Nye (who pointed out
that Figure 18, reproduced
right,
shows
partial
dislocations, although this
was not recognized at the
time).
{Weaire finds it strange that
the great man did not follow
this three-dimensional aspect
of the work through, as it is
rich in phenomena and
problems. Nor did anyone
else, despite the fact that (as
Nye reminds us) Feynman reprinted the paper in his
Fig 18 Dislocations in three dimensional
celebrated Lectures on Physics.}
structure. Diameter 0.70mm
Recently the topic has re-emerged and it is of great interest. So too is
the making of small monodisperse bubbles, but today the method of
“flow focussing “ is used, in relation to the emerging techniques of
microfluidics. Here we encounter another minor mystery. Cyril
Stanley Smith, attracted by the work of Bragg and Nye, invented this
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method in 1949, but it seems to have been ignored and forgotten
until now. Nye says that he was aware of it, but was put off by the
lack of glass-blowing facilities in the Cavendish. Smith’s method has
been reinvented in the last few years.

Prof. John Nye, 2006

References:
Bragg L., J.F. Nye, 1947, Proceedings of the Royal Society of
London, Series A-Mathematical and Physical Sciences, ‘A dynamic
model of a crystal structure’, Vol 190, Issue 1023, 474-481
Smith C.S., 1949, Journal of Applied Physics, ‘On blowing bubbles
for Bragg’s dynamic crystal model’, Vol 20, Issue 6, 631-631
Van der Net A., W. Drenckhan, D. Weaire, S. Hutzler, 2006, Soft
Matter, ‘The crystal structure of bubbles in the wet foam limit’, Vol
2, Issue 2, 129-134
Van der Net A., G.W. Delaney, W. Drenckhan, D. Weaire, S.
Hutzler, Colloids and Surfaces A, EUFOAM 2006 conference
proceedings, ‘Crystalline structures of wet microbubbles’, submitted.
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George Francis Fitzgerald (1851 – 1901)
Scientific Saint?
Prof. D Weaire School of Physics
Trinity College Dublin

Fitzgerald in 1897

As historians dig over the period in which classical physics came to a
climax of fruition and failure, the modern reputation of George
Francis Fitzgerald grows steadily – almost to the proportions that it
enjoyed in 1901 when he died.
Lord Kelvin said then: “it seems to me that no one ever attained
more nearly than Fitzgerald to the chief aim of man as defined by the
shorter catechism of the Church of Scotland, to glorify God and
enjoy him for ever.”
He was, as John Bell declared, some sort of scientific saint.
Not that he had to struggle against adversity. As Bell said, his
circumstances were almost perfectly devised for someone who would
be a professor at Trinity College Dublin. His father was a Trinity
IOP History of Physics Newsletter, January 2007
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professor, later to become a most distinguished prelate of the Church
of Ireland. He was tutored at home by the sister of George Boole. His
uncle, George Johnstone Stoney, named the electron. And in due
course he married the daughter of the Provost, John Hewitt Jellett,
who was both a theologian and a scientist of sufficient prominence to
chair the Physics and Mathematics Section of the BA, as Fitzgerald
was also to do.
So he belonged to that inbred professional and academic coterie of
families that clustered around Trinity – some of whom are
wonderfully described in a recent book by Michael Purser.* They
gave to Ireland and Britain some of its most prominent figures, from
Wellington to Stokes (neither of whom actually went to Trinity).
As Fitzgerald grew into middle age, that privileged class was at last
losing its status in favour of a different Irish community, in a process
of decay that started with the Act of Union of 1800. Fitzgerald was
very unhappy about this, despite his charitable nature.
He became Professor in the same year that Jellett became Provost in
succession to another physicist, Humphrey Lloyd. Comfortably
established at Trinity, he was nevertheless a restless figure, and
constantly in touch with the wider world of physics - often as a
conspicuous participant in the meetings of the British Association.
He became the acknowledged leader of an international invisible
college: the Maxwellians, who were the apostles of James Clerk
Maxwell. Fitzgerald was their St Paul, a constant source of advice,
encouragement and bold ideas for them all, as well as a wider circle
of correspondents.
The Maxwellians included JJ Thomson, Hertz, Lodge, Larmor and
especially Heaviside. In the case of Oliver Heaviside his relationship
with Fitzgerald was an attraction of opposites: the prestigious public
figure and the quirky, reclusive eccentric, tied together by a shared
obsession with electromagnetic theory, and interaction at a distance.
* ‘Jellett, O’Brien, Purser and Stokes: Seven Generations, Four Families’ –
Prejmer Verlag, Dublin 2004 (ISBN 0954846206)
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In the College he was called the “idol of the undergraduates and the
hope of the older men”. He drew around him a circle of talented
pupils and protégés, including for example:
Thomas Preston, (1865 – 1943) who discovered the Anomalous
Zeeman Effect
John Townsend, (1868 – 1957) who, with Ernest Rutherford, studied
under JJ Thomson at Cambridge.
Frederick T Trouton, (1863 – 1927) who went to UCL in 1902.
The odd figure of Edmund E Fournier d’Albe, (1868 - ?) inventor
and populariser of physics
Thomas Ranken Lyle, (1860 – 1944) founder of university physics in
Australia,
and
John Joly, (1857 – 1933) an energetic inventor and pioneering
geophysicist, who picked up some of the pieces when the great man
died; he brought to realisation the plans that Fitzgerald had launched
for a new building (influenced by the professionalisation of physics
elsewhere). Originally the physics laboratory, it is now the Fitzgerald
Building.

It was Joseph Larmor who gathered up the Collected Works (missing
quite a few in the process, as Fitzgerald himself would have done),
and it was Bruce Hunt - a century later – that first unravelled the full
correspondence to identify his true worth, in his book The
Maxwellians.

While Fitzgerald constantly played with novel theories and
interpretations of the latest experiments, his temperament was such
that he often offered his best thoughts immediately to others - in
private chat or correspondence, or in public at the BA - or closer to
home in the meetings of the Dublin University Scientific
Association. He was the dominant figure in that remarkable club,
which avidly pursued all the latest experiments and inventions.
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Fitzgerald almost always appeared on the programme, sometimes in
several different modes at the same meeting, pontificating, reporting,
demonstrating everything under the sun. They had to change the
rules to allow him to do dominate the entire proceedings.
When he did publish his own ideas and theories, it was often in a
brief, sketchy style.
The most famous example is that of the Fitzgerald Contraction.
Although this bold idea undoubtedly drew its inspiration from the
sophisticated Maxwellian correspondence on properties of the
electromagnetic field, Fitzgerald misled posterity by appearing to
pluck it out of thin air, – or perhaps we should say the ether – in
Oliver Lodge’s front room in Liverpool - and he even forgot about
the publication, which he had not seen in print.
Nevertheless he did take enough pride in it to bring it courteously to
the attention of Lorentz. Other examples from what is now relativity
were even less documented. For example, the claim of Abraham Pais
that he was first to conceive electron spin seems questionable: he
used only the word “rotation” in a one-paragraph abstract about
magnetism.
JD Jackson recently wrote to an APS magazine to point out that
Fitzgerald, rather than Tesla, was the first to envisage the Earth as
surrounded by an electromagnetic resonator, which could be excited
by thunderstorms.
What is it about our history that slights Irishmen and Danes, asks
Jackson.
We have been unable to fathom the meaning of the inclusion of
Danes here…
But Fitzgerald did share some characteristics of Hamlet, it is true. He
was eloquent, he drew close friends and widespread admirers, he was
resentful of authority - and there was a self-destructive element in his
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denouncements of even his own College. A lot of his later frustration
surely was of his own making.
So one could reply to Jackson by saying that that Fitzgerald was his
own worst enemy with regard to establishing credit, and that he
himself fully acknowledged it. That particular notion regarding the
ionosphere was merely presented to the British Association in 1893,
and briefly recorded: there were no equations, hardly any numbers
or references, no follow-up articles… This was quite characteristic of
the man.

