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Born in Paddington, London, 9 January 1891
... father was an umbrella maker and store keeper

Showed mathematical ability at secondary 
school  ... almost became an actuary
... but had an interest in science and 
astronomy ... realised that you can’t do 
astronomy without mathematics ... and so 
worked hard at it.

Spent 2 post-matriculation years at City of 
London School ... where his interests 
turned to physics for the first time ...

... was awarded an entrance scholarship of 
£80 per year to Cambridge ...

The early years





The Cambridge years

1909 ... started at St John’s College Cambridge
... Natural Sciences Tripos
... specialised in physics, chemistry and geology (Part I) 
... obtained a first class in 1911
... then specialised in physics (Part II) 

Lectured by JJ Thomson on the properties of matter and electricity, 
and CTR Wilson (inventor of the cloud chamber) on physical optics, 
who, according to James “combined the best content with the 
worst delivery.”







Worked at the Cavendish Laboratory under JJ Thomson  
between 1912 and 1914 

... didn’t make a lot of progress due to lack of 
equipment and workshop access.

... but James did meet William Lawrence Bragg at Cambridge ... 

The Cambridge years



William Lawrence Bragg
(son of William Henry Bragg)

Awarded the Nobel Prize in Physics in 1915 at the age of 25 
(together with his father).

“Bragg's Law” ... Developed at Cambridge in 1912 
... makes it possible to calculate the positions of 
the atoms within a crystal from the way in which 
an X-ray beam is diffracted by the crystal lattice.

Bragg's law confirmed the existence of 
real particles at the atomic scale, as well as 
providing a powerful new tool for 
studying crystals in the form of X-ray diffraction.

n λ = d sin θ.



Cape Times 10 March 2022



The Shackleton expedition
Ernest Shackleton was putting together a team to attempt to be 
the first to traverse the continent of Antarctica on foot ... the 
“Imperial Trans-Antarctic Expedition”

... and was looking for a physicist to join the team

5 minute interview with James ...

“Is your health good?”

“Would you mind losing your finger?”

“Can you sing?”

... “Very well, I’ll take you”





Expedition of 28 men departed 5 December 1914 
on board the Endurance from South Georgia Island







James worked on 
magnetic observations 
and the movement and 
physics of pack ice.

















James kept a good diary 
... which was lovingly repackaged 
by Lesley Jennings
(copy in the Frahn Library)

2 February 1916
Up at 1 a.m.   Good thick hoosh and started for Ocean Camp just after 2 with 
16 men. The surface and going very good, and we arrived with the empty 
sledge in 2 hrs and 8 mins. …. I was cook’s mate and general hoosh stirrer.   
Two petrol tins, cleaned with some opportune soda bi-carbonate, served as 
cooking pots.   Hoosh was made of dog pemmican with stray tins of 
beetroot, cauliflour and baked beans, and was a great success.   Coffee was 
the drink. About 6.30 we started on the homeward way.
Lat. 65° 14½′, Long. 52° 18′W.





Landed on Elephant Island ... 11 April 1915
James had learnt how to tell the time from lunar 
occultations in order to fix their longitude.









Eventually rescued from Elephant Island on 30 August 1916 ... 
... 20 months after leaving South Georgia Island ... 
... and all 28 men safe!
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So what do you do after spending 2 years in freezing 
conditions in the South Atlantic ?

... and the year is 1916 ?

... and you are English ?

... you join the army and get shipped off to France ...





James in the army

1917 ... joined the Royal Engineers ... in the first experimental 
sound ranging section (established by WL Bragg (!) )
... sound ranging is a method of getting the positions of enemy 
guns by recording the times of arrival of the sound at a series of 
microphones placed behind the front line.



James was posted in France

... renewed contact with 
Bragg  (who was in charge of 
the technical side of 
development)

... also met Darwin and 
Bosanquet



By the end of the war James was officer in charge of 
the sound ranging school, with the rank of Captain.







James at the Dept of Physics, University of Manchester 

1919: Lecturer
1921: Senior lecturer
1934: Reader in Experimental Physics (“Associate Professor”)

Head of Department: WL Bragg

Worked closely with WL Bragg and CH Bosanquet

1921 ... measured the absolute reflecting power of “rock salt” 
(NaCl) crystals for X-rays ... the quantitative relationship between 
the reflected rays and the incident X-ray beam.

... verified the theory of CG Darwin ... developed before the war.

... The “BJB” experiments showed that NaCl reflected nearly as a 
mosaic, or “ideally imperfect crystal”

Phil. Mag. 41 (1921) 309; and 42 (1921) 1



... also measured the secondary extinction of total reflected 
intensity due to X-rays reflected by upper layers not reaching 
the lower layers ...

WL Bragg: “The quantitative side of X-ray reflection was 
thoroughly thrashed out.”



Early crystal research using X-rays was experimentally challenging 
... the first structures determined by intensity measurements had 
at most one or two variable parameters not fixed by the 
symmetry of the crystals.

