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Preface, written 44 years later 
 
The back story of this 1967 thesis... and why this volume was produced 
(http://www.mwigan.com/mrw/The_First_Word_Processed_Thesis.html) 
 
I can make a genuine claim to have created and submitted the first ever 
word-processed Doctoral thesis, undoubtedly the first at Oxford, in 1967. 
  
I joined AERE Harwell as a bursaried PhD student (internal to the Department of 
Nuclear Physics at Oxford) in the August 1965 to work on polarized proton bean 
analysis of spin spin correlations in nuclear scattering (Brogden et al, 1966). For 
the first year I worked on finding ways of making the pilot polarized proton target 
built by T.W.P. Brogden actually work…eventually it became clear that the heat 
generated in the target chamber by the proton beam was not being conducted 
away fast enough, and a phenomenon called Kapitza resistance was stopping 
the liquid helium from being able to keep the target at 1.3K (then a very low 
temperature). After I had redesigned the cavity in which the target sat, the overall 
system then proceeded to operate stably… and that was about all that I managed 
in my first year - apart from an intensive course on Quantum Mechanics, the 
production of a small thesis based on this novel research work and an 
examination ending up with what Oxford then called an ʻAdvanced Subject in 
Nuclear Physicsʼ. It certainly was, and bore little resemblance to the Honours 
degree course that I had previously completed… this Advanced Subject would 
now, I suspect, probably have had grander title judging by the content today.  
 
At the end of my first year my supervisor, Dr O N (Neil) Jarvis (later Deputy 
Director of the JET Torus), promptly disappeared to Lawrence Livermore Labs 
(LRL) in Berkeley, California, and a stand-in replacement swiftly withdrew and left 
me to run the little group for the next two years. Needless to say any sniff of 
synchrocyclotron experimental time that got wind of was instantly snapped up 
whenever it became available, and as a result some interesting side research 
was done by an ad hoc team that I put together to examine spin wave diffusion 
through lattices affected by the heavy radiation damage to the long suffering 
piece of doped crystal that was the target of the polarized proton beam, and 
explore the mechanisms at work (Butterworth et al, 1967). 
 
Just a month before my thesis was due to be handed in, at noon on Saturday 30 
September 1967, and les than two days before I was to start my new job at the 
UK Road Research Laboratory (now TRL) on the following Monday, I was offered 
three weeks of accelerator time… so of course I took it to look at the 98Mev 
range, to address which I had already designed and tested a new form of 
cryostat seal to reduce the proton scattering dispersion by the materials used to 
contain the liquid hydrogen (Wigan, Martin and Wood, 1968). Here was a chance 
to use it and get a crucial additional datapoint on the Cnn parameter that was the 
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prime target of my research program. The 98Mev was begun at once.... and any 
thought of writing the thesis was put aside. Would not any committed researcher 
do the same? 
 
On 28 September, after nearly three weeks of sharing 24 hour days running the 
accelerator with John Orchard-Webb, I staggered home to Oxford on my Honda 
CB72 motorcycle having completed the analyses of this fresh data (and of course 
the necessary systematic error variational analyses) having been run on the 
AERE Aldermaston IBM 7030 Stretch before I left Harwell. 
 
I still have the binary deck of 432 binary punched cards containing my compiled 
analysis program.  
 

 
 
A minor story attaches to this binary card stack: four days before thesis 
submission deadline, I dropped the stack. None of these binary cards were 
printed on, and were so could only be ʻreadʼ by decoding the punches on each 
column of each of the cards. After many anxious hours, while minding my 
experiment and the accelerator, I managed to reassemble the card pack. It ran 
correctly first time. These things happen under pressure, and neither this sort of 
problem nor the painful vagaries of frangible paper tape have formed part of the 
experience for many subsequent generations of PhD students. 
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Early on Friday the 29th September 1967 it finally dawned on me that I had only a 
single day in which to write the thesis, bind it, and submit it…. Fortunately I had 
drawn many figures and made prints of key photographs of the equipment at 
intervals… so writing it, printing multiple copies and binding that was all (!) that 
was required…no one had told me that supervisors were supposed to play a role 
in this process. 
 
These were the days of onion skin photocopies (one had to use original typing 
and carbon copies to secure more than one copy of a document otherwise), and 
years before any word processing systems had emerged… no one could possibly 
type it up, get it back me, have it checked, retyped and four copies made in that 
time, so what could I do? 
 
Clearly, I had to invent something in a hurry. 
 
So I first secured an arrangement for an out of hours binding of the four copies I 
would need by 11:30am Saturday, as long as they arrived for binding by 8am that 
day at the printersʼ home: Useful having a fellow Committee member of the 
Oxford [town, not University] Ixion motorcycle club who was a professional 
printer... 
 