Something similar is the case with what may be called his prediction
of Hertz’s 1887 experiment, which was the most dramatic
vindication of Maxwell’s theory, by the generation of radio waves.
But Fitzgerald did think long and hard about this possibility: he
published his first ideas in 1879 and continued to revise his position
for about five years. His main correspondent on this matter was
Oliver Lodge, who had a strong practical interest in it: Lodge was
eventually to narrowly miss out in the race for practical wireless
communication.
At first Fitzgerald was driven by a prejudice against the generation
of such waves by a circuit, and he tried hard to rationalise this –
honestly enough to admit it was a puzzle.
At the British Association in 1880 he entitled his paper “The
Impossibility of originating Wave Disturbances in the ether by
Electromagnetic Forces”, but then he hedged his bets by changing it
to “Possibility…” - but still took a negative stance in the lecture,
according to Lodge.
But by 1882 he had dug deeper into the mathematics– this problem
really got under his skin, it would seem -and he completely changed
his mind: electrical circuits could, after all, radiate electromagnetic
waves, and he clearly said as much to the Royal Dublin Society.
Nevertheless, he did not publish as much as the topic deserved, and
neither he nor his devoted correspondent Lodge performed that
IOP History of Physics Newsletter, January 2007
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obvious and crucial experiment. They simply could not see a way to
detect the waves that they thought could be generated. Hertz’s simple
spark detector did not occur to them, and indeed it is counterintuitive
to most of us that radio waves can cause such a spark in a suitable
circuit.
And so it fell to Heinrich Hertz, surrounded by sceptics in Germany
(as regards the theory of Maxwell), to make the breakthrough. It
must have been a bitter disappointment to Lodge, but Fitzgerald was
elated and corresponded eagerly with the young German, whom he
greatly admired (in contrast to his disparagement of German
academics in general!).
It was the crowning moment of his career when his address to the
1888 British Association meeting gave him the opportunity to
expand lyrically upon the implications of the Hertz experiment.
His highly influential correspondence remains largely unedited,
although much may be gleaned from Hunt’s book.

~~~~~

Errata for issue No 20
Pg 4 line 2 The missing two gaps should be ‘½’ and ‘¼’ respec.
Pg 16 line 15 Book advert should read: Details on page 25.
Pg 32 line 19 ‘Weinssenberg’ should read ‘Weissenberg’
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BENJAMIN FRANKLIN 1706-1790
A brief biography
Dr. Peter Ford
University of Bath

“Grey Coat” portrait of Franklin by the French artist Joseph Sieffrid Duplessis
(1725-1802).
Franklin considered this to be the best likeness of him and it was also his
favourite portrait. It appears on the front side of the American 100 dollar bill.
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Early Years
Benjamin Franklin was born in Boston, America on January 17, 1706.
His father Josiah (1658-1745) was an impoverished candle maker
and soap boiler who had 17 children by two wives. His mother Abiah
Folger (1667-1752) was the second wife and Benjamin was their last
son. Franklin probably inherited his longevity and “rude good
health” from his parents. He received only a very limited education
and at the age of 12 years became apprenticed as a printer to his elder
brother James who treated him very harshly. In 1723 aged 17
Franklin secretly boarded a ship bound for New York to escape from
his tyrannical brother. He was unable to find work there and so took
another ship to Philadelphia, where he arrived exhausted, friendless
and virtually penniless. He was to be closely associated with the city
for the remainder of his life.
Today Franklin’s name is extensively commemorated in Philadelphia:
The Franklin Institute, a major science centre; The Ben Franklin
Parkway, a magnificent boulevard leading to the spectacular
Philadelphia Museum of Art; The Ben Franklin Bridge over the
River Delaware linking the states of Pennsylvania and New Jersey
and so on. He quickly obtained employment at a printing works
managed by Samuel Keimer. This was next door to the house
belonging to John Read where Franklin obtained lodgings and he
eventually married Read’s daughter Deborah. Franklin prospered
rapidly in Philadelphia and was soon mixing with the local high
society. He was encouraged to set up his own printing works and
received “letters of credit” to obtain state of the art equipment from
London.
Franklin set sail for England on 5th November 1724. On arrival there
he soon found that his “letters of credit” were worthless. Despite this
blow he was able to find work as a printer in the office of Samuel
Palmer at the Priory Chapel inside the church of St Bartholomew the
Great in Smithfield, London. This is one of the few surviving
Norman churches in London and has changed little since Franklin’s
day. He acquired a great deal of knowledge and expertise in the
printing process during his stay in London.
IOP History of Physics Newsletter, January 2007

17
Franklin returned to Philadelphia towards the end of 1726 and
shortly afterwards continued to work in the printing trade of his
former employer Samuel Keimer. However, he soon set up his own
printing business producing among other works the Pennsylvania
Gazette, which became the most widely read newspaper of the
American colonies. By early 1730 Franklin had become the official
printer for the colony of Pennsylvania, a highly lucrative post.
Through hard work his wealth and reputation began to increase
greatly and he was rapidly becoming a rising member of Philadelphia
society. Nevertheless, he caused some scandal by having an
illegitimate son, William. After this Franklin sought out Deborah
Read hoping to marry her but he found out that she was already
married. However Deborah’s husband had left her to go to the West
Indies and was not heard of again. She finally became Franklin’s
common law wife in 1730. Deborah was also his highly valued
business partner and contributed greatly to his growing success.
In 1743 three events occurred which transformed his life from that of
a prominent member of Philadelphia society to a person with an
international reputation. Firstly during a trip back to Boston he heard
lectures on the subject of electricity from an itinerant lecturer
Archibald Spence. Franklin was intrigued by the subject of
electricity and was determined to find out more about it. Secondly
he encouraged a young Englishman from London, David Hall, to
immigrate to America and he soon took over the running of the
Philadelphia printing and publishing operation. This allowed
Franklin to spend much more time on his electrical researches. The
third event was the birth of a daughter, Sarah, although universally
known as Sally, to Franklin and Deborah. She did much to look after
him in later life and was invaluable in helping to oversee his business
interests.

Researches into Electricity
Franklin began his researches into electricity around 1745 and it can
be said that they transformed the subject from a curiosity into an
important branch of science. At the start of his investigations the
concepts of charged bodies, insulators and conductors had already
IOP History of Physics Newsletter, January 2007
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been established although it was by no means clear what was being
“charged” or “conducted”. Early on Franklin discovered that a
pointed metal object, which was grounded, was much better at
discharging a charged insulated body than a rounded one. He also
found that a person standing on an insulated block could electrify a
glass rod by rubbing it and then “pass on” the charge to a second
person standing on another insulated block. Such experiments led
Franklin to conclude that electricity could be thought of as single
fluid that flowed in and out of bodies to produce electric charges. An
extension of this concept gave rise to his introduction of the terms
positive and negative, a positive charge having an excess of
electricity and a negative one a corresponding deficiency of
electricity. In addition Franklin made the fundamental discovery that
the gain and loss of electricity must balance thereby establishing the
concept of the conservation of charge.

Franklin made an important
analysis of the Leyden Jar,
which is an early form of
capacitor invented in the mid
1740s by the Dutch scientist
Pieter van Musschenbroek. It
consists of a glass jar with a
coating of foil on both the
inside and outside surfaces.
Franklin demonstrated that the
two coatings were oppositely
charged and that one had to be
earthed while the other was
being charged up. He also
showed that the ability to cause
an electric shock lies in the
glass itself. In this respect he
anticipated the ideas on
dielectrics put forward later by
Michael Faraday.

An early Leyden jar.
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In 1752 Franklin proved that lightning and electricity were identical.
In a famous set of experiments he flew a kite during a thunderstorm
and was able to collect the charge from a cloud via a wet silk
handkerchief attached to a key and then to a Leyden jar. He was able
to use the charge accumulated from the lightning to perform a variety
of electrical experiments. He was fortunate in that others attempting
to repeat this highly dangerous experiment were killed.

“Benjamin Franklin drawing
electricity from the sky”
by Benjamin West (1738 1820).
This highly romanticised
painting of Franklin’s flying
kite
experiment
was
painted some time between
1805 & 1815.

The image of Franklin “wresting lightning from God” captured the
popular imagination and was widely reported both in America and
Europe and this contributed greatly to his fame. An extension of
Franklin’s investigations on lightning was his invention of the
lightning conductor. He showed that a long rod, with a sharp tip at
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one end and grounded at the other, provided an effective conductor
of lightning away from buildings. This is an early example of a
useful practical application stemming from a piece of pure scientific
research.
Franklin sent many of his papers on his ideas and experiments in
electricity to a Mr Collinson in London who edited them and in 1751
published them in a small book: Experiments and Observations on
Electricity, made at Philadelphia in America and Communicated in
several letters to Mr. P. Collinson, FRS. This book was widely
disseminated and translated into French and German and did much to
enhance Franklin’s reputation as a scientist. Franklin was awarded
the Copley medal of the Royal Society in 1753 and elected a Fellow
in 1756.

Other Researches and Inventions
Franklin carried out an important experiment to see the calming
effect of oil on water. In 1774, while living in England, he wrote a
Communication to the Royal Society:
“At length being at Clapham where there, is on the common, a
large pond, which I observed to be one day very rough with the
wind, I fetched out a cruet of oil, and dropped a little of it on the
water. I saw it spread itself with surprising swiftness upon the
surface…. the oil, though not more than a teaspoonful, produced
an instant calm over a space of several square yards, which
spread amazingly and extended itself gradually until it reached
the leeside, making all that quarter of the pond, perhaps half an
acre, as smooth as a looking glass.”
Franklin did not estimate the thickness of the oil film that he had
produced but it was probably of the order of 1nm (10-9m), which
corresponds to a monomolecular layer. Nowadays such monolayers
are often referred to as Langmuir-Blodgett films. They have been
studied extensively and found to have useful applications.
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He published the first chart of the Gulf Stream in the Atlantic Ocean
and realised its significance. His interest in the subject arose when he
heard complaints by the Board of Customs in Boston that mail ships
travelling from east to west - from England to New England seemed to take some two weeks longer for the journey than merchant
ships. Discussions by Franklin with a local sea captain revealed that
they were familiar with the existence of such a stream and that
merchant ships tried to keep to the side of the stream while mail
ships attempted to plough through the middle of it and were slowed
down considerably in the process. Franklin’s chart was based in part
on temperature measurements that he made during his various
crossings of the Atlantic in both directions.
Most of the
measurements were of the temperature at the surface but in his last
crossing in 1785 from France back to America he devised a
thermometer capable of reading the temperature up to a depth of
about 100 feet.
Franklin was a true polymath. One of the most fascinating aspects of
his life and work were the large number of activities that he got
involved in and also his ability to invent gadgets. Below are some
brief examples of the latter:







Designs various improved stoves and chimneys, which are
better at conserving heat and are more fuel efficient.
Invents the glass armonica. This is an ingenious musical
instrument consisting of many revolving glasses, which are
placed on a revolving wooden rod. By placing a damp
finger on the glasses it is possible to obtain a rather
beautiful and haunting sound.
He is credited with inventing bifocal lenses, which helped to
improve both his short and long sightedness.
In his extreme old age he invented a wooden device called
the “long-arm”, which was capable of retrieving books from
shelves, which were beyond his reach.
Invented the number game “Magic Squares”, which is a
version of the modern popular game Su Doku.
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Later Years
In 1757 Franklin again travelled to London and lived there for much
of the next seventeen years. He lived in number 7 Craven Street,
close to Trafalgar Square, which is now a museum devoted to his life
and work. He was an agent of the Pennsylvania Assembly and spent
a large amount of time campaigning for the independence of the
American colonies. Franklin immersed himself fully in the cultural
and intellectual life of the country, regularly attending meetings at
the Royal Society in London and having discussions with many of
the leading thinkers of the day. He travelled extensively around
Britain marvelling at the rapid changes which were taking place there
as it began to feel the effects of the industrial revolution.
Franklin returned to America in 1775 and the following year he was
prominent in the drafting of the American Declaration of
Independence. In October 1776 he left Philadelphia bound for France
to enlist their help in the American Revolutionary War. In this he
was successful and France gave enormous support to the American
colonies. He was fêted and idolised while living in France and
Franklin revelled in it. Later he played an important part in the peace
negotiations between Britain and the newly independent America.
He returned to Philadelphia in October 1785 by then aged nearly
eighty. He played a prominent role in the drafting of the American
Constitution, which took place in Liberty Hall in Philadelphia.
However, by 1790 his health began to fail and he died on April 17th
of that year. He was laid to rest in the burial ground of Christ
Church, Philadelphia, a site which is visited by many people today.
At the end of the introduction to the book The Ingenious Dr Franklin
– Selected Scientific Letters of Benjamin Franklin, the editor Nathan
Goodman wrote:
“Harassed by affairs of state, perplexed by the mysteries of the
universe, challenged by the needs of his fellow man, Franklin
developed a vigorous personality which survives to this day by
virtue of its magnetism, its humanity and its amazing wisdom”.
It is a fitting epitaph to a truly remarkable individual.
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Please see page 63 for more on Franklin in England.
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Report on Group Meeting, Wadham College, Oxford