Proc. Royal Soc. A  109 (1925) 598

New methods developed by Bragg and 
James for measuring absolute angles 
of reflection allowed crystals having a 
large number of parameters to be 
tackled ... first complex crystal to be 
worked out was that of barium 
sulphate ... 



Department of Physics, University of Manchester



The “Rucksack Club” 
... climbing in the north 
of England.



Although his friends colleagues thought that he was to 
be a bachelor forever ... “giving excellent lectures and 
doing sound research” (Bragg) ...



... and then offered himself 
as a candidate for the Chair 
of Physics at UCT ...



The voyage out to Cape Town

With wife Anne aboard 
the SS “City of Nagpur”, 
April 1937



UCT was firmly established as a very good teaching institution ... 
... aimed to get the very good students into graduate schools in 
England
... James immediately put effort onto building research in the 
Physics Dept (with support from professors from other 
departments, and the principal TB Davie.)
... marked the change in UCT being mainly a teaching institution.

James established a research group in crystallography ...
... mainly focussing on the structures of organic crystals

Physics Department grew a strong for excellent teaching and research

James at UCT Physics











Ernest Rutherford at UCT !
Meeting of the British Association for the Advancement of Science 
which met on the brand new UCT campus in July 1929. 
UCT gave Rutherford an honorary DSc on this occasion.

Thanks Howard Phillips

??

CE Lewis
Chair of UCT Council ??

Lawrence Crawford
Professor of Pure Mathematics

Sir Jock Beattie 
(UCT Principal and VC)

Alexander Brown 
(Professor of Applied Maths)

Basil Schonland
(Professor of Physics)





A representation of a Laue photograph of a 
simple cubic crystal, produced with the X-ray 
beam perpendicular to the cube face.

“Laue method” ... 
Use an X-ray beam having a 
continuum of wavelengths 
... which are reflected off 
the crystal onto a 
photographic plate.
Spots are produced for 
different wavelengths  that 
satisfy the reflection 
condition  n λ = d sin θ.
(θ fixed, λ variable)

Experimentally easy ... 
... but can be hard to 
interpret photos.

Spots on this ellipse 
produced from 
scattering of the same 
wavelength from 
planes belonging to 
the same zone



Laue photographs



X-ray spectrometer 
easier to use and gave 
more reliable results

Crystal and detector (ionization chamber 
and electrode) are rotated to satisfy the 
reflection condition  n λ = d sin θ.
(λ fixed, θ variable)

Monochromatic 
X-ray source





Three children ...

John (b. 1938)
David (b. 1940)
Margaret (b. 1943)







James writes about his own work:

“My load of teaching and administration became too heavy 
for me to do much work myself, but I was fortunate in having 
from time to time a number of able assistants, among them 
Dr. D. H. Saunder, Miss E. M. Archer, and Dr. Aaron Klug, who 
did his first X-ray work in Cape Town.”



James (left) and Sir Lawrence Bragg outside 
the (old) UCT Physics Building in 1952

James’ old 
green Austin 
(kept alive by 
physics 
workshop 
technicians)



1953



James was very well respected 
by the university community

... served on many senior 
university committees 

... Dean of Science

... then acting principal in 1956, 
and again after TB Davies’ 
death in 1957.



... UCT was protesting against the government’s policies of 
segregation in South African universities.

... TB Davie made the first great stands for academic freedom

... Separate Universities Bill going through parliament when 
James was VC.

... had to speak out on many occasions against the curtailing of 
UCT’s freedom to admit all academically-qualified students.

... his speeches were always factual, objective and restrained.

... described by many as “statesmanlike” in quality.

James as VC of UCT



Extracts from a speech given by James (as VC of UCT) 
to 2000 people in the City Hall in June 1957 

to protest the “Segregation of Universities” Bill







RW James retired from UCT in 1957

... but was asked back  as a “temporary part time lecturer” 
in August 1958.

... still remained active interacting with research students.

Died 7 July 1964.

Retirement years



“James's whole life gives a rare impression of final fulfilment. For nearly 
twenty years at Manchester he had lived a quiet bachelor life quite settled in 
his ways, though one perhaps detected at times a somewhat wistful feeling 
about friends who had a wider experience-and then came a marriage in which 
he was exceedingly happy and a family of which he was touchingly proud. For 
the same period, he had been a member of a staff, quietly pursuing his 
specialized research and giving sound lectures-and then he became head of a 
department and successfully created at the Cape a reputation for his research 
team and his teaching … 

… after years as a Professor mainly concerned with the running of his 
department, he was chosen by his colleagues at a time of stress and danger to 
be their leader and representative, and he did not fail to meet the 
responsibilities they laid on him. Coming at the end of his active career, it was 
a wonderful tribute to the simple integrity and soundness of a lovable man.”

Sir Lawrence Bragg writes in his tribute to James …



Epilogue

James’ close relationship with 
Bragg flavoured his entire life. 

UCT Physics is truly honoured to 
have in our public history a 
physicist who is consistently 
remembered as a real gentleman, 
an honourable leader, an excellent 
teacher and a pioneer in the field 
of X-ray crystallography.



Cabinet in foyer 
of RW James Building
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