Now to create the text... fortunately my late wife (Jane, nee Geiringer) was a 
Research Assistant to Denis Munby, at Nuffield College Oxford, which had one of 
the very first English Electric KDF9 Computers, and so for that 24 hours Jane 
and I took over the KDF9 computer input preparation room at Nuffield, and used 
the Singer Freiden Flexowriter to type the thesis onto reels of paper tape. We 
then printed the text out using the paper tape reader, edited it exactly as one did 
in subsequent decades using work processing software rather than scissors and 
tape, added reference numbers by hand, cut and connected the edits back into 
the paper tape and printed it again - several times. This went on without a pause 
for 24 hours, until finally five complete sets of the final thesis text were printed 
out, the photographs and diagrams attached, and the precious package delivered 
in haste to the binder up Folly Bridge Road  - right on the agreed time of 8am on 
the Saturday.  
 
As a fellow member of the Oxford (town) Ixion Motorcycle Club he had agreed to 
do it at once – even on a Saturday - and have it ready for 11.30am so that the 
two copies required by the University could be dropped into the box for that 
purpose located outside the Sheldonian by the required deadline of 12 noon. We 
just made it and two warm bound copies dropped into the box, and (only as an 
afterthought) a further copy was mailed to my supervisor (O.N. ʻNeilʼ Jarvis) who 
had just barely returned from two years at the Lawrence Livermore Laboratories 
in California (no one had told me the supervisor was supposed to look at and 
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advise on the thesis...) . 
 
However the most important copy of all was that sent my father, Edmund 
Ramsay Wigan (Wigan et al, 2003), who had been (literally) cheated of his Phd in 
acoustics in the 1920s at Woolwich Tech (now Greenwich University). He was 
delighted to see it. The very reasonable quality of the Flexowriter print head can 
be seen in this scanned thesis, and was a feature he especially enjoyed as a 
serial inventor over his entire life.  
 
My major goal of delivering a family Phd for and to him had almost arrived. 
 
The Nuclear Physics Transit van that we borrowed to move our property from 
Oxford to Crowthorne promptly broke a half shaft on the Sunday ... but somehow 
we sorted this all out and I started work at the TRRL on the Monday morning. 
 
When, several decades later, I was asked to submit this to the Guinness Book of 
Records as the first word processed thesis, although supported by Dr Jarvis 
and others, it was turned down as ʻunverifiableʼ - but of course this sort of item 
was no longer of any great interest to this now enormously successful popular 
publication.  
 
A minor note: it was nearly 30 years later that I was advised that the speed of the 
process from submission to conferral ceremony was unusually rapid at 5 weeks 
overall. As a contextual curiosity for the 21st Century I have included the relevant 
supporting documents.  
 
This was huge surprise to me, as I had frozen in the Viva Voce examination with 
what were later two FRS physicists, intimately aware of my project. At the start 
John Thresher waved a huge pile of onionskin copies. From where I stood, his 
pile appeared to be about four inches think, saying as he did so, ʻthere are some 
corrections to be madeʼ.  
 
My mind promptly shut down. After what seemed like many painful hours (it was 
only one) I managed to answer a simple question. 
 
 ʻWhat is the difference between a proton and a neutron?ʼ asked Michael Grace...  
 
ʻIsobaric spin”, I stuttered. 
 
And was swept out of the room with a brusque ʻThank you for attendingʼ... 
 
I said to my waiting wife, ʻwell thatʼs over, Iʼm sure I have no degree - but we 
already several international refereed publications in top journals, with more to 
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come - so back to Crowthorne: Goodbye to Nuclear Physics: On to Road 
Research. 
 
Later that day I got a phone call from Neil Jarvis: 
 
“What did you do to John Thresher and Michael Grace?” 
 
“Why?” 
 
“Because they have just asked me if you had written the thesisʼ 
 
“What did you tell them?” 
 
“Of course you did, and that I was right in the middle of carving it up for the next 
paper for Nuclear Physics (see: Jarvis et al 1968 and Wigan et al, 1968). 
 
The edits requested by the examiners were very minor and easily done. 
 
Note the consequential dates of the Permission to Supplicate (i.e. get the degree 
conferred) following the title page for the thesis (which was done painfully using a 
stencil, pen and ink).  
 
As a historical contextual comment, members of the US Congress began to use 
Flexowriters for correspondence at about the same time, specifically to make all 
letters appear to have been customised for the recipients. This was clearly a 
near-contemporary mail-merge application (and probably the first), but the 
authorship of a substantial document using full editing and multiple runs, edits, 
and corrections to create a single tape that would allow a complete printout of the 
whole document (as in full word processing) as the prime task, had not been 
done previously. Extensive research has not yet turned up any earlier application 
of full word processing for a thesis - or indeed anything else. 
 
This word processing approach enabled me to create (and sell) freshly-printed 
new copies to FermiLab and CNRS Grenoble a year or so later, without any real 
effort: just as we do today when we print out archived word processing 
documents from some form of backup storage media - but of course after 44 
years this would no longer be paper tape!  
 
The original tapes lasted nearly 20 years before crumbling into brittle 
uselessness, but had served their purpose both in the creation of the thesis and 
to enable the creation of the additional copies for the subsequent sales.  
 
 
Marcus Wigan, Melbourne University, Dec. 2011 Website  www.mwigan.com   
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