This meeting, which was held in Oxford on 15th August 2006, and
hosted by Professor Allan Chapman, came in two parts: an informal
visit to Wadham College, with a light sandwich lunch; and a talk on
the early scientists of Oxford, and a guided tour of the Museum of
the History of Science in Broad Street.
After a most interesting talk (for the full text of which see page 44)
we went to see Wadham Hall, one of the largest in Oxford, with its
magnificent hammer-beam roof and oil paintings of past Masters of
the College. See Fig 2 below.
Wadham College was founded in 1613 by Nicholas Wadham and his
wife Dorothy. Nicholas, a man of considerable wealth, had died
leaving his fortune to the new college and the formidable job of
turning his wishes into
reality to his 75 year old
widow. She was well up to
the task however, and the
college was able to open its
doors within 4 years of his
death. The main quadrangle
has changed little over the
centuries, apart from some
renewal of the stonework.
The lawn is relatively
modern - dating only from
1809!
Our group in the Quadrangle, with
Prof. Chapman in the bow tie.

The college was founded for men only and under the original statutes
no woman was even to be employed in the college, except for the
laundress, and she was to be of 'such age, condition, and reputation
as to be above suspicion'. Thankfully, these rules have been relaxed
over the years, and in 1974 the statutes were altered to allow the
admission of women as full members of the college at all levels.
What would Dorothy have said?
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Fig 2 - Wadham Hall

Fig 3 - Staircase window

The group then made its way out into Broad Street for our visit to the
Museum of the History of Science, where Prof. Chapman described
the exhibits (pausing on the way to see the plaque on the wall of
University College commemorating Boyle and Hooke.)
The building was originally used as the Ashmolean Museum, built to
house the collections of Elias Ashmole and John Tradescant; it was
opened in 1683, the first scientific institution in England, containing
a library, a chemical laboratory and a dissecting room.
The building as we saw it in 2006 was re-opened in 1925 when it
housed the collection of mathematical instruments, clocks and
portable sundials donated to the museum by Lewis Evans. The
stained glass window on the stair case dates from this time (Fig 3
above) and has the coat of arms of Ashmole, Tradescant and Wren,
who were closely associated with the museum.
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An unusual 'Window
sundial' can be seen in an
upper window (see Fig 4
- right).
The museum also houses
a collection of Orrerys
and astrolabes, mediaeval instruments
for making astronomical
measurements.
Temporary exhibitions
in
2006
included
instruments of the Royal
Microscopical Society
and a collection of
telescopes belonging to
the Royal Astronomical Society.

One of the blackboards
which Einstein used in the
second of the three Rhodes
Memorial lectures he gave
on the theory of relativity
in Rhodes House, Oxford
in 1931. This one was
saved and is preserved in
the basement still with his
writing in chalk. (Fig 5-left)
The day was most successful and was very much enjoyed by all and
our thanks go to Prof. Chapman for hosting the meeting.
The Museum of the History of Science is open Tuesday to Saturday
12 noon to 4pm and Sunday 2pm to 5pm admission free.
Further details at: www.mhs.ox.ac.uk
Kate Crennell.
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Conference Report
The EPS History of Physics Group Meeting
A landmark in the study of the history of physics in Europe occurred
last year with the “1st International Conference of the History of
Physics Group of the European Physical Society”. The meeting was
held in conjunction with the History of Physics Section of the
Austrian Physical Society, 18th - 21st September at the Graz
University of Technology.
It was an appropriate venue since
2006 was the centenary anniversary
of the death of Ludwig Boltzmann
who worked in Graz from 18691873 and again from 1876-1890
and it was while he was living in
Graz that he carried out some of his
most important scientific work in
thermodynamics and statistical
mechanics.* A highlight of the
meeting was a lecture on the life of
Boltzmann given by his granddaughter Frau Ilse Fasol-Boltzmann.
An interesting facet of Boltzmann,
Boltzmann in 1884
which is hardly remembered today,
is that in addition to being an outstanding theorist, he was also an
excellent experimentalist. He developed ingenious pieces of
apparatus for lecture demonstrations but much more importantly
carried out fundamental experimental work on acoustics and
investigating Maxwell’s seminal work on electrodynamics. He made
an indirect experimental verification of Maxwell’s theory some
fifteen years before the classic experiment of Hertz. Nowadays this is
almost completely forgotten.
Not surprisingly there was a large input from Austrian scientists and
work from Austria was highlighted. A particularly interesting paper
was that given by S.J. Bauer on the work of Victor Hess who was an
outstanding undergraduate at the University of Graz. Hess then
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transferred to the University of Vienna and it was here that he began
his investigations into the electrical conductivity of the atmosphere.
He was an ardent balloonist and this enabled him also to study the
altitude profile of the electrical conductivity of the atmosphere. At
first the conductivity decreased with altitude as expected but after a
few km it began to increase again. This led Hess to speculate on the
existence of a source of ionising radiation coming from space but not
emanating from the sun. This is the birth of the idea of cosmic rays.
Hess continued to investigate cosmic rays both at the universities of
Graz and Innsbruck and this led to him being awarded the Nobel
Prize in Physics in 1936.
Other lectures with a strong Austrian flavour included that by A.
Denoth on “History of experimental physics in Innsbruck, 17381946”, Peter Maria Schuster on “Josef Stefan (1835-1893), founding
the Austrian School of Physics and setting up the essential
connecting link to Boltzmann and Schrödinger” and B. Besser on
“Historical Development of Meteorology and Geophysics at the
University of Graz”. A particularly interesting point from the last
lecture was that Alfred Wegener was a professor there between 1924
until his untimely death in 1930. It would appear that at that time his
suggestion of the importance of plate tectonics to understand
volcanic activity and continental drift had received no real
recognition.

Delegates from the EPS and IOP History
of Physics Groups

The meeting was enhanced
by several delegates from
throughout Europe who gave
an international flavour to
the proceedings. It got off to
an excellent start with the
Chair of the History of
Physics Group, Denis Weaire
from Trinity College, Dublin,
miraculously appearing as
“George Francis Fitzgerald,
in person” and singing the
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praises of some of his contemporaries: Boltzmann, Kelvin, Hertz
and others. Karl Grandin from the Royal Swedish Academy of
Sciences spoke about “Lise Meitner: A new look” while Dieter
Hoffmann from the Max-Planck Institute in Berlin spoke about the
scientific work of Paul Drude who tragically committed suicide in
1906 at the age of almost forty three. The only lecture with a nonEuropean flavour was that given by Peter Ford on “The life and
Work of Benjamin Franklin (1706-1790)”. The tercentenary of the
birth of Franklin has been widely celebrated in America, especially
in Philadelphia where he spent much of his life. Franklin as a
scientist is best remembered for his work in electricity, especially his
highly dangerous demonstration that lightning is a form of electricity.
He also participated in the drafting of the American Declaration of
Independence and also the American Constitution (see article on
page 15 of this Newsletter). Peter Holmberg from the University of
Helsinki talked on the scientific work of Johan Jakob Nervander
(1805-1848) with his main research interest in electricity and
magnetism as well as “a physicist’s walk in Helsinki”. Malcolm
Cooper gave a talk concerning the widespread interest within Europe
of the study of the history of physics. He posed the question as to the
possibility of starting a journal devoted to the subject and such
questions as the target audience, format and the degree of formality
of such a journal, and proposed a fresh look at the question of
language.
The meeting was excellently organised by Denis Weaire and Peter
Maria Schuster and it is planned to publish the conference
proceedings. It coincided with the 56th Annual General Meeting of
the Austrian Physical Society. Both meetings concluded with an
excellent evening reception at the 17th century Schloss Eggenberg in
the suburbs of Graz, the great hall of which was lit entirely by
candlelight in a most effective and atmospheric manner.
Dr. Peter Ford

* For details of book about Boltzmann, see page 66
IOP History of Physics Newsletter, January 2007

30

Conference Report
The ESHS meeting
The recently formed European Society for the History of Science
(ESHS) held its second international conference in September this
year in Kraków, Poland. The 4 day event, whose title ‘The history of
science and the Cultural Integration of Europe’, reflected the basic
aims of the society.

It was founded in 2003 in response to an increasing awareness
of the European dimension to hitherto largely nationally
organized history of science activities and the consequent need
for improved communication and cooperation. *
The conference was organized locally by the host, the Polish
Academy of Arts and Sciences, and was held in the imposing
Collegium Novum and
Collegium Olszewskiego
of
the
Jagiellonian
University, Kraków.
And it was organized on a
considerable scale with
more than 250 participants
from over 30 countries
attending, many of whom
came from outside Europe
and even from places as
distant as Brazil and
Australia.
The main staircase of the Collegium Novum

The conference covered just about all the sciences including
mathematics, medicine and geography as well as physics, chemistry
and the life sciences. It was structured as a group of symposia in
education and research but also with plenary lectures and round-table
discussions.
* More details at www.eshs.org
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The research symposia were arranged into various themes, some
rather broadly based such as ‘Global physics and local research in
the 20th century’, and others were very specific e.g. ‘History of
astronomy in the late medieval and early modern periods’. Some
themes were practical like ‘Weights and measures – the first
integration of Europe?’ whilst some were otherwise e.g. ‘Progress in
science and science in progress: cultural perspectives’.
Many of the nearly 200 papers given included the relationship
between science and other areas of human activity – for example
politics, philosophy, technology, war and forensics, and they even
occasionally strayed into the unexpected byways of agriculture and
the fine arts.
Although, of course, the lectures were run in parallel, one
nevertheless was presented with a bewildering array of choices even
among the almost fifty papers on physics and one can only give a
couple of examples here. Dr. Jaume Navarro’s ‘The reception of the
De Broglie principle in England’ highlighted the differences of the
development of quantum mechanics in UK, and Germany and
Denmark. Navarro draws attention to Rutherford’s discouragement
of Charles Ellis to pursue wave/particle duality experiments and left
the field clear for GP Thomson in Aberdeen to demonstrate electron
diffraction for which he was awarded the 1937 Nobel Prize for
physics.
Prof. Warfolomey Savchuk’s paper dealt with the
involvement of Ukrainian physicist Ivan Puljuj in X-ray physics and
brought to the fore some widely differing views as regards the
discovery and subsequent research in the field. Whilst clarifying
activity in the early days, Prof. Savchuk clearly rejects any assertion
of Puljuj’s priority in the discovery of X-Rays.
Considering the venue it was pleasing to see two great Polish
scientists included in the research sessions. The slightly obscure title
‘From Maria Sklodowska-Curie to the 21st Century: Working on
Women and Science in History of Science’ embraced ‘gender issues’
in a range of papers covering not only individual cases such as Ellen
Gleditsch, a Norwegian pharmacist who, after working at the Curie
laboratory in Paris and the Sloane physics laboratory of Yale
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University, returned home, in 1929, to the controversy
accompanying her appointment as the country’s second only female
professor, but also the remarkable numbers of female physics
students (up to 35%) at the University of Vienna in the 1930’s.
Despite the title though, I have to report that there were no papers
given specifically on the life or work of Maria Sklodowska-Curie
herself.
Not surprisingly a whole symposium was devoted to that great
iconoclast, Nicholas Copernicus. Born in Toruń in 1473, he attended
the University of Kraków where his studies in the physical sciences
laid the foundations for his life’s work.
Lectures considered how Copernicus came to take an idea which had
been around for well over 1000 years and bring it through
mathematical and conceptual rigour to a profound theory of the
universe. Various possibilities were offered ranging from the
psychological to the more ‘down to earth’ (no pun intended!) idea
that the ordering of the celestial spheres and their linear distances
were very important in leading him to support the heliocentric theory
of the Solar System. Also discussed was the vital contribution to the
new theory’s promulgation made by biographers such as Nicolaus
Mulerius and Georg Joachim Rheticus but finally emerging as
‘Copernicanism’ with the French philosopher Pierre Gassendi.
It was, therefore a very great privilege to be able to see ‘in the flesh’
as it were, the manuscript of the great man’s magnum opus ‘De
Revolutionibus Orbium Coelestium’, temporarily brought out of its
massive steel box from where it normally resides in the depths of the
Jagiellonian library.
Overall the conference was very successful in creating a balance of
disciplines and in its declared aim of bringing a new and wider
approach to the history of science; it looks set to continue this
auspicious start when it meets again in 2008, and it would seem very
prudent for our group to remain aware of the society’s activities.
Malcolm Cooper
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Manuscript page 16 – reproduced about ¾ life size
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Conference Report
War and Peace – Life and Work of Sir Joseph Rotblat
th

University of Liverpool 20 October 2006

Which two physicists will the University of Liverpool be honouring
this year, I wonder? It was very appropriate, that in 2006, the Physics
Department was celebrating the ‘125 years of excellence’ since it
was founded in 1881 with the redoubtable Oliver Lodge as its first
Professor.* And last year, in April, there was the centennial
celebration of Herbert Fröhlich and in September, a conference was
held to commemorate the life of Sir Joseph Rotblat, who had died on
31st August, 2005.
Sir Joseph Rotblat, born on
4th November, 1908 in
Warsaw, Poland, had led
one
of
the
most
extraordinary lives of any in
the 20th Century – an
eminent scientist and yet
one who uncompromisingly
brought the great ethical
questions of science out
into the open. He was
physicist, teacher, research
leader, medical physicist
and perhaps above all else,
peace activist on an
unprecedented scale.
Once again, the Liverpool Medical Institution hosted the event, as it
did for the Fröhlich meeting, and once again served the conference
very well indeed. It was, I think, to the credit of the organizers
(Adrian Allan, Peter Rowlands and Vincent Attwood) that they
restricted the meeting to one day only – it could so easily have filled
a week but it was thus kept to a tight and focussed schedule.
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Sir Joseph’s life was divided (very conveniently for the biographer)
into four phases – his early days as a physicist, Los Alamos, the
medical physics work and what may be summed up as ‘Pugwash’;
and essentially this was the format of the conference timetable of two
morning sessions and two in the afternoon. The organizers are also to
be congratulated on the production of a book† containing expanded
versions of the papers presented, as well as other articles on his life
and work, so this report is part book review as well! Also included
were two transcripts by Rotblat himself – one was of a talk given to a
meeting of our group (History of Physics- reported in issue No 13 –
2000.) entitled ‘My Early Years as a Physicist in Poland’ and that of
an interview with Drs. C.D. King and D.N. Edwards, as well as the
Roscoe Lecture entitled ‘Citizenship and the Challenge of Science’
given in 2002 on the occasion of his Honorary Fellowship of John
Moores University.
June Clayton’s paper ‘Joseph Rotblat: Early life in Poland’ told of
how although Joseph was born into a relatively prosperous family, he
had to face great privations, sometimes bordering on starvation,
when, like so many, the family fell on very hard times during the
First World War. After the war the family’s financial position was
such that he had to forego the luxury of education and had to work as
an electrician (often working outside in freezing temperatures) to
support himself whilst undertaking independent study. In this and in
Rotblat’s own account of his early years as a physicist, we heard
about his first work at the Radiological Laboratory in Warsaw, and
where he met his guide and mentor Prof. Ludwik Wertenstein – a
man equally at home with ‘hands-on’ construction of apparatus, and
manipulations of the Dirac equation and who imbued the young
Rotblat with his natural ‘love of humanity’. Wertenstein was a great
admirer of Chadwick and corresponded extensively with him and so
it followed that Rotblat became involved in the study of nuclear
physics and especially interested in the neutron as a means of
probing the nucleus. He knew that there were several cyclotrons
being constructed and he faced a difficult decision when offered
Fellowships from Joliot Curie in Paris and from Chadwick in
Liverpool. His decision of Liverpool proved decisive.
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Diana Preston’s ‘Before the Fall-Out – Joseph Rotblat, James
Chadwick, and the Road to Los Alamos.’ continues the story. Rotblat
arrived in Liverpool in the spring of 1939 with a scholarship of £120
and no English. Nevertheless he made an enormous impression on
Chadwick with his first piece of research and the consequent Oliver
Lodge Fellowship enabled him to return to Poland in August to bring
his wife to England. Tragically (as it turned out) his wife, suffering
from severe appendicitis was unable to travel, so after waiting as
long as he could he started out for England intending that his wife
should follow when fit again. He arrived in England on the day that
Germany invaded Poland and never saw her again.
The genesis of the atom bomb is well known, of course, and
Chadwick’s crucial role in it. It was not surprising then, that Rotblat
found himself in Los Alamos determined to pre-empt the Nazis
acquisition of nuclear weapons. It is also well known that when it
became clear to him that Germany was most unlikely to get such
weapons he decided to leave the Manhattan Project on ethical
grounds. What is less well known was the subject of friend Joyce
Bazire’s article ‘The Spy who never was’ and tells of how Rotblat
came under the zealous but seriously flawed Los Alamos Security
Machines’s eye and which finally accused him of being a spy!
Returning to Liverpool he was now to turn more and more to the
applications of nuclear physics to medicine.
It is clear from TV Attwood’s article on ‘The Liverpool Department
and Medical Physics’ that again James Chadwick was highly
influential and prophetic. As early as 1940 he had medical
applications in mind and in 1947 proposed the use Cobalt 60 for
therapeutic purposes. Upon Chadwick’s move to Cambridge the
following year, Rotblat was well placed to continue with medical
physics – and he carried out his pioneering work with George Ansell
on the use of iodine 131 for diagnostic purposes. PC Williams and
CR Hill gave an excellent background to the emergent ‘medical
physics’ during the 1940’s and the background to Rotblat’s move to
Bart’s hospital in 1949. But not all went well - he met with
considerable opposition from senior medical staff – but he carried on
anyway to set up teaching courses and further research into
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radiotherapy and radiobiology. This section finished with a technical
paper by WPM Mayles entitled ‘Radiation - Cause or cure for
Cancer’
His work in the field of medical physics gave him a unique
knowledge of the effects of radiation and radioactive materials on the
human body and it followed that the atmospheric testing particularly
of thermo-nuclear weapons would catch his interest in the effects and
dangers of radioactive fall-out from these tests. As Jack Harris
explained in his ‘Joseph Rotblat and Pugwash’, against this
background, the Russell-Einstein Manifesto of 1955 was to lead him
into close collaboration with others in forming the Pugwash
Organization dedicated to the abolition of nuclear weapons. He was
its General Secretary in 1959 and has held the offices of Chairman
and President, and (whilst never neglecting his other duties) from
1957 to 2004 he attended and contributed to every annual conference.
Bruce Kent in his ‘Sir Joseph Rotblat: from nuclear disarmament to
the abolition of war’ gave us a view of the many other peace
activities which Sir Joseph has been closely involved in – the 1999
Hague peace conference and the subsequent founding in 2001 of the
Movement for the Abolition of War.
I was pleased to see included a number of personal reminiscences –
these can so often add much to the more formal papers and articles
and yet are often given less weight than I feel they deserve. For
example Bill Williams speaks of Joe’s occasional hopelessly over
optimistic estimates for the time of certain jobs. He wanted a 1 inch
hole in a block of uranium reaming out to 11/8 inches and expected
this to be done in an hour! Two days later all they had done was to
reduce the chrome steel drill to 1 inch!
The book, being an anthology, lacks the cohesiveness of a single
authored work, of course, and does contain some duplication but
even this aspect has the merit of a slightly different viewpoint! The
conference was a great success and both it and the book have
achieved their aim in providing an excellent overview of the life and
work of this most extraordinary man.
* † Please see bottom of page 43
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Did Einstein visit Bratislava or not?
Prof. Juraj Šebesta
Comenius University
Bratislava, Slovakia

Introduction
In the last few years I have been looking for possible connections of
Albert Einstein with Slovakia; for example friendly relations
between the great German physicist and the eminent Slovak
technician and scientist Aurel Stodola. In this paper I would like to
concentrate on the alleged visit of Albert Einstein to Bratislava. I will
present different types of information about it. My report is based
partly on documents from Bratislava City Archives (for which I am
obliged to Mrs. Kapráliková) and partly from a study of 1920´s
newspapers. In my contribution I will stress that whilst researching
this problem two versions in connection with Einstein’s motivation
for a visit to Bratislava have arisen – the so-called Zach’s one and
Sofer’s one.
Initial information
It was in the late 1980´s when quite by accident, I discovered some
information about a visit of Albert Einstein to Bratislava in the year
1923. At the time it was so completely unbelievable to me that
I forgot all about it. However, over the next few years I came across
analogical information several times. Little by little I have come to
understood that for many years there has been a myth about
Einstein’s alleged visit to Bratislava. But the idea has developed
gradually; is it really myth? Maybe, it is reality. To solve this puzzle
I decided to further research the problem.
I read several articles published in different newspapers from 1960´s
to 1980´s. [Finally, I completed my knowledge about Einstein’s visit
to Bratislava.] According to one source Albert Einstein had written a
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letter to the City Archives of Bratislava at the beginning of 1923 with
a request to inform him if there was any correspondence of Franz
Xavier von Zach in the archives. Dr. Ovídius Faust from the City
Archive answered him and had informed Einstein that in the archive
there were two letters of F. X. Zach. Subsequently Einstein had
visited Bratislava in the August of 1923 to read Zach’s letters. For
what reason? That is the question. Reputedly, Einstein had intended
to complete a book devoted to great astronomers, so he was
interested in Zach too. So – according to this source – Albert
Einstein came to Bratislava on August 17th 1923, visited the city
archive, read Zach’s correspondence, took a short walk in Bratislava
and departed. And according some sources an official city
photographer took photo of Einstein and Ovidius Faust in front of
Bratislava’s monument – Ganymede´s Fountain.
This tale sounds very unlikely for anybody who is acquainted, first,
with Einstein’s biography, second, with his unwillingness to write
books, and third, with his rich itinerary in the summer of 1923.
Nevertheless, I decided to attempt to verify this information. Firstly,
I wanted to answer the question: for what reason had Einstein
intended to study Zach’s correspondence? When I finally found this
‘correspondence’ in the city archives, I was very surprised. There is
no correspondence or even ‘estate, as some authors maintained; there
are two Zach´s manuscripts only.
One of them gives a survey of the situation in European astronomy
after the discovery of a new planet by William Herschel in 1781. The
manuscript is written in French and in my opinion may be interesting
for historians of astronomy, but not for Einstein. The second one is
written in Italian and there is one long quotation in Latin. The letter
was written by Zach in London informing his unknown noble friend
about the scientific news, especially about his – Zach’s – discovery
of the very interesting Harriot books, papers and studies. Being
acquainted with this manuscript one can say that it would hardly
have been very interesting for Einstein; none of the manuscripts
would have been particularly interesting for Einstein.
Moreover, there are several facts refuting the hypothesis of an
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alleged Einstein visit. In spite of my every effort I did not discover
any correspondence between Einstein and Ovidius Faust in the City
archives, nor any document corroborating any putative contact
Einstein may have had with Bratislava. Moreover, I looked through
all the Slovak, German and Hungarian newspapers published in
Bratislava at that time – Pressburger Zeitung, Grenzbote, Slovenský
denník, Magyar Hírlap – but without any success. I did not find any
mention of Einstein’s visit. So this – Zach’s – variant of Einstein’s
motivation for a visit to Bratislava failed.
I asked myself another question: maybe there was another motivation
for his visit. For example, he might travel to Bratislava with his
young girlfriend Betty Neumann. It is known that, in 1923 Albert
was infatuated with her as never before with any girl or lady.
Although this variant is a very charming idea, it belongs to the world
of fantasy only.
Later though, I unearthed a third possibility – the so called ‘Sofer’s
motivation’. What was this all about? Chatam Sofer – the great
Jewish thinker – lived in Pressburg from 1809 and died there in the
year 1839. He was buried in a special mausoleum in Bratislava. As
Albert Einstein was involved in spreading ideas of Zionism, in
propagation of the idea of establishing a Jewish state in Palestine in
the early 1920´s, there was some possibility that he may have come
to Bratislava to visit Sofer’s Mausoleum.
I started searching for any events which might confirm this
hypothesis. Surfing the Internet I found out several websites with the
information that Einstein really had visited Sofer’s Mausoleum. So
I contacted a Jewish rabbi in Bratislava and he confirmed it. But he
said that there is no known document confirming it. Moreover, a
young Slovak historian Tomáš Stern, who was involved in the study
of the history of the Jewish community in Bratislava, informed me
that he had been looking for any reports about Einstein’s visit in all
the Jewish newspapers published in Bratislava in 1920´s but without
any success.
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It is very interesting – there is so much information about Einstein’s
visit to Bratislava, there are even two versions of Einstein’s
motivation for such a visit but it seems there is no document
confirming it, there are no reports in newspapers or journals, there
are no photographs. But what is more interesting – one might even
say startling – is that two unconnected variants of a motivation for a
visit exist at all. In papers devoted to Einstein´s visit to study Zach’s
correspondence you find no reference to the visit to Sofer
Mausoleum’s and vice versa – in papers devoted to Einstein’s visit to
Sofer’s Mausoleum you do not find any information about Zach.
So, having gleaned no positive information about Einstein’s visit in
Bratislava I contacted historians involved in publishing the collected
works of Albert Einstein and staff of the Einstein Archives in
Jerusalem. I thought that there may be some diaries, notebooks with
something about Einstein’s visit to Bratislava. I have to say that the
response of my American colleagues and historians from the Albert
Einstein Archives in Jerusalem was prompt and friendly. They have
studied the whole Einstein correspondence written by him in the
period from June to September 1923. I would like to quote their
answers:
Firstly: “The result of my research is: there is not the merest hint of
Einstein visiting Bratislava/Pressburg in August 1923,” wrote
Barbara Wolff from Jerusalem.
Secondly: “It is unknown to us whether Einstein would have had
correspondence with the city archives of Bratislava, or that he was
planning to write about ‘great astronomers’ and be interested in Zach
for that matter,” wrote Dr. Tillman Sauer, Senior Scientific Editor of
Einstein Papers Project from CALTECH.
Thirdly: “As to the purpose of his alleged visit we know nothing
about any plan of his to write a book on famous astronomers. He was
reluctant to write books. His only book not on relativity was written
in co authorship with Infeld, eminently by Infeld,” wrote Dr. Joska
Illy, editor of the Einstein Papers Project from CALTECH.
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Fourthly: “The whole story of Einstein writing a letter to the City
Archives of Bratislava requesting information about the
correspondence of Franz Xavier Zach … sound rather strange. … In
the Bratislava story I found no sizeable clue. From my point of view
this story is pure invention,” wrote Barbara Wolff in the conclusion
of her long e-mail.

Conclusion
What can one say in conclusion? In my opinion, since there is no
opportunity to answer question: Did visit Einstein Bratislava or did
not? One might put the question: Why? My answer is as follows.
According to the results of my investigations and to the information
of my colleagues both from the USA and from Jerusalem, there is
little doubt that the hypothesis of Einstein’s visit to Bratislava would
seem to be a myth. But why is this myth of so great a vitality? Why
are there so many details and so many real people involved in this
tale – both as actors and as storytellers? I have decided to continue
my investigations. Either I will dispel the myth of Einstein’s visit or
I will acquire new information to complete Einstein’s biography.

~~~~~
The group’s website address has changed and
is now :
www.iop.org/activity/groups/subject/hp

* For a copy of ‘125 Years of Excellence – The University of
Liverpool Physics Dept’ please contact me – Editor
† For a copy of ‘War and Peace’ (£15 +pp) contact Adrian Allan,
University Archivist, Sydney Jones Library, University of
Liverpool.
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Wadham College, Oxford and the
Experimental Tradition
Prof. Allan Chapman
Wadham College, Oxford

In the popular imagination, the origin of science in Great Britain is
so often associated with Cambridge. For after all, that is where Sir
Isaac Newton had spent his most creative years and where he wrote
Principia. Yet while not in any way diminishing the Cambridge
genius for science, let us not forget that it was in Oxford that so
many scientific innovations took place, especially in medieval and
early modern times.
Friar Roger Bacon, back in the 13th Century had been at the
Dominican House in Oxford, and it had been there, and in Paris, that
he undertook fundamental experimental research into optics, and
chemistry. Then during the 14th Century, Merton College became a
world class centre of research in astronomy and astronomical
computation, with some of these men’s instruments still surviving, in
Merton College library and in the Museum of the History of Science.
It had also been an early 14th Century Oxford Graduate of the
Benedictine Gloucester College (now Worcester), Richard of
Wallingford,* who was a pioneer of cosmological modelling and
applied mechanics. For when Richard became Abbot of St. Albans,
which was one of the richest monasteries in England, in 1327, he
used the resources of that foundation to build a fully working
mechanical clock and self-powered geared planetary computer which
was one of the technological wonders of medieval Europe. Indeed,
Oxford figures such as John Dumbleton, Simon Tunsted, and others
studied inertia, impact, and sometimes challenged the prevailing
academic physics of Aristotle. Indeed, the idea that medieval Europe
was a science-free zone is finally exploded when what looks at what
was going on in its great universities. And what is more, virtually all
of these researchers were monks or priests, and none of them got
burned at the stake!
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Then in 1619, Sir Henry Savile, the mathematical Warden of Merton
College, founded two new Professorships: the famous Savilian
Chairs of Astronomy and Geometry, and were held in the first
century after their foundation by luminaries of the calibre of Sir
Christopher Wren and Edmund Halley.
But things really got going after 1648. For in that year, the 34 year
old Reverend Dr. John Wilkins was appointed Warden of Wadham
College. Now Wilkins was one of the dazzling figures of the age. He
was the first person to produce an extensive interpretation of
Galileo’s astronomical works for English, but not Latin, readers.
Wilkins’ ‘Discourse on a New World in the Moone’ (1638, 1640)
and ‘Mathematical Magick’ (1648) took the Copernican system ‘as
read’ as it were, before going on to discuss the telescopic appearance
of the moon and the heavens. But Wilkins was also the first person to
seriously prepare a vehicle for space travel – his ‘Flying Chariot’ – in
which one might journey to the moon. Wilkins, moreover, was in
love with technology, and wrote at length on mechanics, self-acting
devices, geared contraptions and even suggested what might well
have been the world’s first ‘smart’ invention, in so far as it acted in
accordance with changing environmental conditions. This device was
an improved spit for cooking meat. Wilkins suggested placing a
horizontal vaned turbine within the chimney. The hotter or colder the
fire below became, the faster or slower the turbine rotated, thus
ensuring that the meat was perfectly cooked! The turbine and the spit
were connected through a train of gears and pulleys.
The interior of Dr. Wilkins’s lodgings in Wadham must have been a
veritable Aladdin’s Cave of instruments and devices, and when the
diarist John Evelyn visited in 1655, he described some of them. And
by this date, Wilkins was building up that circle of scientific friends
who, during the 1650’s would make Wadham College a world centre
of excellence in experimental science. Of course, none of this was
official, for no one ever went to university to take a science degree as
they might today, for 360 years ago the curriculum for students was
essentially literary. No, the men who came together in Wilkins’s
‘Philosophical (or scientific) Clubbe’ were not students. Rather, they
were dons, medical men, clergy and gentlemen of independent
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means. Science was not their job, in the modern sense, and no one
directed their researches. Quite simply, they came, and worked
together as a group of friends, and used Wilkins’s lodgings as a
‘Clubbe’, where they would meet, report and discuss each other’s
researches, and who saw their guiding star in the legacy of writings
of Sir Francis Bacon – a Trinity, Cambridge man – and the prophet
of making ‘trials’ upon nature. But Fellowship was the operative
ingredient of their relationship and it is not for nothing that the Royal
Society which came out of Wilkins’s group in 1660, and all of
Britain’s subsequent learned societies, modelled themselves in
accordance with the egalitarian, self-electing principles of an Oxford
or Cambridge College, rather than a hierarchical academy.
Yet why had Bacon, who had died aged 65 in 1626, such a formative
influence? Well, Bacon was a successful Elizabethan lawyer by
profession, who had become disillusioned with the stimed nature of
Aristotelian science by 1600. Yet in this age of plots and treason
trials (such as Guy Fawkes in 1605), Bacon became aware of how
torture was used to extract information from reluctant witnesses, in
let us say, an attempt on the monarch’s life. One witness would
‘break’, and tell on half a dozen more men. Then they would, in turn,
be rounded up and examined. It was not a nice process, I confess, but
it was often very effective in piecing together a crime, and in
rounding up and neutralizing suspects. Yet could it be that
experimentation might be used in a similar manner when analysing
nature? One experiment could lead to another until a whole new
level of understanding of a subject – let us say magnetism – was
reached, in pretty much the same way as treason witnesses told on
each other thereby enabling the judiciary to piece together the big
picture of a state crime. (I have always been fascinated by the
connections found between legal and scientific thinking, for
ultimately, both hinge on a subtle use of cross-examination).
Anyhow, it was in Oxford, after 1648, that so many of these ideas
began to ‘gel’ together: the right people in the right place, at the right
time. Yet who were the people who came into Dr. Wilkins’s
Experimental Club? Well, there were some Oxford ‘natives’, or
residents, such as Wilkins himself who was an Oxford graduate.
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There was also Dr. Thomas Willis, the celebrated anatomist and
physician, who was thrown out of his college, Christ Church, during
the Puritan era, because of his monarchist and High Anglican beliefs.
There was also Willis’s Christ Church pupil, Dr. Richard Lower MD.,
as well as John Locke.
But Wilkins also had a ‘star’ pupil, the young Sir Christopher Wren,
‘Our English Archimedes’ as he would come to be known. Wren was
the undergraduate miracle: astronomer, physicist, physiologist and
later, architect, who would re-build all the Royal buildings after the
Great Fire of 1666.
Then there were some men from Cambridge who took up posts in
Oxford as a result of Parliamentary patronage after King Charles I.
had lost the Civil Wars. Cromwell ace code-breaker and one-man
Bletchley Park, the Reverend Dr. John Wallis, came to take up a
vacant Savilian Chair from Cambridge; for Wallis was one of
Europe’s leading mathematicians in his own right. Then there was
Seth Ward, also from Cambridge as Savilian Professor of Astronomy
(Wallis was geometry); he was a fine calculator of planetary orbits
and also seems to have taught observational astronomy, and to have
used telescopes of long focal length. At the Restoration of the
Monarchy in 1660, Ward would go on to become respectively
Bishop of Exeter then of Salisbury – the famous ‘Seth of Sarum’ –
while in 1667, Wilkins would win his own Mitre as Bishop of
Chester.
John Wilkins was clearly a charismatic figure who could bring
together in scientific friendships men who came from both sides in
the Civil and religious wars of the 1640’s. One undoubted coup for
Wilkins was the illustrious Hon. Robert Boyle; an Irish nobleman of
English descent who was one of the most learned men of the century:
as a chemist, experimentalist, medical researcher and mineralogist,
not to mention as a theologian and classical scholar as well. Boyle
was independently wealthy and never had a paid job in his life. He
was also a deeply devout, ascetic bachelor, who gave the money
which he did not spend on scientific research to religious charities,
for he lived simply and dined on bread and butter and gruel.
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Yet, in many ways, the most enduringly important member of
Wilkins’s ‘Philosophical Clubbe’ was Robert Hooke. For to Hooke,
the experimental method in science came as easily as breathing, for
he was an instinctive, natural inquirer who had the knack of devising
the appropriate experiment for a given line of investigation. It is my
suspicion that Hooke was ‘head-hunted’ by Wilkins, for it is clear
that both on his native Isle of Wight as a lad, and then at
Westminster School, he had displayed a genius for geometry,
astronomy and contriving clever devices. He was also the only
undergraduate member of Wilkins’s, and later recalled that he had
been taught astronomy by Seth Ward, had forged a lifelong
friendship with the young Christopher Wren, and helped Dr. Wilkins
to build flying machines, and to try them in Wadham gardens. And
as he had no inherited wealth worth the name, he was also employed
as an assistant first by Willis – who taught him chemistry and
probably, anatomy – then by Boyle, probably by Wilkins, and then in
1663, he became salaried Curator of Experiments to the newlychartered Royal Society.
But what did these men do that was so outstanding?
Well, fundamentally, they were all agreed that direct experiment –
Bacon’s ‘putting nature to the torture’ – was the only way to go
forward. Not by speculation, re-interpreting the Greek Philosophers,
or the study of secret signs and symbols, but by experiment.
Experimental results, moreover, had to be communicated and made
public, evaluated by peer groups, then ‘registered’ or recorded.
Unlike the occultists, magicians and prognosticators, there was to be
no secret knowledge. Results once obtained, moreover, were to be
considered, again in the wake of Bacon, as potentially useful in ‘the
relief of Man’s Estate.’ In other words, discoveries should be applied
wherever possible to the improvement of the human condition – pure
leading to applied science, as we would now say. But their science
was far more than just interesting or useful; it was also visionary, and
contained a powerful religious dimension. For, once again after
Bacon, it would not only ‘Relieve Man’s Estate’, it would also
‘Glorify God’ by showing how wonderfully He had built the
Creation.
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And while it was Robert Hooke hammered the point home in his
Micrographia (1665), all of these new discoveries could only be
made because of a whole new range of instruments – or ‘artificial
organs ‘ – which made human perception so much more acute, and
thus enabled us to look deeper, and deeper into nature. These radical
new instruments included the telescope, the microscope, the
barometer, air pump, pendulum clock, magnets, accurate measuring
devices, hydrostatic balances and self acting devices using springs.
Nearly all of them had come into being since 1600.

So what were the lines of researches which the Oxford Group
pursued? Well, quite apart with Dr. Wilkins’s passion for flying
machines, he, Ward, Hooke and other made telescopic observations
of astronomical bodies with powerful telescopes from Wadham.
Wilkins, it is said, had a telescope with an 80 foot focal length object
glass, which would have yielded large prime-focus images of the
moon and planets. It was also Boyle, and probably Wren and Hooke,
who first realised in 1659 that the mercury in the barometer tube
responded to changes in air pressure, rather than the attraction of the
moon. (This was done in Boyle’s lodgings down the bottom of the
high street, probably in the house the site of which is now marked
with a stone plaque let into the wall of University College). And on
the topic of physiology, it had been Willis who had first realised that
the brain had different zones which played given roles in the
business of thinking and feeling. Willis also coined the term
‘neurology’, for the scientific study of the brain, in 1664. And then,
in the mid and late 1650s, Wren, Lower and others did a series of
experiments on dogs, discovering that when a mixture of wine and
opium was injected into an animal, it fell asleep much quicker than if
it had ingested the same mixture orally. This was a key indication
that the blood circulated under the action of the heart, and delivered
the drug to the brain in seconds. (Technical limitations, however,
meant that it would be over another 200 years before intravenous
injection became the accepted way of delivering powerful drugs to
humans.
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It had, however, been Boyle’s and Hooke’s experiments into the
physical and chemical properties of the air, which were to be of such
enduring importance. For after Hooke had devised an efficient air
pump for Boyle in 1658, a whole world of wonders began to emerge.
The eternal element of air, it seemed had physical, chemical and
physiological properties that could be measured and quantified.
Hooke came to conclude that air was some kind of solvent or
corrosive, which in the right temperature environment could enable
fire to break out. So had experiments shown that Aristotle’s idea of
the four elements was wrong?; when air had now been shown to be
an ‘elastic’ medium with ‘physico-chemical’ properties, and fire
some kind of chemical process? Of course, no one is claiming that
either Boyle or Hooke had any coherent concept of oxygen, for a
chemically-specific was not part of their thinking, though Hooke’s
‘aerial nitre’ seemed to display most of the characteristics of that
thing which late 18th Century chemists would call oxygen. And could
it also be the stuff responsible for making dark blood turn pink when
passing through the lungs, as Hooke came to think in the late 1660s?
Hooke’s own protégé, Dr. John Mayow – also of Wadham – was to
take these experiments even further around 1670 when he realised
from meticulously conducted experiments that in any given volume
of air, such as that contained under a bell jar, only the same fixed
percentage would facilitate combustion or respiration. For when this
volumetric percentage had been used up, then both the candle went
out, and the mouse died, suggesting that the remaining air volume
was somehow unreactive!
When the Ashmolean Museum was established in Oxford in 1683, it
became the first custom built scientific research ‘institute’ in any
European university. For not only did it house the museum
collections deriving from the Tradescant family, but also had an
excellently equipped laboratory for experiments in physics and
chemistry, an anatomical dissection room, and a ceremonial area for
giving lectures and addresses. Indeed, the museum became the venue
for so much Oxford science in the 18th century. It was here, around
1712, that Edmund Halley, then Savilian Professor of Geometry
witnessed an experiment conducted by the Revd. John Whiteside.
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For Whiteside ignited gunpowder in vacuo in the receiver of an air
pump, in the darkened basement of the museum. Could the strange
glow, which lingered for some time in the receiver after the
explosion, be some sort of incorporeal fire, speculated Halley?
Perhaps even analogous to phosphorescence, or even the glow of
aurora borealis? The connexions which these men saw in nature is
remarkable.
Of course, everyone knows of the astronomical genius of Halley, and
there again, there was Halley’s great protégé, the Revd. Dr. James
Bradley, Savilian Professor who, after 1742, succeeded Halley as
Astronomer Royal. Bradley’s demonstration of the Aberration of
Light in 1727 had provided the first physical proof of the Copernican
Theory, while Bradley’s Oxford lectures were delivered to capacity
audiences. For in inheriting Halley’s mantle (and both men were
friends and disciples of Newton and taught Newtonian physics in the
museum), in addition to his own spectacular researches, Bradley was
one of the most celebrated physical scientists in Europe.

And let us not forget that Oxford science had been enriched via the
University’s Scottish connexion, usually working through the
Scottish-founded Balliol College. For Halley was preceded as
Oxford’s Newtonian teacher by David Gregory, who came down
from Edinburgh, while Gregory’s own pupil, John Keill was a
famous Newtonian teacher in the early 18th century. Indeed, as
Oxford had ‘buzzed’ as it were, with astronomy in medieval times,
with chemistry and physiology in the 17th, so in the 18th, it became a
centre of excellence in Newtonian physics, with Gregory, Halley,
Keill, Whiteside, John Theophilus Desaguliers, and James Bradley,
and in addition to these men’s actual discoveries, one wonders how
many thousands of young gentlemen left Oxford not only with their
Arts degrees, but also with a knowledge of the Inverse Square Law,
electrostatics, practical astronomy and applied and theoretical
mechanics? One surviving notebook, from an anonymous student
who attended Bradley’s Physic course in the museum in 1747, gives
a good idea of the range and depth of Oxford science at that period.
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Both Bradley and Halley retained their Oxford Professorships even
on becoming Astronomer Royal, and returned regularly to deliver
their courses at the Museum. Then when Bradley died in 1762, he
was succeeded to the Astronomical Chair by the Revd. Dr. Thomas
Hornsby. And from Hornsby, we obtain another fascinating nugget,
for it seems that he inherited not only Bradley’s student courses
(which were very well paid) but also a series of lectures in
Experimental Philosophy for ladies, which were delivered in the
tower of the Bodleian Library. Who the ladies taking the course were,
we do not know, apart from the fact that they were willing to pay
good money, though it would not be until 1878 that the first Oxford
women’s college, Lady Margaret Hall, came to be established. But
after all, Oxford was a prosperous and well-educated city, and one
can understand how the wives of prominent Oxford City Burgesses,
of the local clergy, and the wives and daughters of local legal and
medical men – and not forgetting the wives of university professors
who, unlike college dons, were permitted to marry – provided a
genuine catchment group for scientific lectures. A handbill
advertising the course is still preserved in the Museum of the History
of Science, and it is very clear that the lectures to ladies formed an
on-going part of Oxford scientific education.

Eighteenth century Oxford, however, came to enjoy no less than
three scientific benefactions which augmented the work of the
museum, and all came from the same source. For Dr. John Radcliffe
has been an enormously successful London physician, and when he
died in 1714, he left most of his fortune in trust to his old university.
Over the ensuing half-century these Radcliffe Trustees provided
funds for the construction of a ‘Camera’ scientific library (1737), a
hospital (1759) and in 1772, a magnificent astronomical observatory.
The driving force behind this observatory, combining an
architectural masterpiece with a ‘state-of-the-art’ research institution,
was Dr. Hornsby, the Savilian Professor. Generally acknowledged as
one of the finest observatories in Europe, and easily the equal of
Greenwich, the Radcliffe was directed by Hornsby down to his death
in 1810. And by the mid 1770’s, Hornsby had, out of his own pocket,
purchased a large collection of Natural Philosophy, or Physics,
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lecture demonstration apparatus worth several hundreds of pounds,
which he used to demonstrate his experimental courses for students.
And of course, all of this was in addition to the large observatory
instruments.
The Radcliffe Observatory continued to do excellent research work
in Oxford down to 1935, when the city’s polluted climate
necessitated its removal to South Africa. Its magnificent buildings
are now occupied by Green College. Victorian Oxford, moreover,
saw the establishment of a second observatory, in the Parks, in 1875,
while the Clarendon Laboratory soon became a place of excellence
for physics research following its foundation in 1872. Nor should
one forget that geology and palaeontology developed their first and
strangest English roots in Oxford after Canon William Buckland was
appointed to the Regius Readership of Geology in 1818.

So where has the myth, that Oxford was not a scientific university,
come from? And no matter what it achieved in the past, who can
deny that today, Oxford is recognised as one of the great scientific
universities in the world.

~~~~~

* N.B.
'God's Clockmaker: Richard of Wallingford and the Invention of Time'
by John North, published in 2005 by Hambledon and London.
ISBN 185285 451 0 Hardback, 441 pages
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Book Reviews

‘J.D. Bernal
The Sage of Science’
Andrew Brown
Oxford University Press, 2005
ISBN
978-0-19-851544-9
562 pp
Hardback £25

Reviewed by:
Emeritus Prof. Derry W Jones
Chemical and Forensic Sciences, University of Bradford

J.D. Bernal (1901- 1971) was a brilliant scientist who not only
nurtured several future Nobel prize winners and inspired the
emergence of molecular biology but was also creative across a range
of biology, chemistry, mathematics and physics. In the arts, he was
an early admirer of Leonardo's merging of science and aesthetics; he
knew W.H.Auden and Barbara Hepworth and provided for C.P.Snow
the prototype for the unruly-haired character Constantine in his novel
The Search; and he was able to recall Donne's poetry at critical times.
Although he held a chair of physics at Birkbeck 1938-1966, many
other activities called on his energy.
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Some measure of Bernal's proximity to government and international
affairs at different times is that he participated in committee meetings
in 10 Downing Street, the White House and the Kremlin. During
WW II there developed genuine mutual affection and admiration
between Bernal, the pre-war Marxist anti-war campaigner, and Lord
Louis Mountbatten, earlier something of a playboy in the Royal
Navy, whether at Combined Operations HQ, planning techniques to
overcome strongly held beaches in Normandy, or in the Middle East
and South-East Asia. Yet, in December 1953, at the height of the
Cold War, Bernal was on the front page of Pravda as a Stalin Peace
Prize winner and even made a pilgrimage to Stalin's birthplace in
Georgia.
To do justice to the interwoven spread of activities in the crowded
life of such a polymath is an ambitious task. Several writers of earlier
partial biographers have made the attempt. Andrew Brown, a
radiation oncologist and science historian, has produced a
comprehensive biography, necessarily lengthy, embracing most of
Bernal's spheres of activity without neglecting his unconventional
domestic arrangements. The sub-title arises from the name by which
from student days he was widely and appropriately known. Soon
after arriving in Cambridge, Bernal had given up Catholicism to
embrace socialism and had married Eileen Sprague in 1922 in what
was agreed to be an open arrangement. Appreciable activity in both
Bohemian lifestyle and membership of the Communist Party of
Great Britain accompanied Sage's early recognition as a significant
scientist in X-ray crystallography.
The book begins with Bernal's early life in Ireland, son of a welleducated American mother, in a family that had taken up the Roman
Catholic faith (although Sage attended an English Protestant
boarding school). It ends with the years of retirement from Birkbeck,
tragically marred by the effects of several strokes. In between, the
account of Bernal's career is broadly chronological but is covered in
part by essay-like chapters with titles such as "Bombing strategy" or
"Marxist envoy" on more specific topics. Of the 22 chapters, five are
devoted to defence science and five deal mainly with anti-war
campaigning and peace activities, including China visits, and with an
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emphasis on Eastern Europe during the Cold War. Such chapters and,
to some extent those recounting successive stages in Bernal's
scientific career, form almost complete entities, incorporating
relevant scientific and political history with pen portraits of
characters involved.
Thus an account of research at the Royal Institution under W H
Bragg in the 1920s is prefaced by a summary of the early
contributions of von Laue and the Braggs to founding X-ray
diffraction analysis. This shows how Bernal's rejection of the Bragg
spectrometer in favour of Polanyi's rotating-crystal photographic
recording led, through work on graphite, to calculations for the
reciprocal-lattice charts of 1926 and, ultimately, to the widely used
Pye (later Unicam) camera. The development of Bernal's interest in
natural materials as a new Cambridge lecturer in structural
crystallography (within mineralogy) is described in the context of his
meeting H.Mark at I.G. Farben and his friendship with W.T. Astbury,
now a lecturer in textile physics at Leeds. Again, a chapter around
Sage's visit to Russia in 1949, when he made a speech eulogising
Stalin and subsequently met and endorsed the plant geneticist T.G.
Lysenko, recalls Lysenko's seed-chilling claims of the 1920s and
1930s and looks ahead to the undermining of Lysenko's theories by
the double-helix structure in 1953. Khruschev's denunciation of
Stalin came in 1956 but Sage had talked with him in the Kremlin in
1954 and did again in China in 1959, when he also met Mao.
The WWII chapters covering scientific advice about bombing cities,
the Habbakuk ice/wood-pulp project for an enormous unsinkable
aircraft carrier, and the preparations for beach landings in Operation
Overload are among the most entertaining. When Operational
Research, which Sage helped to found, meant when it said, Bernal
ensured that the right questions were formulated, for example on
how to deduce beach gradients. He then guided briefing of soldiers
gallantly collecting subsoil samples on enemy beaches and was on a
Normandy beach himself shortly after D-Day. Earlier, Bernal's
public anti-war stance, common among radical intellectuals in the
1930s, anti-fascist but not anti-Soviet, had not prevented Sir John
Anderson (of shelter fame) from inviting Bernal, by now based at
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Birkbeck, to join the Civil Defence Research Committee to study
protection from blast damage even before the outbreak of war.
Ironically, it was during 1939-1945 that this scientist devoted to
peace felt he came nearest to getting his ideas translated into action.
(Incidentally, in a 1948 paper on wartime model methods of
Operational Research, Charles Goodeve remarks on the analogy with
the then current trial process of X-ray crystal-structure
determination).
By the early 1930s, following X-ray structural studies of sterols and
sex hormones, Bernal was perceptive enough to realise that physics
could hold the key to fundamental biological problems of life. He
was also, with Fowler, responsible for an influential theory about
water structure. He maintained respect for the scientific worth of
serious intellectual opponents. These included M. Polanyi, one of the
sharpest critics of the state direction of science advocated in The
Social Function of Science (1939), and the biochemist N.W. Pirie,
who effectively said to Sage: work on anything - crystals, politics,
etc. - but keep off the physical basis of life!
Admired by many Nobel Prize-winners in molecular biology, Bernal
was perhaps not single-minded enough to win a Nobel himself (he
also dispersed much of his energy to politics and peace committees);
at different times, both Solly Zuckerman and Dorothy Hodgkin felt
he should have shared a Nobel. Zuckerman, who was not Sage's
intellectual equal, was a wartime colleague in Operational Research
(but later had more muted praise) while Hodgkin (nee Crowfoot)
interacted closely with Sage scientifically and in other ways in the
1930s. Bernal's engaging personality, liberal distribution of ideas,
generosity of spirit, and lack of envy accounted for his retention of a
wide circle of talented friends and admirers. Brown recounts the
views of several distinguished scientists about what Appleton
described as the central paradox of Bernal's life: the brilliant natural
philosopher with a wide-ranging curiosity who was a lifelong
convert to an extreme political theory. Perutz cherished the irony that
the advocate of central planning in science led such a chaotic and
unorthodox personal life. At Birkbeck his secretary and chief
technician appeared to manage his mail and accounts and to protect
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him from chores, including distracting visitors. Sage formed deep
attachments to several women - some shared his care in the last
tragic years when he was partly paralysed by strokes - but the mother
of one son felt that he was, as in the Eartha Kitt song, "faithful in his
fashion".
Brown's detailed studies of original papers, backed by interviews
with many friends and fellow scientists, have yielded an engaging
scholarly biography of one of the most energetic and colourful
visionary scientists of the mid-twentieth century. The historian of
science may regret that it lacks a scientific bibliography such as is
included in Hodgkin's Royal Society Memoir of 1980. More
important, perhaps, Brown has chosen to construct the biography
partly in topic chapters that include backward glances and avoid
undue repetition of dates. Accordingly, the serious general reader
would appreciate a framework of at least a skeletal chronology of
scientific posts and honours, leadership roles in unions and
organisations and, at the personal level, births of children and
adverse medical events. One looks forward to the inclusions of such
a Table (analogous to that in the Swann and Aprahamian book) in a
second printing.

Some other biographical material on Bernal:
1.

2.
3.
4.

Maurice Goldsmith and Alan Mackay (editors) Science of Science
(London: Souvenir Press 1966). Multi-author essays update The
Social Function of Science after 25 yrs; includes biography chapter
by C.P.Snow.
Maurice Goldsmith Sage: a life of J.D. Bernal (London:
Hutchinson 1976) Unauthorised biography by a science writer.
Dorothy Hodgkin Biographical Memoirs of Fellows of the Royal
Society 26, 17 (1980).
Brenda Swann and Francis Aprahamian (editors) J.D. Bernal. A
life in science and politics (London: Verso 1999).
Collection of 15 essays, strong on political activity, by different
authors plus a list of Bernal' s books and a four-page Calendar of
Events in JDB's life.

IOP History of Physics Newsletter, January 2007

59
Harwell
The Enigma revealed.
Nick Hance
Enhance Publishing, Oxford
2006
ISBN: 978-0-9553055-0-4
336 pp Hardback £20

Reviewed by:
Kate Crennell
This is a handsome (A4 size)'coffee table' book with many historic
photographs printed on glossy paper; too heavy to read in bed, but
ideal for 'dipping into', as each chapter is complete in itself. The 35
short chapters vary in size between about 3 and 15 pages. They
describe the history of the site originally known as AERE (Atomic
Energy Research Establishment) at Harwell, in Berkshire set up after
World War II. The war time work started by British scientists at
Chalk River in Canada on nuclear reactors was continued here,
where the first reactor in Europe, GLEEP, (Graphite Low Energy
Experimental Pile), went critical in August 1947.
This book is not intended as a technical work on the physics of
atomic energy; as the author explains in his introduction "I have kept
to a minimum the vocabulary of the nuclear physicist and have
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written in a way that avoids unnecessary detail of the subject".
Nevertheless, I think a simple explanation of how electricity can be
generated from a reactor should have been included. The book is
anecdotal rather than academic. Several chapters describe the
sociology of such a large establishment built in a sparsely populated
rural area, and its later transformation into a commercial site which
the Government expected to make a profit. Books for those
interested in technicalities are listed in the Bibliography, including
those written by Margaret Gowring or Lorna Arnold who were
employed as archivists by AERE.
The chapters are ordered chronologically from the the period before
World War II through the building of RAF Harwell, its use in the DDay landings and the choice of this site by Sir John Cockroft for
AERE. Those interested in aviation history will appreciate chapter 5
with its photographs of a Vickers Wellington festooned with icicles
and the secret Martin Baker (MB5) plane making its maiden test
flight over RAF Harwell.
One chapter lists all the reactors operating in Harwell between 1947
and 1990 giving their power output, lifetime and what has become of
them since. Two, DIDO and PLUTO, have been switched off and in
2006 are being left for their residual radio-activity to decay before
dismantling them. One is now used as a storage site for old
equipment which could form the basis of a museum in time.
The 4 page Glossary of technical terms include some 'three letter
acronyms' in common use at the time, but which may not be familiar
now. There is a 6 page index with references to many buildings on
the site; these are referred to as B152 or B77. I should have liked to
see a plan of the site so that I could relate these buildings to one
another more easily. This may have been a state secret 60 years ago
but surely today such a plan need not be classified? Footnotes give
access to further references.
Later chapters deal with 'spin offs' establishments related to Harwell
research. The detection of nuclear explosions and other defence
work moved to Aldermaston, reactor physics to Winfrith in Dorset,
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and fusion research to Culham. In 1957 the development of
accelerators and high energy physics research was transferred to
NIRNS, the National Institute for Research in Nuclear Science, a
separate establishment for academic research. Studies of the effects
of radiation on people and materials gave rise in 1971 to the
formation of the Nuclear Radiation Protection Board, (renamed
Health Protection Agency in 2005). Developments of techniques for
non-destructive testing of components used in nuclear reactors led to
services for other industries such as checking for cracks in railway
lines.
Harwell science needed a great deal of computing power. Their
computers were made by firms such as Ferranti, IBM and CRAY.
Software developed to study heat flow in reactors, proved useful in
the investigation of the disastrous fire at King's Cross Underground
Station in November 1987.
Later, Harwell scientists provided Government services for dealing
with emergency chemical spillages in road accidents, commercial
slow drying of flooded artefacts and work on medical problems
making better artificial hip joints, plutonium powered batteries for
pace makers and studying osteoporosis.
The author, Nick Hance, worked at Harwell for 46 years, in later
years he was the Public Relations Officer and spent a lot of his time
giving talks to local societies on the 'History of Harwell'. This book
accumulates together the information in his talks, much of which was
published at the time in the laboratory newsletters. They are listed in
the Bibliography, but are not easy to consult in nearby reference
libraries so the author has performed a valuable service to local
historians by collecting the information here.
The book should interest those who worked at 'Harwell' over the
years and want to see photographs of the old equipment or remember
what sort of working clothes scientists wore fifty years ago, mostly
sports jackets and ties (but very few skirts) rather than today's jeans
and tee shirts.There is even a photograph of Walter Marshall,
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Director 1968 - 75, (page 158) so attached to his tie that he wears it
while wine making at home!
Personally, as a physicist who worked at the adjacent Rutherford
Appleton Laboratory, I would have preferred more details of the
science, but the author was not writing for physicists. He has
succeeded very well in writing for his chosen readership. The book is
good value for money because of its many historic photographs; at
today's prices one might expect to have to pay considerably more
than £20.

~~~~~
Changes to IOP website
The IOP set up a new website in June and since then has been
transferring files from the old to the new system. As part of this, our
group webpages were given new addresses, but these were found to
be too long in practice so that the names were changed again in mid
December 2006.
The new names are of the form:
www.iop.org/activity/groups/subject/xx where xx is a 2 letter
abbreviation for the group name - in our case xx = hp
I still think this name is too long, I would prefer to leave out the
words 'activity' and 'subject' but I have not yet convinced the IOP
web team this is possible. I shall send all our pages to the team early
in 2007, so at the moment they are not yet up to date.
Comments on the webpages and items of news are always welcome Contact details on pg 68. Remember the new address for our web
pages is now:
www.iop.org/activity/groups/subject/hp
Kate Crennell
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An Addendum on Franklin
Dr.Ian Ferguson, Preston, Lancashire

As Peter Ford has said,
Benjamin Franklin was
the representative for
Pennsylvania, in England,
and was returning to
America shortly before
the War of Independence.
Maybe this interrupted his
sojourn in Preston - the
date,
1775,
is
suggestively close. Now
exactly why was Franklin
in Preston? He certainly
had scientific friends in
the North of England, and
on a visit to one of them calmed Derwentwater by repeating his oil
experiment. The kite experiment, at one time thought to have been
carried out here, was in fact not, but rather in Philadelphia, in the
American colonies. It had always been an idea of his, but he was
actually pre-empted in the actual experiment by a Frenchman, M de
Dalibard, 36 days earlier - of course he could not know that. No, I
think he was in Preston because his daughter Sara(h) married
Richard Bache, against Franklin's better judgment. Franklin believed
he was simply after Franklin's money and, in fact, his track record
showed he was a lousy businessman, even failing when he replaced
Franklin as PMG of the nascent USA. For this reason Franklin
refused to meet him until four years after the marriage but the key
fact seems to me to be that Bache's mother and sister lived in Preston,
Lancashire. Sarah went on to look after Franklin in his declining
years, for his wife died in 1774 when Franklin was in London.
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News
Prof. Denis Weaire has announced that he is to resign from the
Chairmanship of the EPS History of Physics Group with effect from
November this year. Dr Peter Schuster has been elected to take over
and will be only the 2nd to fill this post.

Dr. Schuster is an Austrian physicist who, after studying at the
Vienna University Institute in the sixties, joined the German
company of Carl Zeiss where he set up the departments of
communication and marketing and was also responsible for the
"ZEISS-Optics-Museum". He ran his own high-tech trade and
production company until cancer of the larynx forced a change of
direction. In his own words ‘it brought me back to what I should be a poet strayed into science'. From 1988 onwards, he has published
scientific and literary essays as well as books on the history of
physics and his book ‘Moving the Stars – Christian Doppler: His
Life, His Works and Principle, and the World after’ brought him the
Golden Decoration of Merits of the Salzburg Land. He has since
published three of an epic series of poems entitled
‘Schöpfungswoche Tag eins..., zwei..., drei...,’ (Creation Week – day
one..., two..., three...,) featuring Austrian physicists: Doppler,
Loschmidt, Stefan, and in preparation are days four to six –
Boltzmann, Mach and Hasenöhrl.
I’m sure we would all wish him well in this new venture.

Please see page 66 for further details about these books.

IOP History of Physics Newsletter, January 2007

65

Next Group Meeting
th

2 pm, June 9 , 2007
‘Physics at the Clarendon Laboratory, before and after the War’

Preliminary notice:
The meeting, which will be held in the Clarendon building, Oxford,
will be led by Robert Fox, until recently Professor of the History of
Science in Oxford. Last year he published 'Physics in Oxford, 18391939: Laboratories, Learning, and College Life’ by Robert Fox and
Graeme Gooday.
Other speakers will include Oxford physicists at the Clarendon.
There will be a buffet lunch at 12.30, which will also be in the
Clarendon building. Unfortunately numbers must be restricted to
about 30 so please let us know as soon as possible.
Peter Ford
Malcolm Cooper
Contact details on back page.
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Books
This book was produced to
accompany the commemorative
exhibition held last year in Graz,
Austria. (see page 27)
It is bilingual in German and
English and gives a good
overview of Boltzmann's life and
work. The subjects include:
Curriculum vitae
Scientific ideas in popular terms
Trends in contemporary physics
Boltzmann's private life
Bibliography
177 pp A4
ISBN: 3-900490-11-2
It is available, price: EUR 15,- plus shipping costs, from:
Österreichische Zentralbibliothek für Physik
Boltzmanngasse 5
A-1090 Wien
Austria
or email: infophysik.ub@univie.ac.at

ISBN 3-901585-05-2
For further details please contact
PM Schuster
Starna Ges.m.b.H.,
Oberneuberg 78
8225 Pöllauberg
AUSTRIA
www.petermschuster.at
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Notes
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